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Tl)c inenioria] exercisps for tho lulfi Dr. Cyril (J. Hopkins, held 
at the irniversity of riliiiois on January twenty-second, weiv a grate- 
ful tribute 1o an (‘Ificient pubrn* servani and a distinguished leader. 
They recorded tJie esteem and a])i)reciation in vviiich he was ju.stly 
liehh and beyond this lluw gave expression to a deep sentiment of 
personal regard wliuh made the occasion an unusually impressive 
one. 

These exercises were not merely the formal act of the university 
and Ids coworkers, but tliey were held before an audience composed 
quite largely of farmers and were participated in by representatives 
of the latter. The occasion vas the annual convention of the <‘orn 
growers and stockmen of the State, which brought together between 
four luindred and five hundred farmers representative of the class of 
jjractical men f<^r whom Dr. Hoiikins had especially labored. Many 
of tliem knew 1dm personally and had profited by his counsel, while 
all knenv of his work and the things he stood for. 

There was something particularly fine and heailening in this tribute 
to one who did Ids work in agi’iculture. Too often the service of 
such a man lias been aiaypted as a matter of course, and he lias 
passed on Avitliout opportunity for those for whom he worked to ex- 
press their homage and appreciation. Becognition has come rarely 
in such a simple, direct form as in this case, which showed that the 
speakers understood the meaning of his service and felt its personal 
<}ua]ity. It was a case of honor in a man's owm country. 

The program was a varied one, covering the different aspects of 
his work and reliitionships, and included an afternoon and an even- 
ing session. The early wiu k of Dr. Hopkins vvas brought out espe- 
cially by Dr. L. IT. Smith, his long time assistant and associate in 
these earlier efforts, who has continued the studies in corn breeding 
and selection; while Dr. Kobert Stewart, professor of soil fertility 
in the College of Agriculture, explained the scientilie basis and the 
evolution of the Illinois system of permanent agri(^ilture. It was 
these two main features of (‘rop and soil around which Dr. Hopkins' 
work chieliy centered, and they formed the basis for the plans under 
wiiich one of the largest departments of agi’onoiu}" in this country 



2 


MKKT STATION l{K(!()rUV 


|Vt)K42 


was built up. The loyal and efficient f]^roup of workers he assembled 
and tlie zeal and rdrection he im]>arted tx> them wt«s in itself a mark 
of the character of the man and his ability, and w^Vs a lar^e under- 
lying element in his success. 

Dr. Hopkins’ year of service in (Ireece, as head of the agricultural 
division of the American Ecd Cross Commission to that country, was 
described in an interesting manner by Dr. George Boiiyoucos, of the 
Michigan Agricultural (Jolloge. who acompanied him and was with 
him when he died at Gibraltar on his way home. This culminating 
effort of Di\ Fiopkins seems to have been characterized by all tlic 
eiiei^gy and enthusiasm of his nature, and it is gratifying to know 
that it was felt to have been highly successful and aroused much 
public interest in that country. It devolopeil a great need and oppor- 
tunity, which made suGi a deep impression that the (5reek (lovern- 
iiient is using earnest efforts to carry forward iho plans he set in 
motion. Parenthetically it may be notod that, as an iui])ort[int ])art 
of its plan, the (ireek Government is endeavoring to induce Dr. 
Bouyoiicos to return to his native counfry to assume direct charge 
of this enterprise. 

The siguiticance of Dr. Hopkins’ contributions to agriculture was 
briefly sketched by the \vriter, esjiecially as ex(‘m[)]i lying the qualj^tjes 
and essentials of agricultural experimentat ion ami the a]>])r!calion of 
its results in relation to agricultural advancement. He dealt with 
large questions, and he concentrated his cli’orts in accordance with a 
definite plan and purpose. His work was not scatt(*nHh although it. 
embraced a wide field, hut was (‘entered in definite ends wliich he 
advanced shqi by step. His outlook was toward practice. He never 
lost sight of those he w as idtimately working for, and he interpretexi 
his work and that of others in the light of its prac(.i(‘al applications, 
subject ing it to severe test, and displaying in this the courage of his 
personal convictions. ^ 

In an inspiring address Acting President Kinley of the university 
set forth the spirit of service in the public vServant, as illustrated by 
Dr. Hopkins’ guiding purpose and Ins public career; while Dean 
Davenport threw many interesting side liglits o^jjus character and 
‘nature as a man. These two addresses brought out. his humanistic 
qualities, his high sense of duty tow ard the public, and a passion for 
service'; wiiich amounted almost to a pait of his religion. Dean Dav- 
enport also read extracts from a large number of letters showdng 
how widely he was recognized and the esteem and affection in which 
he was held. 

The most sj,|‘iking ti ibutes of appreciation were paid by three 
farmers,^ wdio spoke of the^ practical significance of Dr. Hopkins’ 
work, wdiat it h^d meant to many of his followers in improving their 
system of /arming, and the guidance and stimulating influence he 
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had exercised in inuny dir‘c<*t ions, Thjdi* I’eiriarks wei’c especially 
impressive beeanso of ih(‘, eaincstness with which they acknowledged 
their debt to hinij and tlie high degi‘ee of confidence and appreciation 
they expressed. Beyond lliis, they slio^^ed a strong personal regard 
and devorion to the man who had niad(‘ their inbav-^t and their cause 
his own. No one could listen to these ])lain, siin])l(‘ words without 
lM*ing impressed vvith (he hold he had won upon his farmer constit- 
uents, and tlie remarka])h‘ extent to which he had been accej>tcd as 
their leader, counselloj*. and friend. 

This deep personal regard^ was further evidenced Sy the projiosal 
to provide a permanent memorial to Dr. TIopkins, which sjirang vol- 
untarily from the farmers tliemselv(‘s. The plan was presented in 
brief outline at (liese exerci.-e^ by Mi*. Frank I. Mann, a member of 
the soils advisoiy committee and follower of Dr. Hopkins' work, 
d’hc exact form ^\hich this ma\ take is not full}" determined upon, 
but the aim is to establish a trust fund of generous size to he used in 
caiTying forward his work in sucli manner as may ultimately seem 
most advisable. -V tenijiorary oj’ganization lias been (dl'ected to 
propagate the idea and sinwe as a basis for inviting subscriptions. If 
the venture should [U'ove a^^ sncces.-^ful as is coufideiitly ixpccted, it 
will lie one of tlu‘ most signilieant expre'^sions of gratitude and ap- 
])reciatiou which lias come to an\ workm' in this held. 


Such a ilemonstration can not fail to bring gratilication to all 
workers in tlu^ field of agriculture. *it. comc‘> at a time when In- 
vest igatioii is less jvroininently in the public mind than a few years 
ago, and temjiorarily is dropping behind in sup[H)i t when the. 
font's of station workers have been greatly dc[)leti‘d, and all too few 
young men seem attracted to tliat li(‘ld with its re({uiremeiits of 
sjiecial jireparation. It j^oiiits to tin* o}>portunity for usefulness 
which such a career opens, and it shows that after all the public is 
not unappT'cciati ve or mindfuf of the serv ice of its faithful servants, 
wdien the occasion comes for its expression. 

When Dr. Hopkins went to the Illinois College of Agriculture, 
twenty-five years ago, it had not, entered ui>on tlie era of develo]) 
rnent which a feVv years later placeil it among the leading agruoii- 
tural colleges of the country. The farmers had not yet been awak- 
ened to the importance of agricultural education or investigation, 
and they had done little foj‘ the development of either the collegi' or 
the station. Subsequently he became prominently identitied witli 
this development, and the support he aroused was an element in inak- 
ing it possible. He assisted in organizing the farmers to under- 
stand and to present the needs of agriculture and of Hie college, and 
afterwards he used su<‘h organizations lo [>romoto his experimental 
work and to carry its teachings into effect. 
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Nearly half his life, representing its most productive period of 
activity, was spent in this work. The emolument from a monetary 
standpoint was meager; although it was fully up tcV the average for 
similar positions in other institutions, it was insignificant in com- 
parison with what he might have received if he had chosen to accept 
the commercial positions offered him. But measured in the things 
that endure, the influence exerted, the aid extended to the industry, 
and the success of those who followed his teachings, the return was 
exceedingly lar^e. These were the things he prized. They are the 
things which in large measure contrihute to the satisfaction and 
compensation of the investigator working close to the problems of 
everyday life. 

Some of the things he set out to do — ^to check the wasteful ex- 
ploitation of soil fertility and point the way to permanent agricul- 
ture — are largely done, it may be; but there arc other things remain- 
ing to bo done which are quite as important, and in the end may 
bring just as large a measure of appreciation and satisfaction, and 
represent enduring service. Such considerations need to be weiglied 
in taking account of the advantages and op])ortunities of an avoca- 
tion. They may be an inspiration and stimulus to the student in 
choosing a career of service, in planning not only for making a living 
but for making a life. 


There have been frequent requests from time to time that the pages 
of the Record be cut instead of furnished in untrimmed form as in 
the past. The advantage from the standpoint of curi’ent use has 
always been recognized, but the extent to which the numbei‘s are pre- 
served for binding and the desu*e of a considerable group that the 
copies be left uncut has led to the continuance of the plan which has 
been followed from the beginning. 

In response to what now appeai‘s to\bo a quite widespread prefer- 
ence it has been decided to have the individual issues trimmed to 
uniform size, beginning with the current volume. Effort will be 
made to retain as wide a margin as possible in order to pi’eseaye the 
appearance when the volume is bound. X 

* It is hoped that this change may add to the value of the Reeprd by 
making its use more convenient and save the necessary time of cut- 
ting the pages. Many readers are especially interested in some par- 
ticular department and wish to turn rejxdily to it, while others like to 
run over the titles more generally. To assist the latter a new type 
has been adopted for the titles, which w^ill make them somewhat more 
conspicuous. 

These mechanical changes* are aimed to facilitate the convenience 
of busy readei^ of whom the number is steadily increasing. The 
spread of a^Jricultural extension work and farm bureaus with perma- 
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nent headquarters and libraries, and theiestablishment of large num- 
bers of vocational schools under the Smith-HugSes Act in which 
agriculture is talight, have especially led to a growing call for the 
Ee<?ord and given it a considerably wider range of readers. To 
many who might otherwise use the Record the uncut numbers are to 
some extent a sealed book, awaiting leisure to use the paper cutter 
and make its contents available. The practice otsupplying periodi- 
cals with the pages alieady cut, avoiding the ragged edges of hand 
trimming, has become quite general, and with care m preserving a 
sufficient margin for binding it is hoped that the large majority of 
readers will be convenicnced by the change. 

Attention may oc called to the fact that a considerable number 
of the former issues of the Record are still available for distribu- 
tion. The accumulated supply of back numbers has been some- 
what scattered in storage, and some additional copies have recently 
come to light in connection with moving. Efforts have been made 
in the past to retain a small reserve stock from which new insti- 
tutions, libraries, jind other special requirements might be supplied, 
but difficulty in providing storage has made it necessary to reduce 
tly{^ reserve quite materially. These surplus numbers will be most 
useful to those who are preserving the Record, and have a paitial 
file whi(‘h it is desired to cnruplete. 

The pub]icati(m of the Record began in September, 1880, Since 
llien forty-one volumes have been completed, aggi'cgating four 
hundred and nineteen separate numbers in addition to the volume 
indexes, which w(U'e issued se})arately in most cases. 

The supply of the individual numbers is quite variable. Some 
issues are entirely exhausted, while of others a considerable supply 
remains. In some cases complete volumas can be made up, but in 
others there are only scatterii;^ miml)ers. 

The Office will be glad to furnish these back numbers to those on 
the mailing list who are preserving their files and wish to complete 
them. Applications will be given attention in the order in which 
they are received, ^vmd every effort made to meet the needs indi- 
vidual applicants as far as the supply permits. 
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Notes on the composition of the sorghum plant, J. .1. Willaman, R. M. 
West, D. O. SPiUE^rERsitACH, and 0. E. IIoem (Jour. Agr. UcHmrvh [f/. JH 
(1919) t No. y, pp. 1-St, figs. JH). — This paper/h-oni (he Minnesota Experiment 
Station, reports analytical studies made on three varietie's of sorpliuin (Min- 
nesota Early Amber, Early Rose, and Dakota Ami)er), to determine the pro- 
gressive changes In (‘omposition of the cane through the different p(‘riods of 
growth as shown in the composition of different parts of the plant itself and 
of the juice obtained from it. The results, which are ])resented in graphs, 
may be summarized us follows: 

Considering the 'whole* plant, there was found to be a continual increase in 
dry matter up to maturity. Tlie percentage of crude fibcu* decreased at prac- 
tically the same rate as that at 'wdiich the soluble carlwbydrates increased. 
The percentages of crude fat, ash, and protein rcanained almost Cimstant dur- 
ing the periods of growth studied. Tins indic'alcvs tliat (lie plant builds up 
during the earlier part of the season Its cellulose structure of fiber, protein, 
and mineral matter, and that the later stagers of growth consist in the filling 
up of these tissues with carbohydrates (starch in lln‘ seed, sugars in the stalk). 
The analysis of the separate parts of the plant furnished no evidence to in- 
dicate that the leaves are deprived of their carbohydrates to supply the stalk. 

The study of the composition of sorghum Juice resulted in the identifica- 
tion of the following substances: Sugars, sucrose, dextrose, and levulose; 
organic acids, aconltic, citric, malic, tartaric, and oxalic; polysaccharlds, 
starch, galactans and pentosans in gums, and xylose in the cellulose of pith; 
nitrogenous compounds, protein, Meucin, d-^-asparagin, glutamin, and pos- 
sibly cystln and aspartic acid. 

The juice of sucjkers was found to be similar in composition to that of the 
main canes at the same stage of maturity^ but the latter mature generally 
from one to three weeks earlier than the suckers. The middle joints of the 
cane were higher in total sugars and in sucrose but lower in dextrose and in 
levulose than the upper and the lower joints, the upper joints containing very 
little sugar and of a low coefficient of purity. At the time of the first appear- 
ance of the panicles the reducing sugars were gi*eatly in excess of the sucrose, 
but thc^former decreased and the latter Increased rapidl,^untll at the stage of 
full bl(K)m they were about CHiual in amount. At maturity the ratio of sucrose 
to reducing sugars in Minnesota-grown cune was about TO to 80, as compared 
with a ratio of 90 to 10 in mature Virginia-grown cane. Removal of seed 
heads prior to maturity hastened the production of the maximum amount of 
sugar in the juice, but did not Increase the maximum yield. 

“ Sorghum cane grown in Minnesota has a much lo^ver sugar content than 
cane grown in regions of longer and warmer growing seasons. There are In- 
dications that if*ihe advent of frost could be delayed, cane which is usually 
considered mature w^ould continue for another week or 10 days not only to 
Increase the ratio, of sucrose to reducing sugars but to elaborate more total 
6 
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}sii?<ars. The .1uic‘e of northern-grown cane hai a higher purity than that of 
southern-grown. This is a i)honoinenon of early maturatioR exhibited by most 
plants when grown innder suboptinium conditions.” 

A ^tady of hydrocyanic acid in Fhaseoliis lunatus, ,T. A. SrMPsoN {An, 
Acad. Cien. Med., Fis., y Nat., Jfahana, 55 iVJ18-VJ), pp. 250-2H5, pU. S'). — This 
investigation includes histological studies of several varieth‘s of P. lunafua grown 
in (hiba and Porto Rico [ind determinations of their content of hydrocyanic acid. 
The rru'thod adopted by the author f<w deiennining h^ydrocyanic achi (*on- 
sisleil In crushing the beans in water, heating them with sulphuric acid, and 
(‘ollecting the distillate in sodium or potassium hydroxid. The alkaline cjanid 
was then hejjted with calcium polysnlphld. and subsequently j&it rah m 1 with a 5 
juu' cent solution of ferric sulphite until the color of ferric thiocyanate de- 
veloped. The method, if carried out with care, is said to be delicate to the 
extent of 0.()tKX)l gm. of hy(iro<‘yanic acid. 

One varh‘t> only of the many examined, Rangoon blanca,” was found to 
contain more than 40 nig. of hydrocyanic acid in KK) of the pi*odu(*t. Several 
idhcrs contained between and S mg. per KK), and the rest gave negative results. 

Tlie nKoft closes with a rf‘sum<^ of the legislation in France and elsewhere 
(*oiK‘(‘rning the sale of beans conGiining hydrocyanic acid. 

Contribution to the chemistry of American conifers, A. W. Schorgeb 
( Traax. irw. Aciid. Sci., Arts, a7id Letters. P) {1919), pt. 2. pp. 72S-76S ). — This 
investigation of American conifers covers the determination of the analytical 
constants of 25 oils and the proximate analysis of 7 spe(*ies of wood. The 
oils, only 3 of w’hich had been examined previously by other investigators, in- 
clmhxl 10 nofxlle oils, 3 cone oils, 9 oleoresins, 2 bark oils, and 1 wxkkI oil. The 
ivoods examined consisted of 4 <*onifers, w'hlte spruce. Douglas fir, longleaf pine, 
and western larch, and 3 hard woods for comparison, sugar raai)]e, yellow 
birch, and basswood. 

The m<‘tho(ls used in the analysis of tlio woods are described in detail, and a 
table is given of the results <»bta(ned 

The bactericidal power of some vegetable Juices and esseuees, (\ Sakti 
(Afvi. l(U {Fomc], 29 {1919), No J, pp. Ii~Vf ). — The bactericidal iv>wor of the 
JnifH*s of garlic, onions, lemons, oranges, and mandarins, and of the ether extract 
<»f the evaporated juices, was t(*sfcd by the threacl method with various micioor- 
ganisius. inclmling anthrax spores. 

The Juices examined showed hact^ic!<lal ])roperties of ^J^rying »legno, most 
mdiccably in the case of garlic aad lemons, to a less degrto in onions and 
oranges, and least In mandarins. The microorganisms testtnl show^ed varying 
resistance to the bactericidal action of the ditTerent jnii*es. The bactericidal 
l)ower of the juices of lemons, oranges, and mandarins proved to be due to their 
content of free acid, while that of onions and garlic was attributed to their 
contemt of essential caI;. 

The production and conservation of fats and oils in the United States, 

H. S. Baiuky and R. B. Rkutkr {XJ. S. Dept. Apr. Bnl. 769 Bup. {19 If)), pp. 7). — 
This supplement to Bulletin 7G9, previously noted (E. S. R., 40, p. 614), coj>- 
slsts of tables which contain the most recent figures on the fat and oil situation 
and which have been prepared to supersede the tables originally presented. 
This completes the report of the fats and oils survey conducted by the Govern- 
ment during 1917 and 1918. 

Fat analysis and fat chemistry in 19 16, W. Fahbion {Zfscl^. Angew. Chew., 
SO (1917), No. S7, AufsatM., pp. 125-^128; No. 3^, Avfsatzt., pp. 138-JiO; No 
Aiifsatzt., pp. No. ^5, Aulsaizt., pp. J50--152: No. Aufsatzt., pp. 157- 

159 ). — ^Tbis is a survey with references to the original literature, principally 
100265^—20 2 « 
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from G(Tman sources, of contributions to the chemistry of fats and oils pub- 
lished in 1016. Tiie topics treated include fat production, fat determination, 
linseed oil substitutes, fat hydrojjenation, sulidioualed oib* fat cleavage, soap 
manufacture, spetdal oils, syntbejis and absorption of fats, and theoretical and 
technical pai>ers. 

The chemistry of essential oils and artificial perfumes, K. J. rABUY {Lon- 
don: Scott, (jt'ecmvood <6 Son, 3. ed,, rev, and enl., 1918, voL 1, pp. XI-\-52J, ftgn, 
52; 1919, vol, 2, pp. — In th(‘ revision and enlargement of 

tills work on essential oils, the second edition of which has been jireviously 
noted (E. S. K., 21, p. 307), the material has been divided into two volumes. 
Volume 1 dealSf^entirely with the essential oils in a series of monographs. 
Volume 2 consists of two parts, (1) the coiiSvituents of essential oils, synthetic 
perfumes, and isolated aromatics, and (2) the analysis of essential oils. A 
short supplementary chapter has been added to this volume dealing with I'ecent 
work on a few essential oils, thus bringing the whole work up to date. 

Chloretone: Tri chlor tertiary butyl alcohol. — A description of some of 
its properties, II. C. Hamilton {Amcr. Jour. Phnrm., 91 {1919), Xo. 10, pp. 6^3- 
6^8 ). — A brief description is given t)f the cbeiiiical properties ol chloretone and 
its acti<»n as a general anesthetic, a hypnotic and .scdalivi*, a germicide, and an 
insecticide. Enipbasis is bad uiion its value as a general anesthetic for animal 
exiHulmeutatioii and as a preservativi'. Ten Iitiuature references are ap- 
pended. 

Preparation and testing of hydrogen of high purity, J. 1). Kdwakdb {Jour, 
Indus, and Enpin. Chc’m., 11 {1919), No. 10, pp. 9G 1-903, fip. J). — A generator, 
designed by the author in coojieration willi K. K. \V('aver, is descrii>ed, t^nd 
illustrated by means of wddcli it is stated tliat h.\drog(‘n containing not more 
than 1 part in 10,(M.K) of imi>urities can be* tirc'pared from zinc and acid. Methods 
of testing lor contaminatiug ga.ses are dcscrib**d, and the relation between the 
volume of gas generated and purity of the product is given by an tJC]uation 
which was verified experinuMitally. 

Kapid and convenient method for the preparation of <*onductivity water, 

C. r». Clevkngkr {Jour. Indus, and Kugni. Chent., 11 {1919), No. 10, pp. 90^-960, 
fig. 1). — A moditioation of the Bourddloii still,’ in use at the Wisconsin Experi- 
ment Station, is described and illustrated. 

The basic pi inciide on wdiiclv the still operatt>s is that the water Is purified 
largely while in thi* vaiior condition by n\eans of a current of ])ure air as fol- 
lows: Hteam, from water to wliich phosplK\;ic acid or potassium acid sulphate 
is added, first passes through a trap where substances less volatlh‘ than steam 
are condensed and eiiminateil, and then into a sp(‘ciall.\ constructed cou- 
denser through which a rapid stream of juirified air is jiassiHl. Tlu’ modification 
differs from the original Bourdillon still mainly in that the parts are cou- 
necteiWnto a permanent unit. V* 

The chief merits of the still as descHbed are said to b<* that large amounts of 
good water can be secured easily by a single distillation, and that very little 
attention is rerpdred for its operation. 

The Bourdlllou water still, .T, P. Bennett and J. G. Dickson {Science, n. 
ser., 50 {1919), No. 1295, pp. 897, 898, fig. 1 ). — This modification of the Bour- 
dillon still ivS essentially the same as that described in the article by Clevenger 
noted above. 

The determlii^tion of bromid in mineral waters and brines, \V, P. Baugh- 
man an(l*vv. VV. 8KINNEH {Jour, Indus, and Lngin. Chetn,, 11 (1919), Ho. 10, pp. 

^ flpur, Chew, Bee, 103 (1013). pt i, pp, 701-795. 
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0o4-9f^9, /Iff. J ). — ^This pjiptir describes an investigation conduced at tlie Bureau 
of Obemistry, U. S. Department of Agriculture, of vaiTous methods for the 
determination of l^roniln in brines, resulting in the iwomrnondation of a new 
m^hod of double aspiration, using chromic tfnhydrid and hydrogen peroxid for 
tbe oxidizing agents and collecting the liberated broniin, first in a soluti(»n of 
sodium sulphite and sodium carbonate and tinally in potassium iodid. The 
first aspiration serves to concentrate the bromln <*onteut in an absorbing solu- 
tion which changes the free halogen to halid. The abtjorbing solution is then 
subjected to a »second treatment with chromic' anhyrid resulting, on account 
of the small amount of chlorid prc‘sent, in the evolution of pure hrornin. 

The apparatus employed and the technique of the proceduoe are described in 
detail. • 



An improved method for determination of carbon by wet eomWstion, 
using barium hydroxid as absorbent, P. L. Hiimvan {Jour. Indus, and Engin, 
Chem.y Jl {i9J9)j Ao. 10, pp. 94i-Jf4*S, /iff. 1 ). — A comliiiiatioii and modification 
of various methods for the determination of carbon by wet combustion is de- 
scribed which has been used by tlic author for over a year with much success. 
The essential features of the process are as follows : 

The substance Is heated in a KJeldahl flask with chromic anhydrid and sul- 
phuric acid to oxidize the carbon to carbon dioxid, which is carried into a 
solution of baritim hydroxid by a current of fiurifled air. Af?^r the reaction is 
completed, the excess of barium hydroxid ^s deterralnetl by titration with 
standard hydrochloric acid. The apparatus employed is shown in the accom- 
panying diagram (fig. 1,). The bubble tub© A contains a few di^ps of colored 
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liquid to indicate the 8i>eed of the air current. Tiie large tube B, filleil with 
soda lime for purifyfnic the incoming air, is connected by means of the regulat- 
ing stopcock C with the funnel tube D Iciullng into the I^eldahl flask F, in 
which is placed the substance to •he examined in amount sufficient to con^iin 
from 0.1 to 0.1 T) gm. of carbon. By means of the graduated dropping funnel K, 
15 cc. of chromic acid solution is slowly run into tlie combustion flask, followed 
by 45 to 50 cc. of strong sulphuric a<dd. The flask is heated gently with a 
small flame until the Jjcid bolls, and the l)oiling is then eoritinu(‘d for 15 ruin- 
utea. The gas formed j)asses through a glass tube to the bottom of (J, a tube 
which acts as the condenser to remove most of the water fi’oni the gas. After 
each comi)Ustion 4lie water is drained out of tJiis tube by opening the i)inch- 
cock. From (1 the gas passes to Tl, a 50 cc. w^de-mouth fliisk containing about 
10 cc. of stnmg sulphuric acid. This is connected with the tidies 1 and J, tlie 
former filled with glass heads wet with sulphuric acid to dry the gas, and the 
latter with granulated amalgamated zinc to nujiove tiie sulphuric acid or (»lher 
acid fumes troni the gas. The purifle<l gas pa.sses through a long liiho to the 
500 cc. Florence flask K, in which are placed 100 cc. of N/R barium hydroxhl 
and 50 or 60 cc. of carbon dioxid-fre^e water. This absorption tlask is con- 
nected with a Meyer bulb tube L, the large bulb of which is connected witli the 
suction apparatus by means of a small safety trap M and a bent tube N. 

In comparing this procedure with the gravimetric method using soda lime 
for absorption, the author states that in the volumetric method described the 
apparatus is somewhat simpler and more easily obtainable, there is no difli- 
eulty due to moisture, a larger number of units can probalily he opm’ated by 
one person than with the gravimetric process, and the error of det(n’minution,is 
probably less. On tlie other hand, if hut few" determinations are to he made 
the gravimetric method is simpler as few^er reagents are ro(iuired. The volu- 
metric method is not suited for the combustion of volatile substances, but is 
applicable to tlie determination of carbon in soils, manures, and agricultural 
products in general, 

A new and simple analytical method for tfie detection of important suJ- 
phur-oxygen compounds, A. Sander iChnn, (JiUO), AV>. p. IIS ). — 

The metho<l described, which is an extonsioji of the previously noted method 
of the auUior (F. S. B., 85 p. 804) for di'termining thiosulphates in the pres- 
ence of su)i)hites, bisulphites, and sulphids, depends upon the reaction of mer- 
curic chlorid with various suiphur-containiifig salts as showm in the following 
table; ’i 

Ueaclion of mcn^unc chlond irilh i^oluhle fuAphur-containftiff sails. 


(’omponmt’ 

letlonofHcCIji in 
the cold. 

Reaction of solu- 
tion t o M a r <i 
methyl orange. 

Behavior of soint ioti 
on hea||^g 

Reaction after 
boating. 

Sulphate 

Sulphite 


Neutral 

Alkaline 

Unchanged 

Prneipif.ai4> 

Neutral. 

Acid. 

Acid. 

Neutral. 

Acid. 

Acid. 

Bisulphite 


\cid 

Precipital.R 

Sulphid 

Thiosulphate 

Polythionate 

Precipitate 

Precipitate 

Precipitate 

Neutral 

Acid 

Acid 

Unchanged 

Unchanged 

Unchanged.. ... .. 


The thiosulphate can bo distinguished from the polythionate from the fact 
that the firmer ma acidification precipitates sulphur and decolorizes an iodln 
solution, w"hile the latter remalnj* clear on acidifying and does not decolorize 
ftn iodin solution. ^ 
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Simple method for measuring the acidity of cereal products: Its applica- 
tion to sulphured and unsuliihured oats, V. Rirckner iJour, Aqr. Research 
[l\ 18 (1919), No. 1, pp. S3~49). — The author at the Bureau of Chemistry, 

V, S. Department of Agriculture, points out various inaccuracies in the Schind- 
ler method for measuring the a(*idity td cereal i)roducts (E. S. R., p. 11), 
as modlhed by Besley and Baston (E. S. R., 86, p. 414), and describes a new 
method, the most important feature of which is the use of ice water instead of 
alcohol as the extraction solvent. The extraction, which should be carried on 
either in a cold-storage room or by immersing the tlghUy stoppered extraction 
bottles in a vessel of ice water, rtHiuires about one hour for oats and one and 
one-half hours for corn. For the subsequent titration with standard alkali, 
l)henolphthaleiu is used as an Indicator. 

Comparative results obtained by this and the Schindler method on freshly 
ground samples of fresh and sulphur-bleached oats are reported, which Indicate 
that with the Schindler method the increase in acidity due to sulphuring was 
hardly, if at all, appanait \A’liHe with the ice- water method it was very marked. 
Samples of sulphur-bleached oats showiMi no increase in acidity upon prolonged 
standing in tlie ground state when tested with the ice-water method, but pro- 
nounced Increases in acidity when tested by the Schindler method. Tills l,s 
(‘xplained on the gnumd that while (he acid-forming ferments of the grain had 
iK'cu destroyed by tho sulphur fum<‘s, certain protein cleavage prod\icts contin- 
ued to h<‘ formed which in ajpieous solution are amphoteric, but %vhich pos.sess 
an acid reaction in the xu*esence of alcohol. 

Ice-water extracts of oats or corn, if filteml and kept at a temperature 
of from 3 to 2° O. for 24 iiours wlth()ut being neutralized, were found to 
undergo no change in acidity, but if neutralized a new formation of acid 
api»arently takes piac*e, notwithstanding the Ionv temperature. 

The acidity values of diffenait varieties of sound unsulphuretl oats as deter- 
mined by the ice- water method were found to vary but little from tlie same 
varieties during the early stages ot spoilage. The results indicate, moreover, 
that certain constant acidity values are characteristic of the differ(ait \arleties 
of outs although growm in dlffenmt States and seasons. 

The tincture of vanilla of the National Formulary, B. H. Smith {Jour. 
Indus, and Enqin. (hem., 11 {1919). No. 10, pp. 953. 954). — Tho method of pre- 
paring tincture of vanilla as given in the fourth edition of the National 
Formulary (E. S. R., 3<), p. 378) is descrilKHl and criticized on tlu‘ ground that 
alcohol of the strength called for y( not less than 1)4.9 imt cent by volume) 
removes a resinous extractive fmm the beans, which forms on dilution a 
cloudy precipitate not easily removed Another disadvantage in the method as 
outlined is pointed imt in the loss of alcohol wdilch its Tise entails. 

An apparatus for rapid gastric analysis, togc^iher with a method for the 
preservation of starch solution, R. J. Mili.ku {Jour. Indus, and Enqin. Cheni., 
11 {1919), No. 10. pp‘y9(13. 964, apparatus, dosigned to meet the re- 

quirements for the determination of total achUty and acidity and for the 
formol titration of the amino acid nitrogen, is described and Illustrated. 

A method of making starch solutimi Is also described, in \vhi<*h the liot 
solution is placed in a previously scalded flask and protected from the air 
by a layer of liquid petrolatum. I5y withdrawing the solution with a siplion as 
needed there Is no exposiire to air, and the solution, if properly made, is said 
to keep indefinitely. 

The determination of nrea, Phitjbeut {Jour. Pharm. et 7. ser., 19 

{1919), Nos, 10. pp. 335 - 349 , fifis. 2; 11. pp. 3^6-397, fig. 1; 12, pp. /, 34-441).-^ 
The author reports a comparative study and criticism of variems methods of de- 
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termining urea, including the hypohromite method, the FoUn method, and the 
Fosse xanthydrol m^iod (E. S. fR., 38, p. 110). 

A modification of the hypobromite method is described, which t*onslsts es- 
sentially in comparing the volume of gas evolved in the u^ial procedure with 
the volume obtained from knowrf amounts of urea determined under the same 
conditions. The ureometer employ eel, which is of such dimensions that double 
the amount of urine generally employed can be used, is provided with a 
shallow cup at the top. This is filled with water, and a gas receiver full of 
water is invertt^d ow the opening leading into the ureometer tube. On 
opening the stopcock the gas formed in the reaction rises into the tube, which 
can then be removed under water and its volume measured. This modilied 
hypobromite melTiod is considered by the author to be at least equal, if not 
superior in precision, to the Follii procedure for the determination of urtm in 
urines not containing sugar, and to be Imcomparably sui)erlor for diabetic 
urines. 

The titrimetric determination of phosphoric acid in sewagOf W. Makzahn 
{Uyg, Rundschau-^ 29 AV>. 15^ pp. 525-527. — In the method described the 

phosphoric acid is precipitated as ammonium phosphomolybdate, the precipi- 
tate dissolved in an exct>ss of standard potassium hydroxid, and the (‘xcess 
potasium hydroxid titrated with sulphuric acid. 

The estimation of fibers in paper, It. C. Gkiffin (Jour. Indus, and Engin. 
Clwm., 11 {1019)t No. Id, pp. 9t)H-970). — ^The so-called count and €\stlnmtion 
methods for estimating the p(Teentage of different libers in papers are de- 
scribed briefly, and results obtained with the latter method by different ob- 
servers on standard samples are reported. From these the conchision is drawn 
that the estimation method “ may be exT>eete(l to give results accurate^ to 
within 5 per cent or better on rag-sulphite mixtures, and within about 10 
I)er cent or better on ground wood-suJphite and soda-sulphite mixtures.” 

Paper research literature, E. I^. MArriiEws {Papery 24 (/979), No. S, pp. 
15-20; also in Tech. Asfioc. Pulp and Paper Indus. ^ Com. Ilihliog. ('ontrib. 9 
(1919) f pp. 16 ). — This is a bibliography of contributions to the literature on 
paper research by members of the Forest Products Laboratory, U. S. Pe- 
partraent of Agriculture, during 1910 to 1918, with an ai)pendix of contribu- 
tions by other members of tlie service from 1877 to 1918. 

Copra drying, A. J. Cox (Ann. Rpt. Dir. Bur. ScL Philipjnne Islands, 16 
(1917), pp. 59, 60).— A method for drying coconut meat for the ]>roducti(m of 
copra is described, which consists briefly^i putting the opened nuts on trays 
and subjecting them in a closed space to tn<‘ fumes of burning sulphur, after 
which the nuts are put under a shed or in the sun to dry, the whole process 
requiring four or more days according to atmospheric conditions. This treat- 
ment is said to improve the keeping quality and to make an exceptionally 
white ^d uniform product, the oil from which is practically colorless and free 
from raiicidity. ^ 

Copra and coconut products, B. .T. Eaton (Agr. Bui Fed. Malay Etates, 6 
ilOlH), No. 12, pp. 569-592) .—ThlB Is a r^sum^ of the investigations on copra, 
C(xwiut oil, and other coconut products reported by Cox et al. from the Philip- 
pine Bureau of Science (E. S. II., 39, p. 107), with a discussion of the bearing 
of these studies on the development of the coconut Industry in the Federated 
Malay States. 

anSTEOROLOGY. 

Monthly Weather Review it. S. Mo. Weather Rev., 47 (1919), Nos. 7, pp, 
447-522i pis, 25, fifs. 45; 8, pp, 525-4102, pis. 12, figs. 19). — In addition to detailed 
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summaries of meteorological, climatological, and seismological data for July 
and August, 1919, and bibliographical informatiou, reprints, reviews, abstracts, 
and minor notes, these numbers contain the fmlowing eofitrlbutions : 

Ao. 7. — Kansas (ITornadoes (ilius.), by S. D. Flora; A Local Storm at 
Aberdeen Proving Ground, Md., July 6, 1939, hy O. Neumer; Preliminary Meet- 
ing W Ofliciul Weather Bureau Directors at London, July 3-9, 1919, hy L. A, 
Bauer; Meeting of International Union of Geodesy and Geophysics at Brus- 
sels, July 18-28, 1919, by L. A. Bauer; Stereoscopic Representation of Wind 
Movement Aloft (ilius.), by U. 0. Lane and U. A. Wells^ Note ou a Mirage at 
Sea, by M, S. Ilarioe; The Sun's Iniluence on tlie Diurnal Variation of the 
Atmospheric Potential-Gradient (ilius.), by W. F. G. Swann; Radio Direction 
Changes and Variations of Audibility (ilius.), by C. Kinslay and A. Sobey; 
Stratosphere Temxieratures, hy J.*W. Ilwlvvay and W. J. Humphreys; [Mountain 
and A’alley Winds at Syracuse, N. Y., by E. S. Clowes; Wind Shift in the Lower 
Three Kiloim'ters of the Atmosphere ou the Passiige of a High (ilius.), l>y AV. 
Noll; Diurnal Variations in Humidity (ilius.), by W. J, Beni»ett ; Intense Rain- 
fall at Dubuque, Iowa, July 9, 1919 (ilius.). by J. IT. SiKMicor; Heavy Rams at 
Tampico, Mexico. June 29~July r>, 3919, by S. A. Grogan ; Northers on the 
East Coast of Mexico, Their Eflecds, and FortK^^ast by Local Observations (il- 
ius.), by S. A. Grogan; Fog in Central Ohio and Its Relation to Sul)swiueiit 
Weatlier Changt^s, by H. H. Martin; Tiie Use of Clouds in Local Forecasting, 
by M. L. Fuller; Highway Weather Service; lTe(*(‘pts for Forecasting River 
Stages on tlie Chattahoochee and Flint Rivers of Georgia (ilius.), by C. P. 
von Herrmann; Weather in (du<‘innati, Ohio, for J30 Year.s, hy W. C. lH*ver- 
eaux; and Measurement^ of the Solar Constant ol Radiation at ([^alania, Chile, 
May, 3939, by C. G, Abbot. 

No. 8 , — Effect of Winds and Ollier Weather Conditions ou the Flight of Air- 
planes (ilius.), hy C. F. Brooks et al.; Balloon Race from Fort Omaha Through 
Thunderstorms (ilius.), hy C. L. Meisinger; The ("onstant-Ehwation Frc'e- 
Balloon Flights from Omaha (ilius.), by C. L. Meisingei'; The Trams-Atlantic 
Flight of the British Dirigible *‘R.34” (ilius.), by \V. R. Gregg; Normal 
Temperatures (Daily) : Are Irregularities in the Annual March of Tenipi^rature 
Persistent? (ilius.), by C, F. [Marvin; Literature Concerning Supfiosed Recur- 
rent Irregularities in the Annual March of Temiierature, by (1 Talman ; 
Rainstorm of August 13-14, 3919, on Maryland-Delaware IVnlnsiila (ilius.), 
by A. II. Tliie.ssen; Waterspouts on Lake Erie, August 19, 1919, by W. J, Wil- 
loughby; Hot Squall at Miami, Fla^ May G, 191T (ilius.), by R. W. Gray; A 
Hilltop Foehn, by F. Brooks; /delation of Clouds to Weatlier in Central 
Ohio, by H. 11. Martin; Frost Control and Relateil Factors, by J. C. Whitten; 
and Measurements of the Solar Constant of Radiation at Calama, Chile, June 
and July, 1919, by O. G. Abbot. 

The marine meteorological service of the United States ( C. 8', Dept. Afjr., 
Weather Bur., J9W, 22, fiffs. 2). — **The object of this pamphlet is direct 
attention to the need for weather and water-temperature observatiims from 
Jis many ocean-going ships as possible, and to indicate to shipowners, captains, 
and supercargoes bow much they can serve their own and others* interests 
tlirough coojieration in meteorological work.” 

The pamphlet contains articles on History of American Marine Metixirology, 
by W. E. Hurd; The Present Commercial Value of Marine Meteorological 
Work, by P. A. Young; Some Specific* Needs for Marine Observations, by 
F. G. Tingley; Marine Observations as the Basis for Daily and ^Seasonal 
Weather Forecasts, by C. F. Brooks; and Observations ami instruments, by 
W, E. Hurd, • 
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[Free-air data], W. R. Gregg, T. J. Ch^ncet^lob, and F. T. Oole {U, 8, Mo, 
Weather RenK 8vp, 15 {1919), pis. 9, /Iffs. 2). — This is a record including 

notes, diagrams, uml tables of oat a obtained during October, November, and. 
December, 1918, in 53 kite lllghts of a mean altitude of 1,4^ meters at Broken 
Arrow, Okla., Ill of a mean altitlide of 2,847 meters at Drexel, Nebr., 123 j>f a 
mean altitude of 2,914 meters at Ellendale, N. Dak., 89 of a mean altitude of 
2,476 meters at Groesbeek, Tex., and 82 of a mean altitude of 2,576 meters at 
Royal Center, Ind. The mean temperatures at the live places are summarized 
and attention is calbnl especially to the temperatures, pressure distribution, 
and circulation of local winds, as shown by series of diurnal observations at 
Drexel, Ellendale^ Groesbeek, and Royal Center. Computations of the gravity 
ix)tential for diffw:ent altitudes at tlie stations are given. 

Motion of the air in the lowest layers ol the atmosphere, G. Hkllmann 
Prems. Akad. Miss. Berlin, Mo. 22, {1919), pp. 404-4I6; ahs. in Bed. 
Al)s., Sect. A—rhi^s., 22 {1919), No. 259, p. 211; V. S. Mo. Weather Rev., 1ft 
{1919), No. 8, p. 57Jf). — “The ground wind is investigated by measurements of 
wind velocity at live different heights between 5 and 200 cm. above unob- 
structed ground near Berlin, and it is found that in this lowest layer the mean 
wind velocities are proportional to the fourth roots of the corresponding 
heights. The previous work of the author for heights varying from 200 cm. to 
258 meters above the ground gave rise to a similar result, in whicli, however, 
the velocities were proi>ortional to the fifth roots of the corresponding heights.’' 

Climate of the cotton belt, O. C. Stine and O. E. Baker {(f. S. Dept. Agr., 
Atlas Amcr. Agr., pt. 5. Sect. A {1918), pp. 9, 10, figs. 12; also in V. B. Mo. 
Weather Rev., 47 {1919), No. 7, pp. 1,87-1,89, jigs. 12).— 1\ is stated that tJie 
average summer temperature along the northern boundary of the Cotton Belt 
is 77® F. “In the southern portion of the (k)tton Beit the summer temi>erature 
Is 80 to 85®, and in the Imperial V^alley of California it averages 95® Along 
the northern margin of the Cotton Belt the last killing frost in spring o(*ciirs, 
on the average, about April 10, and the first killing frost in fall about Getober 
25, so that the frostless sc'ason is about 200 days. In the souttiern (lortion of 
the Cotton Belt the last killing frost in spring occurs about March 10, on the 
average, and the first killing frost in fall seldom before November 25, the 
frostless season being 200 days or moie in length. 

“The average annual precipitation in the Cotton Belt ranges from 23 in, in 
western Oklahoma and Texas to 55 In. in eastern North Carolina and 60 in. in 
southern Mississippi, but throughout mucl^of the Belt is between 30 and 50 iu. 
The spring rainfall ranges from 6 in. In mstern Texas to 16 in. in Arkansas 
and southern Mississippi, being heavier In the Mississippi Valley States than In 
Texas or the south Atlantic States. The summer rainfall Is soniew^hat greater 
than that of the other seasons, especially in the soutliern and eastern portion of 
the Belt, reaching a maximum of 20 In. In soutliern Mississippi and in eastern 
North and South Carolina; while in tlie Black Bralrie olWexas the amount re- 
ceived averages only 8 in. Autumn is the driest season of the year, practically 
all the important c*ottoii regions receiving less than 10 in. of rain during the fall 
months. February and November are the wettest months in the Mississippi 
Valley States, In Alabama, and in northern Georgia. August Is tlie wettest 
month iu the Carolinas and May in Texas and Oklahoma. October and 
November are the driest months throughout practically the entire (^/Otton Belt. 

“The best conditions for cotton production are found w^here a mild spring 
with ligb^. but i^iuent showers merges into a moderately moist summer, warm 
both day and night, follow^ed by ^ dry, cool, and prolonged autumn.** 

Meteorological^ observations, 1918, P. Neeson {Quant Sta: Rpt. 1918, pp. 
59-61). — ^Th<^ equipment of tlie station for making meteorological observations 
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is described, and observations on tern i>era lure, pref:ipitation, humidity, cloudi- 
ness, and winds are summarized for each inoath from Jul^, 1917, to June, 1918, 
inclusive. f 

The mean tempfrature for the period was 80.88° 1^’. The absolute maximum 
w^s 97.5° July 9, 1917, and the absolute Aiiiiimum 08° January 3, 1918. A 
temperature of 90° or over was recorded on 80 days durinj; the year. The 
rainfall was 05.0 in. during 1 14 days in the so-called wet .season and 35.02 in. 
in 113 days during the dry season. The year was unusual in that it did not 
have a definite wet and dry season. “No month liad less than 2.5 per cent of 
the total for the year; four months had 5 per cent or less, five mouths had 5 
to 10 per cent, wdille three months had 13.5, 14.9, and 20.0 per cent, resp(K*tively. 
There were not less than 15 days with rainfall in any iiiontfe, and the greatest 
number of days with rainfall rt?corded was 29. The maximum rainfall for 24 
hours amounted to 4.47 in., which ^\as recorded on February 39, 1918.” The 
yi^ar was al.so unusual in tlnit no higli winds occurred. *^Vs a rule, during the 
period from July to l)(^cember, or in the ‘wet season,’ stormy weather due to 
typhoons or hurri<*anes in the \icimty of lli<‘ island is encountered.” 

SOILS— FERTILIZERS. 

Boll survey of Drew County, Ark., K. \V. Tiu man, F A. Hayes, and F. Z. 
Hutton (F. N. iJept. Agr., Adv. F/o cf.s* J'teid Opvr. Bur. SoUh, IP 11, pp. ^8, fig. ?, 
map 1). — This survey deals with tiie soils of on area ot 512,080 acres in south- 
eastern Arkansas consisting of rolling upland, fiatvvoods upland, and stream 
Hood plains The rolling upland is generally well to excessively drained, the 
flatwoods have iniidi^quate drainage, and the bottom lands are poorly draineil 
and subjtH't to overllow. 

The ujiland soils consist of weathereil deposits of ilie Coastal I’lain, the bot- 
tom-land soils are of recent alluvial origin, and tlie llatwoods soils are very 
silly. Sixteen soli types of nine series are inapptHl, of which the Caiido silt 
loam, Susquelionna silt loam, Dchlockoriet* silt loam, and Portland clay cover 
30.9, 11.4, 10.2, and 8.9 p(‘r cent of the area, rosju'ctlvely. li is slated that in 
general the soils of tin* county are deficient in organic matter. 

Soil survey of Blackhawk Chiunty, Iowa, W. F. Thaju' and II. J. Harper 
( r. B. J)t‘pt. Agr., Adr. Shcrtx l UeJd Opcr. Bur. Hotln, IPIl^ pp. ;;/.s\ 2, fig, 
./, map i).-“This survey, made in cooix'nition with the Iowa Experiment Sta- 
tion, deals with the soils of an at^a of 3(U,000 acn\s situatt^l about midway 
between the center and the nortli^sUTU C(»riier of Iowa. The surface consists 
childly of rolling upland. 

**The prevailing soil types are dark-colored loams and sill loams of loes.slal 
or glacial origin. Tht‘y are quite Idgh In organic matter anil conq>uratively 
rioli in the essential mineral elements. AH the types are acid in the surfat'e 
soil, and few have -calcareous material within the B-ft. section.” Including 
muck and meadow, 20 soil tyj>es of 13 serle^s are mai)ped, of which the Tama 
silt loam and the ('urrington loam <‘over 31 and 27.0 p^u* cent of the urea, re- 
spectively. 

Boll survey of Baltimore County, Md., AY. T. (\\r'ikk, .rit,, J. M. Snyder, and 
O, C. Bbij('E (f^ 8'. DvpL Agr., Adv. SheeU Field Oper. Bur. Soils, 1917 . pp. ^2, 
fiff- h m<ip 1). — This survey, made iu cooperation with the Maryland Geological 
Survey and the Maryland Kxp(»rlment Station, deals with the soils of an area 
of 430,720 acres in northeastern Maryland, the toiM)graphy of 5 'hl(‘h varies from 
nearly level or undulating to strongly rolling and hilly, the greater part being 
strongly rolling. The area lies ijrlncipally within the Pitjdmonl Plateau. All 
the drainage I.s into Chesapeake Bay. * 
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The soils are of residual, alluvial, and Coastal Plain origin. Including tidal 
marsh and unclassified city land,|*22 soil types of 14 series are mapped, of which 
the Chester loam and Manor loilm cover 26.7 and 22.5 per (’ent of the area, 
respectively. 

Soil survey of Chase County, Nebr., H. F. Koopikh and L. A. Wolfat^gkr 
(U. K. Dept, Affr,, Adv, Field Opcr. Bur, /.977, pp, 66, fig, J, map 

1), — This survey, made in coopt^ratlon with the Ihdversity (»f Nebraska, di^als 
with the soils of an area of 575,360 acres iu southwestern Nebraska, lying 
within the Great Plaies region. The surface of the area varies from Hat or 
slightly undulating to rolling and hilly. 

The soils are of residual, alluvial, and eolian origin. “The surface soils are 
prevailingly l)ro\A^*i, with grayivsh (U’ pale yopowish gray lower subsoils. In 
general the soils have a Unme, friable strindure, although the heavier types 
may he moderately compact at the surfaci*. The material i.s usually cah'areoiis, 
particularly in the subsoil, hut there is practically no accuimilati(»ii of injurious 
alkali except in a few t>laces in the first bottom.s. The organic content of the 
soils is rather high for a semiarid region, Imt low as c<aupared with that of 
most prairie soils of humid regions.” 

Including Dunesand, 22 soil types of 9 series are mapi>ed, of which Dunesand, 
Rosebud loam, and two x)hase.s of f^dhy very line, sandy h>am, cover 33 5, 14, 
and 10.5 per cent of the area, resiK^ctively. 

Soil surveys of Schoharie and Cortland Counties, N. Y., E. T. JMaxon and 
G. E. FnxEE {N, Y, t^tatr Col. Agr., Cornell Fxt. BuL 24 {11)11), pp. 81-114, 
pis. 4^ fig- it '))^P 29 {1918), pp. J61-188, fig. J, map 1). — These surveys have 

been previously noted (E. S. R., 37, p. 514; 38, p. 216). 

Soil survey of Canadian County, Okla., E. H. Smiics {V. K. Dept, Agr., Adv. 
Bheets Field Oper, Bur. Soils, 1911, pp. 60, fig. 1, map 7). —This survey deals 
with the soils of an acre of 570,240 a<*r(‘s situated just w^^t of the cetiter of 
Oklahoma and W'hich lies in the Great Plains region. The surface is gtm- 
erally undulating to gently rolling, hut small areas are more strongly rolling. 
Drainage sy.stems on the whole are well established. 

The upland soils are classed as residual prairie soils and soils largely of 
wind-blown origin. The bott(»m-land soils are dividi'd into terrat^ soils and 
first bottom soils. In adflition to Dunesand and Rough stony land, 26 soil 
types of 9 series are mapped, of w^hich tlie Derby and Vernon, \ery fine sandy 
loams, covered 161 and 15 8 per cent of the area, respectively. The Derby 
series is the most extensive. ^ 

Soils, G. Briggs {Cuam Sta. Rpt. 1918, pp. 44, 45, jds. 2 ). — Chemical analyses 
of 40 samples of newly broken grasslands at the station, eight ef which are 
rejjorted, and pot tests of the fertiliser requiren^ents of the.se S(»lls led to the 
tentative e(mclnsion that the difference in the productivity of these soils and 
the aider and more productive soils of the station “ is due to a i)hysiologlcal 
condition, the grass roots nr}parently excreting a toxic substance that is 
poisonous or detrimental to other plants, or at lea.st to some others.” 

Survey of the more important soil types of Wurttemberg and their orig- 
inal rocks, F. ITikningkr {I a Festsehnft zur Feier des 100 Jdhrigea Bestehens 
der K. Wiirttenh. Laridw, Hoehseh. Hohenheim. Stuttgart: Fugm Ulmer, 1918, 
pp. 75^-78P).— This survey deals with the gCMjloglcal origin of the soils of 
Wurttemberg. 

Peat in the Dismal Swamp, Virginia and Nortli Carolina, 0. C. Osboh 
(17. S. aeml. Sufrep Bnl. IJI-C {1919), pp. 41-59, pis. ^).-~Thls report deals 
with the geograpliy, g<^)log>% origin, distribution, and physical and chemical 
properties of the pji&t of Dismal Swamp. 
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In tlie 1,500 square miles of uiidrained area of Dismal Swamp, peat deiK>Hits 
ranging? in depth from 1 ft. to 20 ft. are foimll. The tliiej^esl beds lie In the 
region east and northt^st of Lake Drurnmondf where peat 18 ft. deep was ex- 
posed by comparatively recent (*xcavations. |Th(‘ peat in this area i.s black 
and dow in Inorganic Impurities, and is probably the best in the swamp. In 
general, the deptli of the pent gradually drs-rea.ses toward the <Hlge of the 
swamp, where Uie peat finally merges Into the sands of the adjoining areas. 
The eastern border is detqily IndentiHl hy large tracts that liave been drained, 
(deared, and cultivated. Some p(»ut of value is found in ike southern and south- 
eastern jiarts of the morass, imt the northern and western parts contain few 
deposits large enougli to he of commercial importance. 

** < hi ibe assumption that the ^uncultivated area of the rtsmal Swamp is 
l,r>(X) stjuare miles, that about one-half (d* lids area is covered with peat 
averaging 7 ft. in deptli, and that, according to the usual practice in esti- 
mating the tonnage a bog will yi(dd, 200 tons of dry peat per acreToot may 
be obtained, then the total available peat in the Dismal Swamp is 672,(X>0,- 
(KXi tons. , . . The two leading kinds of pi^al in the Dismal Swamp are 
known locally as ‘ black-gum inait ’ and ‘juniper jicat.’ The former, wdiich is 
dark brown or lilack. thoroughly decomposed, and relatively boniogeneotis in 
stnu'lure, is found in wluU w<‘re formerly the wetter parts of the region, es- 
jieciully near Lake Dnmimoud, ami ... Is well luimihed and almost destitute 
of tibrous structure. When dry it breaks easily, lea\ing Insterhss fracture 
surfact^s. ‘ JuniiHU* iK*at,' which ranges from <lark to liglit brown in (‘olor and 
Is rather tibrous, Is found in the light or oiien swamp. . . . De<*omiH»HitU>u is 
not faruihanced and tlie peat contains many stems, roots, and logs.’’ 

Analyses of sainpl<‘s of tla‘s<* jx'uts show that “ ‘ l»la<*k-gum peat because of 
its thorough dect>mi)ositl»m, (‘ontalns more nitrogen and tixeil carbon tlian 
‘junilier peat’ and Ibmvforo is less aciilic. It also foniains li'ss asli and is 
of great<‘r commercial value. Wliere tlie a.sh content exceeds 8 per cent it 
(‘onsists chiefly of alumina and siiu*a in the form of clay and sand.’* The 
black'tieat soils are eonsidercHl to h<» th(‘ more iminirtant from the agricultural 
vi4•^^ point. 

The iuiprovenieiit of wild meadow and tule land, W. L. Powers {Reclam. 
Hec, [V, 10 (19(9), ^o. 11, pp, 611-5^0, fipM. 2). — Tliis is a report on work 

and studies relating to the iinpr4*vement of soils representative of several 
million acres of the intermountain (»reat Basin region. 

The wild meadow soils consist ^'fia inly of peat and silt loam soil types. 
“ Ale(*hanlcnl and chemical analyses from different marshes show that these 
dark silt loam soils are uniform in texture and of go<>(l fertility. Their usjible 
water capacity is nearly two acn^inches per acre-foot under held conditions, 
while for the peat it Is nearly twice as great. In some cases the percentage 
of i>h()sphoru8 Is rather bekiw average. 

Fertili/ier trials conducted the past four seasons on three different marshes 
do not show a prolitable iruavase from the application of either phosphorus 
or ]:K>tash. Lime has benefited alsike clover on these lands, but has aggravattsi 
the alkaline condition <lue to an increast^ in carbonate. The clay loam on the 
Juarsh rims has responded marketlly to application of elemental sulphur where 
crops such as alfalfa have hetm grown. There are some Indications that potash 
wdll help on the deep peat and that phosphorus will nml to be supplied in the 
long run on the soils of the wild meadow area.” 

Flood w^ater is spread out over marsh lands by wild floocfftig fr»«u canals 
led along the contour lines. ** Where the flo«l water can be contr*oiU*d it is 
believed the strip b4>rder metluKl of Irrigation will be suital>ie b^r large parts 
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of this will! meadow land. It has been tne<i with siaress on meadows under 
investigation. Wltji this method the water oan he niore evenly applied in 
f>eriods and the soil ixunnittCHl lo warm up and aerate hetweiMi ai)f)lieationH.’* 

Four years’ water variation trials, eonducted under Mleld eoudltlons in 
three marsh areas in soiith-central Oregon and cheeked by the use of large 
soil tanl^, showed that “ an average depth of 18 In. of water on the field 
could produce maximum yields at present secun*d or a little more than the 
most profitable j lelds of hay crops on the mar.sh lands. The greatest yields 
of wild hay per a(‘r<^-inch have been soeiireii fretpuadly with a net use of 
12 in. depth of water per acre. The yield per acre-inch h(?comes more im- 
portant where water is limited and the land area available for irrigation Is 
in exce.ss of the^ivater supply.” 

The importance of noiisymblotic iiitrogen-flixiiig soil bacteria for plant 
nutrition, IVI. Dfooelt (Vrtljschr. Naturf. '/Ai)ivh, 62 (1917), No, t-2, pp, 
S9If-^22). — Exi'u'riinf^ms are reported with heavy loam soil and ditTerent crops 
whieli showtMi that such soil, when fertiliy.ed vsitii solubK^ phosphoric a<'id 
and potash hut no nitrogen, contained much greater numbers of nonsymbiotic 
nitrogen-lixing bacterifi of aerobic types, such as Azotohaefer vfirnovoevuin, 
and more or less anerohic types, such as UanlluH amuhtbacii'i , than tlie suin<‘ 
soil fertilized with sotlium nitrate. In the latter a greater numhor of <lenltri- 
fying bacteria were huiiul than in the former. It was also fonml that this 
soil, when givcai full fertilizer and <*ultural treatmeid except available nitro 
gen after the third year i>roduced imavasing «*rops without <w Idciice iff 
nitrogen deficiency. These results are taken to indicate the \alne of the non- 
symbiotic nitrug€'ii-fixing bacteria in supplying a\ailab)e iiitr(»geii to growing 
crops. 

Rate of nitrification of different green manin*es and parts of green 
manures and the inflnente of crop residues on nitrification, N. V. .losni 
{Apr. Jour. InOia, J4 {1919), AVa S, pp. S9,j-Jjf]H, pU. If, ///;. I ). — Studies on what 
actually liaj)p(‘n.s to green manure when incorporated In a soil are rei>^)rled. 
For this iiurjjose six legnminous jdnnts w'ere ('lioseu, as follows: CroialarUi 
jumped, Sexhania (iculodtu^ TaiuanmiiiH rnJica. C puuiitp'^U pxoraltoaiea, IJ'pna 
catjaiiff, and Vhiona icrnatva. 

The plants were alhwveil to grow’ for six wivks, wlam they were uproottni 
and the percentage of nitrogen determliud in each case after propca* sampling. 
Whole plants were taken, root ami ail, tireen iilants were cut to i>iecf*a, 
averaging about half an inch, and these Vere separately added t<» each kilo- 
gram of air-dry Pusa soil at the rate of^O mg. of organic nitrogen in the 
form of green manure p(‘r ItK) gin. of dry soil. Water was addi^l to the soil 
so as to bring the moisture content of the .soil ipi k) Id i>t*r cent. Sampl(\s for 
analysis were taken, after Ihoioughiy mixing the soil io det(*nnine the amount 
of ammonia, nitrite, and nitrate formed at tlie (‘iid of each week for the first 
four weeks, after whh‘h time determinations wa-re made after an interval of 
two wefiks. 

It was found that the failure of green mninire to nitrify, as in the case of 
tamarind {T. indwa) or j»arts of green manure such as stems and roots in 
all kinds of green munurt^ experimented with, may occur under optimum (Con- 
ditions of moisture and temperature, and rate of appU<*ation. It was further 
found that of the ditTercmt parts of green manure, leaves nitrify quickly while 
roots and stems show practically no nitrification. 

Tt is c<includ(ft that “ most of the immediate eff(?(‘t of green mariun^ Is due 
to the nitrogen contained In tht leaves being quickly nitrlfiicd, and also that 
the effect of a. it^mminous crop on the succefaling ccu'ea! crop is due mostly 
to the fall oik leaves from the leguminous crop. The failure to tdtrlfy, so far 
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as ascertained, does not depend on the inituiyi of the nitrogenous materials. 
It Is probably due to nitrate reduction, occu/^ing in presence of gn'ut quan- 
tities of nonnit roge lions materials such as cellulose and woody tissue.’* 

I>^mltrifl( ation aeooiint of the presenr^i of dlfllcultly decomposable or- 
ganic substances, (l. Nolw {Ccnthl. BakU [efr.], 2. AM.. 49 {1919). No. 7-P, pp. 
IB2-’lS4).--Voi cultur(‘ experiments with mustard on light sand soil tc» which 
the residue from fpiinin manufacture was adde<l in amounts of 5.1 and 20 per 
cent showtMl that In all cases the resulting crop sum»re(; from a defieic'ney in 
nitrogen. In further expHTlmenls with sand soil to which was added the 
residue and dinV'ront amounts of nitrate nitrogen, it was found that after 
8 and 10 days there uas a marktxl decrease in nitrates presew:.. These results 
are taken to indicate that the woody residue from the manufacture of 
quinin (<‘hinariml ) serves as a medium for the growth of deiiitrifyiiig bacteria, 
and that diUiitrlfication increases with increasing deficiency in oxygen. 

Fertilization and sterilization, A. VEArvY {HiiL A(fr. AUjMe. Tunhie, 
J/oroc, 2. -Ncr., 2.^ {1919). No. 2, pp. 57-^W). — This article discuss<‘s the soil as a 
medium for tlie llte of bacteria, and (‘onnects soil fertility directly with the 
life of soil bacteria. Soil sterilization by imj>roper cultiiafion, irrigation, and 
fcrtilizca* aiqdicatlons, and fertilization by these treatments properly applied are 
discussed in some detail. 

The cons<‘rvaUon of plant food, II. Woods {Rpt. Pror. Conn. Dairymen' h 
Ahho(\. (HtH). pp. H0~101 \ — The author denis in gtauTal with the relation 
between live-stock farming and soil fertility with reference to the conservation 
of manure, including the results ot the exi)erlment previously noted (E. S. K., 
87, p, 028). 

Experiments on the water absorbing properties of peat moss Utter, W. 

ViosEN {i^uUiun. {191H). No. 36S. pp. So3S57). — r3x|>eriments on 21 samples 
of iKa*t moss litter led to the conclusion that this material is eminently satis- 
factory as an absorlumt for water or other liquids coining in contact with it. 
'fhe cxiierimental methods are <iescribe<l. 

Pr<‘lSininary report on the mineral res<nirccvs of the Dnitofl States in 
11M8, K, S. Bastiv and .M. B. (’r.\KK (/\ N. f/ro/. Na/Tcy, Prelim. Hpt. Min. 
Rmouree^ I . /Pi8, pp. 106, pj. 1). This }>umphlet is the first of a new clas« 
of reports, the puriaise of whi<’h 1^ (<» prc'seiit as m^arly as possible the ju’ogress 
of the mineral industry for the year in w’hich issiuHl. This number contains 
data on the production and sale of lii^, marl, phosphate r<K*k, peat, and potUvsh 
in the Fniteil States for UH8, most of whh’h dtita has hi*en raded from other 
puhUcations of the (ieoJogi<‘u} Stirvto. 

A survey of tlie fertilizer industry, E. A. Goij>i:nwkiser {l\ K. Dept. A(ji\ 
Bui. 798 {1919). pp. 29. pis. 2, jffg, /). — This Is a report of a sur\ey on the pro- 
duction und marketing of fertilizers and fertilizer materials In the United 
Stales during the years 1017 and 1018. 

The princituil materials used during the two years in mixe<l fertilizers were 
acid phosjihute, potash -bearhig materials, and nitrogenous materials. A cyt- 
tain quantity of agricultural lime, salt, and tiller was also nqKwttHl, ‘*The 
companies used more than 2,200,000 tons of phospliate rock in the manufacture 
of acid phosphate during 1017, as compared with only 72,000 tons of steamed 
ground bone, and 82.000 tons of raw ground bone with small quantities of other 
phoaphutlc materials. The quantity of sulphuric acid used is approximately 
the same as that of the pbosi)horus-bettriiig materials. ... c * 

**The total production of phosphate rock amounted to 2,006,000 short tons 
in 1918 as compared with 2,588,000 short tons in 1917. . . . '^he greatest pro- 
duction was of Florida land pebble (2442.000 tons), which alon^ comprised 
about four-hfths of the entire output. Tennessee brown rock, of which 378,000 
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tons were mined, is next in ii^portanec. The prcMluction of but two of the 
other kinds amounte<l to 50,000 t\>ns. . . . The #?reat nuiss of the roek marketed 
during the period was in the form of Florida land pebble, cM whieh 774,000 tons 
were marketed during the first months of 1918, and the next most impoi;tant 
quantity was of Tennessee brown rook. . . . 

** The total amount of ammonia used during 1917 was more than 18,000,000 
units of 20 lbs., and the total amount used during 1918 exceeded 15,0(K),000 
units. The prinolj)al ^source <>f amm(»nia during both years . . . was so<llum 
nitrate, nearly 30 i>er cent of the ammonia being derivtNl from that one source. 
The second source in importance was ammonium sulphate, from which about 
one-sixth of th.;# ammonia was derived. Among the organic sources of am* 
moTjia, tankage and cottonseed meal are by far the most important. The pro- 
portion of ammonia derived from animal tankage of high and of low grade was 
less in 1918 tlian in 1917, owing, j>robably, to the great demand for tankage as 
feed. The proportion derive<l from (‘ottonseed meal increased from 13.8 per 
cent in 1917 to 15.3 per cent in 1918. Nearly four-fifths of the ammonia in 
fertilizers is thu.s derived from the two great mineral sonnies, sodium nitrate 
and ammonium sulphate, together with the two principal organic sources, tank- 
age and cottonseed meal. . . . 

“The total ixUasIi produced during 1018 . . ., including estimates for the 
last three months, was 53,500 tons. . . . More than four-tlfths of the potash 
is derived from mineral sources, and among thes(‘ sources lake brines alone 
account for (considerably over-two-thirds of tiie potash. Tl\e lU’xt most im- 
portant souive in 1918 was kelp, the giant sc'aweed of (h(» Ihu ifle e<Kist, from 
which over 5,000 tons of KaO was derived during the y(*ar. Some of the other 
important sources an' aliinite, beet-sugar factory waste, ('enaait dust, and 
tobacco waste. . . . 

“The quantity of mixcnl fertilizer ja-oduccHl was 4,413,(K)() Ions in 1917 and 
4,958,(M)0 tons during 1918,” 

A table shows that “218 paides w'ere inanufactunxl in quantities of 1,000 
tons or more. These 218 grades comiuised (^^er 95 per (vnt of the total mixed 
fertilizer produced,” wliile the remainder “was distrihutixl in small (luantitk^s 
among 724 grades.” r>ala are also included on stocks of fertlliz<T materials 
on hand. 

The 19 J 9 yearbook of commercial fertiliajer {Yearbook Com, Fert., 1019, 
pp. 2S4y )• — Tins bi>ok gives a dir(H‘^>ry of fcudllizer manufacturers in the 

United States and Uanada, lists the agricultural exp(wiment stations and the 
officials in charge of State fertilizer la\vs, lists prices of fcu'tilizer materials 
for 1917 and 1918, and contains several special articles on .suhjt'cts relating to 
the manufacture and use of fertilizer and fertilizing materials, among the more 
Important of whk^h are tla^ following; Possibilities of Fewer Fertilizer For- 
mulas in the Southeast, by J. N. Harper; The Place of Fertilizers in the South- 
west, by .T. C. Pridmore; Limitations of Legumes as Sources of Nitrogen, by 
C. A. Whittle; Comparative Value of Phosphate Carriers, by T. K. Wolf; Re- 
lation of Fertilizers to Food Production in the United States, by E, J. Pranke ; 
The Future of American Potash, by G. E. Condra ; The IToduction of Sulphate 
of Ammonia for 1918, by C. G. Atwater; Review of Donuxstic Potash Produc- 
tion, by W. B. Hicks; Post-war Position of British Sulphuric Acid and Ferti- 
lizer Trades, by J. W. Davis ; American Potash Develojanents, by A. W. Stock- 
ett; anc^Artifitial Fertilizers in Japan, by E. It. DIckover. 

The American fertilizer handbook, 1919 (Amer, Fert Mandh,, U (19J9), 
pp* U90], This handbook contains directories to fertilizer manufactiir- 

prs ana trades, fertlUzer machinery and equipment, chemists w4 
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cnginc'ors, c*otton{^e('<l oil millH, and packorw aud rc^nderers; ghes data on the 
production and use of phosphate rock and ouier fertilizer materials; and in- 
cludes several sp(‘cl'il articles relating to the production and use of fertilizer 
materials, among th<^ more iini>ortaiit of which are the following: Fertilizer Ma- 
terials Statistics; The Year's Work of the Soil Improvement ('ommittee of The 
National Fertilizer Assfaiation, by J. D. Toll; Standard Fertilizer Ai\alyses, 
by S. B. Haskell; The Sulphuric Acid Industry, by A. M. Fuirlie; Sulphur arid 
Pyrites In 1917, by P. S. Smith ; Potash in 1917, by 11. S. Gale and W. B. Hicks; 
American Potash in 1918, by W. B. Hicks; and Britisli Fertilizer Trade Dur- 
ing tbc War Period. 

Fertilizers, flj-VIT, H. m C. UfARCHANO {So. African Jour, J ndm., J (1918), 
Nos. 10, pp, 891-902; 11, pp. 101^-1081; 12, pp. 1121-1129; IS, pp. 1228-1221; 
14, pp. 1S19-1S2H: IS, pp. 148.^^1442; IG, pp. 1821-1529, fig. l).-~This series of 
articles gives data on the supplies and sources of all manufactured fertilizers 
in tile Fnion of South Africa. 

Fertilizers and their relation to crop production in Virginia, T. Ih Httt- 
criKsoN, T. K. I\’oi,rK, kt au {\irgin\a SI a. Hnl. 221 (1919), pp. 5-74. fiu-'^^ 15 — 
This bulletin contains a general (liseussion on ferlihzer mator-i{ils, with sporial 
referenee to soani's and functions of the ess(*niial elenuMits and to mixing, 
and n‘ports a iniinb<T of fertilizer c\|X‘riineiits with <iiffereiit crop^ to sliow' 
the relation (»f fertilizers to croji production in Virginia. 

The tests with allalfa indieate that tin* cbhd' fertiliziu* nM|iunMn(*nts for 
alfalfa arc lime, pliospliates, and organic matt(‘r. 

it is ladioNed tliat the tiiosl profitable way to r<»rtilize llie corn crop i? to 
establish u go<Hl ndation and apply the tertiliz<'r to some crop in the rotation 
rather than at>j>l>lng it direetly to (he corn cro]). In a]>plying fm’tilizers to 
corn they should seldom be distritiulHl In the lurrow directly under the nw, 
but should be S('}ilt<*n d bnmdcast over the entire surface of the field, either by 
hand or by a distributor similar to tlie fertilizer atta<*bment of a wheat drill, 

. . . Nitrogen ajijdied dirtnUly to corn gave profitable ndurns. . . , An appli- 
cation of nitrogen in tlie form ot nitrate of s<sla in £uhlilion to the 28.8 llis. of 
nitn«gen supplied by tankage, ga\e an increase in yield of 0.07 bu. of ct>rn 
t>er acre, . . . Nitrate of soda gave better returns when applied just liefore 
planting th(‘ <-orn (’rop than later— at the last cultiviition." 

For cotton “ the use of nitrogen in organic form as blood or cottonseed meal, 
is ret*oinmend(‘<l in places ot nitraie^if soda or sulphaie of ammonia. . . . The 
most proldable fertilizer for coltm'^wben grown in a rotation, ... is one con- 
taining nitrogen, i>Ii(*sphorlc acid, and imtasb.” 

It was found that for grass a fertilizer containing phosphoric acid and 
nitrogen gave the best results, and on all soil types of the State it is statetl that 
lime is needed f<ir grass. It is believed that it is better to grow" peanuts in 
rotation and apply fertilizers to some other crop in the rotation. 

The results of fertilizer experiments on gray soil growhig dark tobacco and 
whftat showed that ** ammonia from two or more .soiirt'es ordinarily gives l>etter 
results <»n toba<*co, corn, and oth(*r cultivated crops than fertilizers c<mtnlning 
nitrate of soda or sulphate of ammonia alone as a source of this plant food. 
Phosphoric acid Is deficient in the soils of this se^Tion of the State, and ma- 
terial containing this Ingredient should be applied liberally. Potash where used 
alone produces very little or no results, but shows good rfvsults w"hen used in tx>n- 
nectlou with acid phosphate or ammonia or both combined^ Lirn^ in con- 
nection wdth a judicious isolation liberates potash for the use of grow ing crops. 
Cowpeas are detrimental to the growtli of tolJacco aPd should not be used In 
tobacco rotatioa, • 
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** It is necessary that the soil contains a liberal humus supply If the greatest 
protits are realize<l^from general farm crops. Soils hj this section are very 
deficient in lime, and to get the best results from clover^ alfalfa, and other 
leguminous crf>ps it is absolutely necessary that lime be applied. Its Uije Is 
the most economical means of soil improvement In promoting the growth of 
soil-improving crops. Lime should not take the place of fertilizers, but rather 
should be used in counc'ction with fertilizers for desirable results.” 

A table of fertOizi'r formulas for general crops is included. 

Some preliminary experiments with manures on Borbhetta soil {Indian 
Tea Assoc., ^ri. Dept. Qnnrt, r/oar.. No, 1 {191U). pp. — tleneral fertilizer 

and cultivation mperimeiits on these .^oils, wbi(‘h are apparently newly opened 
grasslands. iiHiieate that drainage and eultfvation are desirable preliminary 
treatments, and that phosphate manuring, moderate liming, and nitrogenous 
manuring with such organic manures as oil cake and dried Mood increase the 
fertility, particularly for tea. Ko certain results have hcen (»htainod from 
potash fertilization. 

Views on the nitrogen question and related problems, L, IlAMin^BGKR 
(Chem. WeekhL^ J6 {J9J9), Ao. /7, pp. fiG0--593 ). — This is an extensive review’ 
and summary of available data on the nitrogen lixatlon (piestion. 

The prevention of volatilization of ammonia nitrogen by calcium chlorid, 
A. Stutzeb {Fiih ling's Landw, Ziff, 6H {1919), No. pp. — Experi- 

ments on the action of several alkaline sulphates and chlorlds to i)revent the 
volatilization of ammonia nitrogen fn»m a s(»lutl(m of nmnKuihim carbonate 
showed that calcium chlorid was the only f)no tested which had any appreclnhle 
action In this respect. Further experiim'tds sho\v<^d that the JK‘tion of cjilclum 
ehlorid in conserving ammonia nltrogcm is api>roxlmafely the wmie in dilute as 
in strong solutions of ammonium carbonate. 

It w^as found that two parts of calcium chlorid to one part of volatile ammonia 
nitrogen conserved approximately 2.o jicr con( of tlu* nitrogen, u'hlle fciir and 
six parts r>f <*Mlciiim chlorid conscrvcMl r>n and T."> per ('erd, respect Ividy. A\'}th 
referoiic(i to similar exp(‘rimcnts with liquid manure, it is poijifed out that 
this niat(‘ri.al usually contains a mjjuH amount oT jwdassiuni er so<Iium <airbonate 
wdiich may intfTferc with the a(‘tien of the calcium chbuid. The la^st results 
have been obtained when six parts of cal<*ium chlorid w<'r(' used for t'ach part 
of nitrogen In the liquid manure 

Oomparison of two fertilizers accordi^ to the MitschcrU< h law of mini- 
mum, IVI. Gourki {handir. Tors. Ffn,. 93 1 1919), No. S~/f, pp. i 13-120 ). — Pot 
experiments with oats on sandy soli to <’ompare the relalivt^ inf!uen(‘<‘S of am- 
monium sulphate and sodium nitrate are reportcnl. 

It was found that the results obtaim'd with incrt*asing additions of aimnonium 
sulphate and sodium nitrate correspomhal very well uith th(‘ mathematical 
expression of Mitscherllch. U was established that the working factors for 
yields of grain and straw could he the same only when the ratio of grain Alehl 
to straw’ yield, with dilTerent amounts of the in-minimum factor, remained con- 
stant, otherwise the w’orking factors vary. The relation of the working factors 
for ammonium sulphate and sodium nitrate was found to remain constant 
whether the working factors, grain or straw, were used for computing the 
relation. 

Experiments on the fertilizing value of Vivianfte and Vesta phosphate, 

J. Gbai*’T|^u aiiifcM. F. Ooijktoy {Ann, (Jemhloux, 25 (1919), No. 1, pp. 19-^21). 

Pot culture experiments with co^n and cabbage on u semiclay soil mixed with 
layers of sand to determine the fertilizing value of so-called Vivianlte and Vesta 
phosphate as^ornfared with superphosphate are reported. The Vivianlte is an 
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iron pliosphate, containing? between 1 and 13.5 ptn* eent of luuil phos])boi'ic acid. 
The VcHta phosphati* is a product obtainetl by tlio calcination jit bi^h temperature 
of a mixture of cretaceous pliosphale and i>f i>blnolitc, and contains alanit 7 per 
cent of plio8r)horic ifcid soluble In alkaline aitmoninni citrate. It was found 
ilmt the Vesta phosphate gave results generally superior to tiiose given by super- 
phosphate, while the Vlvianite gave relatively poor results, wliich were lowered 
even more by drying tlie Vlvianite at 110° C. 

The residual effect of suporphospliate, fl. S. (Jordon {Jour. Dept. Affr, Vic- 
toria, JO (J9J8), No. 10, pp. 010-617, ftps. — Observajions on the residual 
effect of Thomas phos])hate and su]»eri)hosphate over a pc'riod (vf five years in 
a shallow, ligld red to gray loam .soli, overlying clay, and growing wheat, are 
reported. The Tliornas phospimte was ad<led at rates of 50 ^rid 100 lbs. per 
acre ami t]»e stiperpbospbate at rates of 50. 1(X>, 150, and 2(K) Ib^. i)er acre. 

It \^^^s found that tin* n'sults from '^riiomas i>hospImt(* \^‘•re m>t nearly so 
imirki'd as tbos(' from snperpbo‘<]>hate, nud It is noted that tlie phosphoric acid 
cfuitoined in I be latt('r IumI api>ai'entl> neitlau' leacbed out during a wet season 
nor TNWi'rted to uitavailalde forms. 

The i>otasli fields of Alsa«‘<‘, A. Wnz {Rcr. (Icn. 80 No. 10 -16, 

pp. fit;. I). — This report deserila^s the general o<*cnrrence of the p<^ta8h 

l>e<ls in Alsa<*e ami their <*omnu‘ieial exploitation, dealing also with related 
financial and economic t‘onslderati<uis. 

Repoi't of of coinitiercial fertilizers ( / o. Dept. Aor. and hom\gi\ 

Feri, HUI 18, pp. e.'M ~ This reports ana 1,\ s<‘s of 1,51.3 samples of fertilizers 
and fertilizer materials made at the Louisiana Lxiieriment Stations for the 
ycMir 3fil7-18 umler tlie Stale fertilizer law. 

Analysc.s of <‘oinniercial fertilizers, K. X. Kt.n and H. M. Stackhousb 

\t<onth Vnrohna JhtJ. ZOO {1919), pp — Tliis imUetin reiuirts the results 

of actual r.ml guarantied anal>sis of 1,‘JP7 samples of fertilizers and fertilizing 
mat(’rlals <*o)lect<‘d for inspc(*tion in South Carolina during tlie .season IfilS-lfilO. 
Of the total number of sanijiles, 313 fell htdow the standard based on the 
guaranty of tliesi' 121 were deficient in ammonia and 58 were deficient in 
potash. 

All act relative to the sale of commercial fertilizers ( UoHsQchusetiH Fta. 
Fire. OZ- 1 {I9J8). pp. 2).~ *Tlu' text of tlie Slate law relative to the sjile of for* 
Ullzei's is given, amending the original law* (E. S. K., 27, p. 827L 

AGEICTJLTltUlAL BOTANY. 

Hate of absorption of soil constituents at siicc€*ssive stages of plant 
growth, J. S, 15 run (Jour. Agr. Jteficareh [U, X'.], J8 {1919), No. 2, pp. OJ-JZ, 
figft, 7,0. —In continuation of previous Investigations (E. S. R., 38, p. 812), the 
author n'ports invi'stigatbms carried on at the California ExiHudinent Station 
in which the aiisorpthm of soil constituents i»y barley at different stages of 
growth is shown. Summarizing the results of his investigation, the author 
staU^s : 

The absiwption of certain soil constituents ivy barley is characterized by 
three dlstlml pliuses, ccK^xtensive with th<' more important stages of vegetative 
development. The first of these covers a period of progressively increasing 
rate of absorption, ending about the time the lieads begin to form. At this 
time the ahaolute amounts of i>otus.siuin and nitrogen eontalned iit the plant 
approach the magnitudes present at complete maturity. Tlu^ j)otas^ium con- 
tent may even be gn^ater tiuin at maturity. ’'IJJie beginning of the second phase 
is Indicated not merely by a decreased rate of absorption as in maize but h} 
20 — ^ ^ 
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definite and substantial losses of certain constituents (notably potassium and 
nitrogen and appar«atly calclunt^ from the portion of the plant growing above 
the groundt and presumably fi^mi the entire plant. Th^s loss takes place 
concurrently with the migration ijof the same constituents into the developing 
heads. The end of the second phase is characterized by a tendency to absorb 
again the soil constituents previously lost. This tendency may result in 
taking up considerable quantities when the plants are very large and well 
developed . . . The third phase, occurring at the time of rlixmlng <*f the grain, 
Is marked by a practically complete cessation of absorption of uH constituents 
and an actual loss of most of these. 

**The more significant facts brought out here would ai)pe}ir to be: That the 
two elements with which plant growth In grmeral is most cl<>sely associated 
may approach or exceed their maxima at a comparatively early stage of the 
plant’s development — that is, at the beginning of bead formation; that absorp- 
tion of potassium and ni(rt»gen during the first period of growth Is {jpl>rox- 
Imately propt)rtiona] to the growth attained, and in the succeeding ptudods 
the final dry-matter content of the croj) more than doubU*s without ni^y ’V('ry 
substantial increase* in nitrogen content and with an actual loss of potaK>inm; 
furthermore, that the final dry-matter content of the crop, even wlien it varifjs 
as much in yield as in the cases reported, appears to l>e nearly luoportional 
to the fresh weight of the crop at the end of the first i>eriod. A diixvt relation 
is thus traced b(*tween the amount of dry matter in the timil yield and tlu^ 
amounts of potassium and nitrogen absorbed in the first stage, 

*^The fact that nitrogen and potassium tend to leave the |>lant just after 
the heads begin to form does not prove that their prestmee is inimical to head 
formation . . . , but indicates rather that contimuMl absorption at this stage 
is probably incompatible with normal develo]>ment.” 

Helation of the concentration and reaction of the nutrient medium to the 
growth and absorption of the plant, D. E. Hoa(;l.vnd (Jour, Affr. Rvf<earch 
IV. S.1, 18 (1919)f No. 2, pp. figs. /f ). — In a contribution from the tlali- 

tornla ExjK^rimeut Station, the author points out the mvessity for a study <>t 
planf absorption and metabolism as well as what the soil solution eontains In 
Investigations on the growTb of plants. He gives the results of about four 
years* research on water extracts of soils held under conditions of exct^ptional 
control. The freezing-point method was also used in determining actual os- 
motic pressures in the soil solution. The studies are said to have shown 
clearly that the soil solution is never In of final e(iuilil>rium, but fiuc' 

tuates daily and seasonally and is profoundly modified as a result of absorp- 
tion by the plant in such nuinner tliat during certain periods the concentration 
of the soil solution may be reduced to a very low level. 

In all the experiments a selected Beldi variety of barley was used as Urn 
test plant, and sand and solution culture experiments were carried out under 
conditions which permitted definite control of fhe total concentration, com- 
position, and reaction of the nutrient solutions. Marked absorption of all th(^ 
nutrient elements was found to take place at all fK^riods up to the final stage 
of growth, when suitable concentrations of the various ions were continuously 
malntaineii. This intense absorption during the later stages led to no im- 
portant increase in yield of crop, the yield being apparently conditioned in larg<» 
measures on a favorable supply and concentration of nutrients during ihtj first 8 
or 10 weeks of the growth cycle. 

With ifltireasing concentrations of the nutrient solution it w^as found In these 
experiments that the composltiou^ expressed in percentages, and total quantity 
of Bltrogon BBfl pBtBslj per plant were flecidedly increased in tbe tops, The 
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same wss true of the roots, but in juUtitlon t3jevS<* showed a marked iiierease 
In the percentage and total quantity per plantfof calcium and phosphoric acid. 
In the tops most ottthe calcium, magnc'Siuin, phosphoric acid, and potash was 
present in a water soluble form, wdille in the^ roots grown in the solutions of 
the higher concentrations large percentages of insoluble calcium and phosphoric 
acid were found. 

**When plants f»f uniform de\elopment were transferred to nutrient solu- 
tions of different concentrations, a greater iranspiration^took place from solu- 
tions of low concentrations. Absorption and transpiration took place inde- 
pendently, so that the solution under the circumstances might beeome either 
more or less coiio^nt rated, dei^ending upon the origiT)ai coiKj^ntration of the 
soluticai. The (»pt1nuim total colicentration of the luitrh'nt solution, if de- 
fined as the least conc<mtration giving a yield efjual to any higher concentra- 
tion, was n<»t found <o he greater than tlml representisl by 0.6 atmosphere 
osmotic prf^sRure; arnl it may be less than 0 1 atmosidiere. For the solutions 
used in e\'p(‘riin<‘nts, iuhibitlve concentrations w(Te nf>t higher than those 

rc'presonteil by 1! to 2.o atm<»spber(‘s <ismotu* pressure'. . . . 

“ Fn»m a (*onsid<*rat ion of previotis experiments it is ctmeluded that there 
is not s\iflici(‘nt evidence to prove that the plant rerjuiros for optimum yield 
any \ery spevifie ratio of ions or elements within wide limits, providcnl the 
total supfdy and c'oncentrat ion of essential eleimaits are adequate.’* 

lu comdusion, ** it i.s sugg('sted that tlu' theoretical total osmotic pressure of 
the nutrient solution is not necessarily signilicant in its relation to the plant. 
It is also concimh'd that the interpretation of results should be hase<l on the 
(onqM»sition of the solution in terms of ions or radicals ratlicr than of the salts 
used in prermring the solution.** 

The growth of higher plants in soils free of microorganisms, E. B. Fred 
(Jovr. Crn. J^hyntoL, 1 (1919), Ko, 6 . pp, 02S-^*29, fiys, H ) — Apparatus and 
manipulation are described, eniployment of which witli siifflcient care and 
under proper cf)nditions Is said to insure and maintain during scA’eral months 
conii»)ete sterilization of growing plants. 

The etching of marble by roots in the presence and absence of bacteria, 
E. B, Frki) and A. B. C Haas (Jonr. fU'n. PhynioU 1 {1919), Ao. 6, pp, SSISSB, 
/i). — It having Iwn shown in the pai>er alcove noted that germinating 
legume seeds do not excrete substance.^ in quantities sufheient to exert a 
toxic action upon the growth of the yhtlule bacteria of such plants, the authors 
herein state as a result of studies noteil that soil bacteria may play an Im- 
jRU'tant part in (he nutriti<ai t)f plants. It is shown also that the presence 
of bacteria iiu’reases the etchh^g effect of the roots on polished marble. 

The effect of soy bean germination upon the growth of its nodule-form- 
ing bacteria, A. R. F, Baas and K. B. Fred (f^oU 7 (/.9/,9). No, ,1 pp. 2S7- 
^44* — Investigating the hypothetical toxicity of legume .secHl during their 

germination for the nodule bacteria Inoculated ur)on the .seed coat, the authors 
state that it is not permissible to use mercuric chlorid ns a .sterilizing agent 
in this (»onnectlon. In studies upon yellow soy bean germination U was found 
that the germination of the seed favor.s the growtii of the bacteria. Bacteria- 
free noy beans were obtained directly fn>m the pods and inoculated with soy 
bean bacteria, hut no toxic action of scibstances exc'reted from the germinating 
seed upon the growth of the ritKlule bacteria was observeil. 

Intracellular acidity in Valouia, W, .1. Okozieu i^four. (Mn, Ply/siol. 1 
(19X9)^ No, 6, pp, 5Si--X)8S ). — Hesults are given of measununents made regarding 
acidity of the cell sup contained in cells of the marine green alga Valonia 
muorophym, which sufficiently large to furnish several cubi 4 j centimeters 
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each of fluid from tlie central vacuole \^ithollt appreciably altering the com- 
position of the cell^p. This Ijquid is found ti> he much more acid than Is 
the surrounding sea water, anti to have sensildy the saire acidity under all 
external conditions tested, even When the temperature varied from 18 to 28** 
O. at different seasons. No effect of darkness on photosynthesis couhl he 
detected. 

In aquaria, Valonia quickly increases the alkalinity by photosynthetio ab- 
straction of carbon dioxld, but its own internal acidity remains practically 
constant at a little bblow pH— 6. This finding is held to indicate that In a 
method of studying pliotosyntbesis the varying external reaction forming the 
basis of the measurements does not affect materially the internal acidity, 
the la1t('r being pr<\sumjibly the immediate regulator of respiratory and other 
prot opl.'i smic processes. 

The pliysiologieal basis of itiorpliologirai polarity fii regen ernti on. If, 

.1. {Juur, frVw. P/iptiioL, ] {19J9), No. t>, pp. 687-7 1 5, p,gs. 28).— N review 

summing up results of rejHuds previously notM (K S. K., 41, p. 727) notes 
the fact that the gr(uving region at the apex of a piece of stoiu cut from a 
normal plant of Jirpophplluin calycUnum acts in a manner similar t<) that of a 
leaf, inhibiting shoot gro^^th In the parts below. 

The data herein presented and dlscuss<Nl in considerable detail are thought 
to show that the l(‘af influences the f<»rnia1ion of roots as well as that of 
shoots (though strict proportionality is diflicnlt to demonstrate). They also 
show, the author claims, that the phemunenon of geotroi>i(‘ curvature is also a 
phenomenon of nutrition and growth, and that llaherlaiuK’s hypothesis of an 
otolith function of starch granule.s as the cause of g(H>tropic curvatnn* Is 
neither needed nor warranted. It is thought that the concept of geotropic 
stimulation should he replace<l by that of mass action hi this connection. 

It is noted that in ease of horizontally susj)eiided stems roots grow more 
rapidly from the lower side, inhibiting such rapid root growth in roots on tlm 
upper side, Tho latter, however, grow rapidly when the lower half of Ihe 
stem is removed. The same phenonien<m is noted in case of roots growing from 
marginal notches of leaves suspended edgewise; trimming away th(‘ notches 
on the lower edge corresjionding to splitting away tlie lowc»r half of the stem 
horizontally susiiended and causing growth of tlje roots appearing on the 
upper margin of the loaf. 

Immersion of leaf tips in water aceele|ptes enormously root and shoot for- 
mation in the immersed x^f>rtion.s, inhibitlim corresjKjnflingly such growth else- 
where, particularly on the iipjier leaf margins. Sister h*aves sns])ended in moist 
air show copious root formation all around leaves verllcjilly 8usiH*ndtMl, while 
leaves kept horizontally on cnlge showed great excess of root growth at the 
lower margin. Hoots and shoots forming on the immersed part of the leaf 
were allowed later to dry, ver>" soon after which roots and shoots began to 
appear at the upper margin. 

It is clnlmed that the path for the passage of substance favoring root forma- 
tion is not identical with that of substam^es determining shoot formation. 

It is stated that each leaf axil of /?. ca1y(^nvm has one bud capable of grow- 
ing a shoot, though normally inhibited by a me<‘hanlsm which also determines 
the polar character of regeneration as far as .shoot formation Is concerned. 
Roots can develop anywhere on the stem. In the axil a preforme<i root bud 
stands just alxwe the preformed shoot bud. ExiKu-lments are f)ited to show 
that development of roots at the basal end of the stem inhibits that of roots 
higher up, leaf development higMbr up inhibiting root fonnation on this portion, 

Tf the porWon ^f the stem extending basally from the leaf includes one or 
more nodes, Toot fonnation in the stem extending apically* from the leaf is 
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usually suppresM^d, tbe nodes bnsally from the leaf actinfi: like basal roots 
in this respect. ; • 

In order to expla^ the Inhibitions observed it Is assiime<l that a rnoi'e rapidly 
j?rowlnff orj?an In a plant usually inhibits slow-grrowlng organ in other 
parts of the plant. This principle is i>erhaps the one most generally active 
In the phenomena of correlation. 

The more abundant growth bastil r<M>ts is assumed to be due to the 
greater collection of water and solutes apiiroi)Hute to root gr<»vUh at the base 
of a normal stem or isolated part thereof. Hoot formatkui Is thus primarily a 
phenomenon of nuti ltion and growth. 

Unavoidable sources of error stand in the way of proving an exact math- 
emtitical relation between tbe ii^'rease In the mass of air i*)Ots and that of 
the leaf attached to the same section of stem. I>arkened leaves do n«t In- 
crease the mass of roots formt'd. In rouml stem sections suspended hori- 
zontally the air roots form only on the lower side except at the cut end where 
tliey usually appear all around the stem. Hoots generally appear earlier 
than shoots in these experiments. Uasal water roots soon cause the disappear- 
ance of llie air roots higher up. 

In a subsequent paper, the author expects to furnish direct i)roof that the 
Isolalhm of a plt'ce of plant leads to a change in the flow and distribution of 
sap, and that this change In the distribution determines the starting of growth 
in buds prevhmsly dormant, which is the essential feature in regeneration. 

The connection of ovitlases with the improvement of cultivated plants, 
M. D. .Aiti (Ann. /?. Sup. Apr. Portivi, 2. scr., {WlCy-tD, pp. 84). — 

The auttior, having tested the hypolhc^sis announced and i*eaflirnied by 
(koines (K. S. R., 22, p. 449; 36, p. 645 1 that increase of zymotic activity In 
cultivaf4‘d plants is assotiated with increase in the value of the respiratory 
C(M^fli<'ienl, with decn^ase <»f the protecdive organic acids, and with consequent 
increase in susceptibility to disease, upholds this view, discussing c*ertain 
Implications and deductions. 


riEIB CROPS, 

y'Vlat competition as a source of error in crop tests, T. A.. Ktessetlbach 
(Jo7/r. Amer. Sov. Apron., 11 No. 6, pp. 24^~2^7 ).—T\k* author describes 

investigations made at the Nebraska Kxperlment Station for the purpose of 
determining the t‘Xtent to which plat nuiq Petition Is a factor in crop yield tests. 
The data present i*d were secure^l from rate of i>lantlng and variety tests with 
M'heat, oats, and corn. The relative yields of the crops compared In replicated 
blocks containing live rows for the small grains and three* rows for corn were 
ix*garded as the true relative values for the particular crops, any differences In 
yields when cr<)i>s were grown in single a<ijact*nt rows being ascribed to plat 
competition. In recent, testa the outside rows of tlie blocks were discarded and 
the true relative yields, practically fnv? from comix*tltlon, based upon the re- 
maining rows. The small grain plats were replicated 50 times and the com 
plats 8 or more times. 

It is stated that errors resulting from plat eonqTetltlon api>ear to be as fully 
pron<mnee<l in many cases as errors resulting from soil and other environmental 
variations. The general conclusion with regard to ^comparative yield tests 
drawn from ♦hese investigations is that any lest croi) should be surrounded by 
a crop of Its own kind, In order to avoid the effect of comi>etftion viith a dis- 
, similar crop for moisturt*, nutrients, and poasJJ>ly light 

The principles brought out in these tests are deemed appl|cable to any yield 
test in which dissimilar (*rop8 are to be ccompared. “ This may aci*omplished 
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for all practical purposes by substituting plats containing iJiree or more rows 
for single row plajs and then .discarding from the yield test the outer rows 
which are subject to competition with the adjoining plats. In case of wide 
field plats, discarding the outerl rows is not so im|)ortant since the percentage 
error for the entire plat caused by coini)etitlou would be much lower. The 
degree of error resulting from such coinp^'tition will depend primarily U 2 x>n the 
extent to which the crops being tested differ in their vegetative characteristics. 
The competition will also vary in different seasons.” 

Experimental errpr in field trials, T. A. Kiksski.wicii {Jour, Amer, Sov, 
Affro 7 i., 11 {1919), No. 6’, pp. — This pajH'r, a contribution from the 

Nebraska Ex{)eriment Station, comprises a reply to a criticism by ll. H. l..ove 
(IG. S. R., 41, pr().S5) of a recent publication by the author on the ellmiuatiou 
of experimental error in field trials (E. S. R., 39, p. 829). 

Relative resistan<‘€‘ of various crops to alkali, E. S. Hakkis ami lb W. Put- 
man {Vtah Bta, But, 168 {1919), pp. ftps. 7t?).— The authors describe 

studies of tlie relative germinution and early growtln in alkali soil ol differimt 
varieties of oats, wheat, barley, corii, pop corn, millet, beans, ami sorgluim, and 
of einkorn, rye, hairy vetch, cowpeus, lentils, alfalfa, sweet, red, iilsike, and 
Egyptian clover, perennial and Italian rye grass, Sudan grass, meadow fescue, 
timothy, orchard grass, Kentucky blue grass, radish, muskmelon, turnii), onion, 
kohl-rabi, sugar btH^^ts, l>uckwlieat, hemp, tlax, and raiM^ Tiie chloral, carl>o!\nte, 
and sulphate of sodium were ea<‘h employed in various concentrations ranging 
up to 4,000, 8,000, and 12,(X)0 parts per million of dry soil, re.sjHH'tively. 'the 
soil (Greenville loam), made up to 20 per cent moisture on a dry iaisis, was 
placed in glass tumi>lers and ten s^Hjds planted in each luiuhler. I'lie jduuts 
were harvested at the end of three wrecks and ilte dry weigiit dtdermined. All 
tests were made in triplicate. 

The results secured are pre.sentcHl in tlie form of graplis whl<*li show the 
relative dry weight of tlie crop and the number of plant.s germinat'd for t*ach 
sjilt concentration as compared vitii untrt'ated cliccks. 

Boswell Winter, Red Rust Pnxd', Black and White Tartar, and Colorado No. 9 
oats in the order named were found to be more nonn^sistant tlian the other 
varieties tested. Tlie growtli of oats was stimulated with concentrations up to 
about 1,000 parts i)er million of ehiorids, 2.(K)0 parts of carlxmates, and 3,(HXl 
parts of sulphates. Turkey Red Wheat was tlie most resistant variety testcnl 
and Velvet Don tlie least. Elukorn was sUglitly le.ss re.sistant tiian mo.st of 
the wheat varieties. Black Hull-le.ss bailey was the most resistuta and I'tah 
Winter the least resistant of the sorts tested. Rye was among the most re- 
sistant crops. 

Corn showed toxicity at low concentration, although some crop was produced 
even at the highest concentration. In comparison with otlier (Tops corn atP 
peared to be affected relatively more by ehiorids than by carbonates or .sulphates. 

Millet exhibited about the same resistance as corn. Collier was tin* most 
tolerant and mllo maize the least tolerant of the sorghums, the latter Ix'ing the 
most sensitive plant tested with the exception of some of the gras-st's. Hairy 
vetch showed a relatively greater tolerance for ehiorids in comparison with other 
crops. 

The growth of alftdfa was retarded by slightly lower concmitrations than was 
that of sweet clover, neitlier crop showing unusual resistance in tlie seedling 
stage. Large seeded plants in general seemed to be capable of better germina- 
tion in hjlsali land than small seeded ones. 

The growth of beans was stijpulated by small quantities of alkali, while It 
was entirely prohibited at blglier concentration. The rye grasses wore mor«i 
tolerant tban/>tb?r sorts, while Kentucky blue gras.s was the lea.st tolerant Of aB 
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the crops under invest ijyation and oivhard grass only slightly more resistant, 
Kapo showed much greater tolerance for chhrids than fog carl>onates or sul- 
phates. Sugar beetj3 were stimulated by the dower concentrations of carbon- 
ates, but were atT<‘ct<*d very deleterlously by Sulphates and somewhat less by 
chlorids. Kohl-rabi show(*d marked resistance for the lower concentrations of 
sulphates, hut was de(*ided]y atTecttnl by even the IcAver concentrations of 
carbonate}?. 

These rt‘SuUs are heUl to indicate tliat concentrations of salts added to the soli 
great<‘r than those emph)>»‘<l in these tests are too high ttf permit a satisfactory 
yield of oivlimiry (Tops, The (‘(‘reals are desmied to be the best and tlie grasses 
the p(^(M*est crops for alkali land, while among the forage crops examined, vetch, 
cowiX‘as, alfalfa, and sweet clover^are regarded as being superior to the grasses. 
Although timothy and alsike clover are generally regarded as good croi>s for wet 
land, they were found l<^ be relatively nonresistant to alkali conditions and are 
di'eined iinsuited to wet alkali land. 

{Ground wxiter control on p«Tiiiancnt meadows as related to quantity 
and quality of yield], K I' Simola (Fiiifika AJosakullurfor, Arsbok^ 2S {1919)^ 
No. /, pp. fig. 1)- The ex[>eriments rep(»rt('d were conducted on meadows 

hiid down on drain(‘d bog soil in 11)00 with a sccmI mixture consisting of 50 per 
cent tinu)thy, 17.5 per cent alsike clover, 7.5 per cent red clover, 12.5 per cent 
rnc^tidow fes<*ne, and 12.5 per cent orchard grass. Th(‘ ground water on the dif- 
ferent seri(\s of plats was hdd at 0 5, 0.75 and 1 meter (30.37 in.) below the 
Kurfa(*e by means of drainage ditches and dams within them. The plats used In 
i*ach sen(‘s wovo 10, 20, and 30 meters in width. The data are given in detail 
by years in tabular form. 

Th(‘ average results in hay production for the nine years were in favor of 
lowering tlie ground w'at(‘r level to 0.5 meter. Df the different si>ccies in the 
^oed mixture timothy in geiuTal made the bi'st growth, espetially from the third 
to tlK' s(‘V(‘nlh yoi\r, inclusi\e 1 hiring tlie last two years the timothy began to 
decline. The third year of the exjicriinent its grow th was favored to some ex- 
tent b> a reduction of the clover through winter injury. The average stand of 
this grass for the nine years was 83.f>3 per cent. As compared with the drainage 
of one meter in depth the stand was greater by 5.39 per cent on the plats drained 
0.5 meter deep. 

The stand of oniiard grass vari('d from 2.0vS ]ier c(mt the first year to 19.25 
per (‘cnt the s(H‘ond, with an average of 8,5 p(‘r c(nit for the nine years. Unlike 
timothy this gra.ss prodiic(Ml the l>est* stand on the plats drained to a depth of 
one meter, the average difierence in .stand being 5.16 iku* cent greater as com- 
laired with the dt^pth of 0.5 meter. 

Meadow fescue product^l a satisfactory stand the first three years, but from 
that time on it became unimportant and constituted an average of only 3.37 per 
cent of the total stand for the period of the experiment. The growth of this 
grass also wuis favored to a great extent by the deeper drainage. 

lied cl(»ver the first year gave a .stand of about 7.5 ixt cent, or about the same 
as the proportion lii the seed mixture, but the f<»urth year It had practically 
disaprieared. The best growih of red clover w^as made w'here the land was 
drained to a depth of 0.5 meter. Alsike clover during the first year of the 
(‘xperimenl constituted 11.3 per cent of the stand, which dropped to only 1.46 
per wut the sec*ond year and to nearly a total decline the third year. It made 
the best stand on the land with the shallow'est drainage. The results did not 
show^ that alsike is supt^rior to red clover on lowland soils. ♦ • 

The priiuipal gra.sses appearing from selj-st*eding w’ere blue grass, Poa 
pmtemis, retUop, tufted hair graas (Aira cw^Htosa)^ sheep's fescue, and 
Vulmmgmitiiif etricta. The self-secdeti grasses reacheil a mlaiiuum of 6.51 



30 


I'.XPKinMr’N'r STATIOJ^" KK(^()KL). 


iVoV. 42 


per cent of the stand the ninth year, with only 1.11 per cent as an average for 
the entire period. The stand weeds, which for the nine years was 0.59 per 
cent, increased perceptibly during the last two years, and i generally also with 
the depth of drainage and the vudth of the plats. The more common weeds 
were Taraxacttm offieinaJc^ I^nnuneulns arci\ R. Rnrncx ficetosellUy R. 

aeetom, and ^rufcUat ia (ralcricnJata. 

Chemical aimlyses of the hay in this experiment indicatotl a content of 0.52 
per cent of lime, 1.15 per cent of potash, 0.29 jier rent of phosi>horie acid, 1.5 
per cent of nitr(>gen, aiid 26,73 per cent of liber. 

Report of the division of agronomy and plant breeding, 11. B. Cowon.T. 
{Ann. Rpf. Rj'pt. SI a.. Dept. Agr. and Lnhof\ Porto Rico, 1918, pp. 78- 

95, 98-t0li ). — This describes the progress of 'sngar-cano brecHllng projects and 
of fertilizer experiments with sugar cane conducted at the station for the yojxr 
t*rKled June 30, 1918, in continuation of similar work previously noted (E. S. It., 
39, p. 33). Obs(‘r^ Mtious on the types and variations in the tobacco grown on 
the island are also noted. 

In the eross-i)ollina(ien werk lo suc(es.sfiil cro.^:,e.s wor(‘ nuule from which 
1,704 s<‘ed]ings were sixnircd. Otaht'ile and Cry^tallina were again used as 
seed parents, while the j^ollinator.s included B— 1,596, B-347, B~3.412, P“117, 
1>“109, and P. R. 207, The viability of tbe seed of most of the varieties was 
relatively hnv, both when cross- and open-iKdllnated. Tassels of CrystalUna 
and I>-~117 bagged for stdf-pollination failed to produce any viable seed. Tas- 
sels of I>~1(X) and I)~117 which were bagged with tassds of Crystallina for the 
cross-pollinutbm of the latter also produced no germinahle s{'e<l. H<HHllings 
productHl by cross-pollination in 1916 and planted in separate lots at*eordlng to 
parentage are briefly described and tlu‘ <legree of r(»<emblancc (<* (he parent 
varieties indicated. 

Selections were made from the 1912, 1913, 1911, ami 1917 seodlings for prop- 
agation and further s(4ection. Brief descriptloiis are given of the ten most 
promising selections from the 1913 and 1914 seedlings, w'hioli are now regarded 
as new varieties. Certain varieties isolated from the 1912 seo<inngs were 
gi’ovvn both in th<‘ field and as cultivated plant carje, the most promising sorts 
being P. K. 299, P. Tl. 219. P. R. 260, P. R. 271, and P. R. 292. 

Tests of foreign seedling cane varieties to determine the tlegree of resistance 
to tbe new cane disetise have failed to reveal any immune varitales. Compara- 
tive variety tests made at Central Oolos^ resulted in yields ranging from 18 
tons of cane per euerda (about 0.98 aen*) for TI-109 to 34.9 tons for B-4,596, 
as compared with about 26 tons for Rayada and 21.2 tons for CrystalUna. 
Similar te.sts coiiducte<l at Central Cambalache resulted in yields ranging from 
137.5 quintals (about 14.9 tons) per euerda for B-347 to 455 quintals for IVllT, 
as compared with an average of 296 quintals for TPiynda. A lot of t,5(X) first- 
generation seedlings was transferred in bamboo pots to a disease-infected field 
at Central Coloso for the i)urr)Ose of seJecting dise,‘ise-resi slant strains, but the 
entire lot became so ]u*avily infcxrled tbat it was j)lowed up before maturity. 

In fertilizer experiments conduclCHl at the station the highest aversxgo yield, 
22.81 tons of cane per acre, for the seasons of 19P1-15 to 1917-18, Inclusive, 
was secured from an application of u fertilizer containing two parts of phos- 
phorus to one part each of nitrogen and potassium. Cooperative fertilizer tests 
conducted at Central C(floso resulted in a maximum average yield of 18.64 tons 
of cane per aeg? for the limed and unllmed series from an ni)pUcalloTi of 60 
lbs. each'* of NHa and P 3 O 5 , and 30 lbs. of K*0. It is stated that tbe results of 
these and earlier experiments nf.nle on girnilar soil indic^ate that potash Is not 
an essential iiigncdient in commercial fertilizer for this soil, while phosphoric 
add is also (ft little value. Sulphate of ammonia Is deemed a very good form 
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of commercial nitrogen for uhc on sugar-cane soils. Based on the estlmattMl 
cost of the various fertilizer treatments entering Into the c/kperlment, It Is con- 
clude<l that the iucfease In yield following tl^ use of large quantities of fer- 
tilizer was not sufficient to pay their cost. ^ 

[Field crop production in Cuba], M. Oat.viko {Estac. Expt. Agron. [Cuba], 
Tnforme J917^18, pp. 57~i8jr, ^26-296, S08-.850, SSJi-^SH8, ^28~//8i, J,nn^JfS6, 

IJ8 ). — Bather detailed Information is given relative to the produeiion of 
cereals, beans, root crops, leguminous and non leguminous forage plants, i>ea- 
nufcs, liber plants, sugar cane, and tobacco in C^iiba. * 

[Report of agronomy work at the Guam Station, JI918], O. Briggs 
{Guam 8'fa. Epf, 19 1 8^ pp. ^,9-86*, 38-4^, 4^, 4^, 4)- — This ti^scribes the con- 

tinuation of work with field croj^ ah>ng the same gcmeral lines as previously 
noted (E. S. R., 40, p. 327). 

A comparison of different ratoon crops of Kafir corn and sorghum showed 
that the stalks gradually lost in height and circuiiiference except for the last 
crop, which was ]>ro(Uiced during tlic least rain In a test of grain sorghum 
varieties for forage Iluj best results were secured with wblte inilo maize and 
Darso, vhich i)roduce<l 10.32 and 10.5 tons of forage p(‘r acre, respectively. 
Darso and Rohrock Kafir are said to have produce^l the best quality forage. 
Both side branches and suckers were protiueed on certain crops In early 
plantings, while later plantings were entirely free from Ihenc The grain 
sorghums were seriously troubIcMl with insect pests iind failed to mature 
seed in phmtlngs made on nc'w ground. Black Amber and so-called Red 
Amber sweet sorghum prcxlm-ed 8 75 and 13.C5 tons of forage per acre, 
respec'tlvely. Sudan grass sown in drills prcnlueed four cuttings during llie 
year with yields of grivn forage amounting to 9.83, 4.18, 2.13, and 3.37 tons 
p(‘r acre for tlie first. scc(»nd, third, and fourth cutting, respectiveLv . A fifth 
(‘Utling made 80 days later produced 7.8 tons. The h^west yields were secun*<l 
during the wet season. 

All varieties of cotton were pninetl hack to a distance of 15 in. and a ratoon 
crop secured ranging in yield from 152.7 lbs. of seed cotton i>er acre for 
Arlzona-Eg> 7 )tlan to 599.1 lbs. for (luam-Egj’ptlan. Hartsville iual Ooviiigton- 
Toole, upland types, produced 540,9 and 408.8 il>s. ]>er acre, respectively. 
Practically all Hawaii an-F]gyptian idants were killed by the pruning. Guam- 
Egyptain is said to be strictly an upland variety and not an Egyptian t>Te 

The rice er(»p was an entire failurof due to insect attack. 

Velvet beans, C(»wi}eas, inung beans, and soy beans have been successfully 
employed as green manure crops. Velvet beans have been the most effective 
of the cover crops teste<l for kiH'plng down weeds, preventing erosion, and for 
permanency. Whli^poorwlll cowpeas proved superior to Blackeye. Velvet 
beans planted on c<irn groiiml willi the vines supix>rted on stakes produced 
21.0 bn. of ^ee<l per acre the first picking, as compared with 9.54 bu. from 
vines allow’ed to run on the ground. Determination of the shelling percentage 
of a number of cover crops gave the following average results: ('owpeas 09.2 
I)er cent, nuing beans 54,7, velvet beans 56,25, soy beans CO, Jack beans 54.8, 
pigeon peas 62.5, and a garden variety of string i^ole beans 06.2 i)er cent. 

Oi)servations on the efTect of shade and fertilizers on tobacco and on the 
c*ontrol of Insect enemi<*s of the crop have betni continue*! for three years, 
and are lielleved to Justify the foUo\ying conclusions: Shading tobacco with 
coconut leaves did not prove beneficial, but reduced yields^ although the 
numi»er of first-class leaves was increased to some extent during the long, dry 
periods. Commercial fertilizers increased thf total yield of tobacco 11.58 
per cent, but have not increased the percentage of marketalAe Jgaf. The use 
of lead arsermte spray and fertilizers on the same pints resulted In the 
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highest yield and quality of tohaeoo leaves. Ixiq>orted Improved varieties of 
tobacco made a bc*iter showing the first year tliaii did the native sorts the 
last two years. fe 

[Report of field crops work fii Uganda, 1918J, B. Bimfson and A. R. Mor- 
oan (Ann, Rpt. Dept, Apr, Uganda, 19XS, pp. 6-10, 16, 25-m, SO, 5i).— This re- 
port contains information relative to the production of cotton, sugar cane, rice, 
corn, and ^^'heat in the l*rotectorate, together with the results of field tests 
with cotton, rice, tobacco, and wheat at different exfierlniental centers. 

[The production of oleaginous plants in the French colonial posses- 
sions], F, DE Roux ET AL. (Coug, Agr, Colon, [PaH^f], 1918, Compt. Rend. Trat\, 
rul. 2, pp. 6S9, /igit, 6*). — ^Detaih^i intorinatlon is given relative to thc^ production 
and exploitation of peanuts, castor bean, sesame, cotton seed, karite (Butyro- 
sperm urn parkii), paini (Ela is giiineensia)^ coconut, olive, and miscellaneous 
idarits in French Afri(‘a, Madagascar, the East Indies, and Indo-Chlna. Men- 
tion is also made of oleaginous plants produced in the Belgian Kongo and of 
the cotton-seed oil industry In tiic United States. 

Oro^^ing alfalfa in western Kansas, C, R. Weeks (Kannas ^ta. Circ. 76 
(1919), pp. 10, figs, 4 ). — This di'sorilM^s cultural metliocls and field practievs em- 
ployed in growing the crop. M(^asurt»s for tiie i>revontion of injury to alfalfa 
from grasshoppers and rodents are also noted. 

Cross-fertilization in alfalfa, L. R. Waldron {Jour. Amrr. Soe. Agnm , It 
(1919), No. 6, pp. 259-266). — Preliminary experiments conducted at the Noith 
Dakota Experiment Station are described which were planntMl to secure data 
on the amount of cross-fertilization occurring between Midirago nativa and 
M. talcata. Flowering records indicated that 7.48 per cent of the Fi progeny 
of M. sativa- parentage were hybrid in <*haracii*r, as conqiared with 42.7 per 
cent from M. falcata. It is thought that the disparity was due principally 
to the comparative scarcity of both flowers and pollen in M. falcata. A slight 
hut rather significant negative correlation was found to exist between tbt^ 
amount of set'd pro<lucod in the parent plants and the extent of cross ixdliuation. 

A factor analysis of barley, 11, G. von Ubisoh (Ztschr, Induktixye Afmtam. 
n. Vercrhyngslehrc, 21 (1919), No. 2, pp. 65--117, figs. 19). — This supplements 
work previously notcnl (E. S. R., 41, i). Glifl), embracing observations on tho 
behavior of additional character in barley crosses, including the brittleness of 
the rachis, length of the haulm, adiierence and nonadherence of the glumes 
to the eiiicarp, color of the glume, and pature of the basal bristles, together 
with notes on the correlation betwmi haulm length and length of grain and 
density of spike. The gametic comtgisition of IG sorts of barley with respect 
to the characters studied is presented in tubular form. 

The author concludes that on the whole, three splitting typc*8 of barley can 
be distinguished as follows: (3) The ordinary type in whi(!h n factor pairs 
give rise to an n-hybrid division, to which belong the row factor Zz splitting 
into 8 two-rowed individuals: 1 six-rowed individual, and the factor pair for 
toothing, OgOJf, which splits in the ratio of 35 tootlied: 1 not toothed indi- 
vidual; (2) the type in which two genes must come together In order that a 
character may be expressed to which belong the factor pairs for brittleness 
HhRr, grain length, IJuVv, in the absence of o, and the hood factor K whldh 
gives rise to hoodedness only in the presence of A * ; and (8>. the type In whidi 
the relationship remains in the ratio of 3:1 evm when a large number of 
factors are iriv^^ilved, indicating the presence of a single dominant fhetor. The 
density of the spike, grain length, and length of haulm were all found to be 
Included in the third type. p 

Marlout b^1«^, with a diseasslon of barley culture iu Oallforuta» 0, W. 

Hen»«y (California Bta. Bui S12 (1919), pp. 57-109, figa. This bulletin 
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<*<uiil>rijseti a description tind comparison with otLmr vari{‘ites of Mariout barley, 
said to possess remarkable drought resistant properties* and to have been 
extensively grown Uie Homans in Egypt, i Cultural methods and held prac- 
tices eniploy(Hl in growing the crop In ('aiifo/nia are also described. Charac- 
ters possessed by Mariout barley wliich are deemed superior to those of com- 
mon barley include greater drought resistance, better results from spring 
planting, more ecomanJeal use of soil moisture, less shattering, earlier ripen- 
ing, better quality of bay, a higher is rcentage of grain by weight, and a 
higher average yield for a period of nine years at University Farm. Mariout 
IS not so well adapted t<» cool mountainous districts, and floes not withstand 
winterdloodlng so well as common barley. It is said to tHiyal the latter in 
malting value. • 

Biennial cropping with barh'y lias Iah:'!! found more prolitable than annual 
(ropping when the annual precipitation is less than 16 in., while annual crop- 
ping is deeiiKHl best with a rainfall of mort‘ than 18 in. The use of the com- 
bined harvester is said to 1)0 limited to regions of low humidity and where rain 
diKJs not occur during the harvest season. The average loss through shattering 
from its use amounted to about 13 bu. per acre. This loss can be eliminated 
by tlie u.se of tht‘ .s<df-birider. It is €*stiniated that under pre-war conditions 
it cost $22 79 to prodtice aial sell an acre of iiarley using the comliined harvester 
s.vstem and $26.13 using tlie .self-binder, while the gross per acre values of the 
average crops produced under the two systems amounted to $26.95 and $33.1.3, 
resjiectlvfdy. The averugi' not saving per u<Te from the use of the self-binder 
was estimated to be $2.84. 

The hulled and hulless bailey of the ancient Egyptians, A. Schulz {Bcr. 
Dent Bot, OeselL, 34 (1016), Xo. 8, pp. 007--619, pi. 1 ). — The author reviews the 
(‘videiice relati\e to tin* nonuuiclatun* of barley among the ancients, and con- 
cludes that the Egyptians bad one or more delinite tenu.s to distinguish the 
naked form from the hiilli^d type. 

Climatic adaptations of the white tepary bean, (J. W Hendky (Jour. Ainer. 
Soc. Apron., 11 (1010), No. 6, pp. 247-252, pi. /b—This paper, a contribution 
from the California Exiu'rliiKad Station, tleals with the relation of the w'hite 
tepary bean (Pfiaficolm aciififolht.H var. latitoUus) to Its climalic environment, 
with particular reference to Its reaction to the e«x)l coast climates of central 
and norlherij California. 

On the basis of ob.smwa lions mad<| at several expoHmeutal centers in the 
State, it is eoiK'lmleil that in the cool ednuites <;f the central and northern 
tbiliforida coast districts tepary beans develop abnormally. The white tepary is 
more prollllt; than varieties of P. vulgaris in the semlarid interior districts, but 
less jiroUflc in the central and northern subUumid coast districts. It is stated 
that the preblossoming, blossoming, and lilV periods are each functions of 
climate, being longer in cool than la w’arai climates, and being either In- 
creased or diminished iis the planting date caust‘s them to occur during cool 
or warm weather. 

Two systems of com breeding, A. N. Hume (^outh Dakota l^ta. Bttl. IH 4 
(1010), pp. 70-87 ). — ^This bulletin di^scrlbes experimental wmrk begun in 1912 
in wddcli observatltms were made 011 the system of corn breeding employed at 
the Illinois Experiment Station (E. S. It., 17, p. 26) whereby the separate rows 
W4*re plauttHl with seed from seitarate moth(^r ears, all the stalks of the even- 
numbered rows detasseltHl, and the seed ears selecte<i from the Ijjghest yielding 
even-numbered rows a.s compared with a system of simple ear-row selection 
without detassellng. ^ 

The average yield for the highest yielding rows in the I IHiiitus system w^as 
bn. per acre and for the )owx*st yielding rtw^s 28.6 bu., with a general 
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average of 40.5 bii. In the seooml syHtein the highest-yielding rows produced 
on the average 52.4 bu. and the lowest 20.5 bin, with a general average of 39.7 
bu. Check rows jdanted with llulk seed of the sit me varlHy as the single-ear 
selections pr<»duced on the average 37.3 bu. 

During 1913, 1914, and 1915 a direct comparison was made between seed 
selected from the highest yielding row%s of the detasseled plat, seed from 
remnants of the highest yielding mother ears seU'Cted from plats with no de- 
tasseled rows, and set‘d from mass selected ears in order to tleterinlne their 
relative yielding abilfty. Average yields were secured annmnling to 40.7, 41.0, 
and 40.9 hu, per acre, respectively, indl<*allng a slight superiority for seed 
from remnants td high yielding ears. A possible “ leveling” (‘ffect of cross-pol- 
lination ife pointed out whi('h it is held may^tend to ol>s(*ure dllTerences in the 
yielding ability of seed from the different sources lndicat(-*d. 

The author concludes that for practical purposes corn bi'Cedlng Is “ a process 
of seeking out the highest yielding * mother ’ ears, usually by planting the same 
in ear rows, and of later planting the remnants of these ears and the progeny 
thereof under such conditions that they will dominate production.” 

Steps for conducting a corn breeding plat along these lines are siiggesU*d for 
South Dakota conditions. 

The relation of certain ear characters to yield in corn, H. H. Biggar 
{Jour. Amer. ^oc. Agron.y 11 {1919). No. 6. pp. ^SO -234). — This paijor, a (‘onlii- 
bution from the Bureau of Plant Industry, U. S. I>c[»artinent of Agricailture, 
reports the results of observations on the relation bctwfHm yield and length 
and w’eight of ear, number of rows of kernels, and shelling percentage In hve 
varieties of corn grown at five difterent points. 

It is stated that there appeared to be no si)edal relation between yield and 
the number of r<Avs and slielling percentage. The length and weight of ears 
showed i>ositive cnrrelations with yield, but they were not consistently large. 
The character of length appeared to be souiewdiat significant for some of the 
varieties. It is c'oncluded that, ” the results would, on the whole, indicate 
that there is no well-marked ba.sis for using <*ar characters to indicate yield 
possibilities.” 

Inheritauce of fasciation In the maize spike, (i. l^o I^riohk (*S'ia.r. Sper. 
Agr. Ital.y {19 IH), No. 9-1 pp. Jfl5-liS0 ). — This comprises a general review^ 
of the w^ork of other Investigators, togetluu* wdtli that done at the agricultural 
experitnent station of Miwlena (Italy), it bibliography of 20 titles is appended. 
See also a previous note (E. S. H., 41, p. 640). 

Cotton culture in Peru, V. Maiuk {hJl Vultivo del Algodon en- el Peru. 
LimOy Peru: Imp., Bol. Cien.y ArU.y e Indm.y 1918y pp. f>.9). — This comprises a 
general account of the industry in Peru. 

Kegulations of the Secretary of Agriculture under the United States 
Warehouse Act of August II, 1916, as amended July 24, 1019. — Re- 
vised regulations for cotton w^arehouses {P. Dept, Agr.y Off. Sec, (lire, 
14s {1919), pp. 4i).— -Revised rules and regulations for cotton warehouses 
(E. S. H., 38, p. 89.5) promulgated September 15, 1919, are presented. The 
amended text of the act is ineludetl. 

Natural cross-pollination in milo, R. E. Karper and A. B. Conner (Jcmr. 
Amer, Soc, Agron., 11 {1919) f No. 6y pp. 257--259)4 — Preliminary observations 
made during 1917 ari<l 1918 at the Texas Experiment Station are held to hi- 
di(‘ 0 te |hat ae average of 6 per cent natural cross-fertilization oecuriH^d in 
white milo maize plants which had been mechanknxUy Introduced Into a plat 
of yellow milo maize. It is .(bought, however, that where a pure strain is 
growm In th^^nity of another field which might contaminate it the amount of 
fTosslng in the outer rows wmulc\ not exceed 3 per cent. 
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Tiie distriliution of dry matter and nitrojten in the potato tuber. — 
Variety, Kin|( Edward, M. I). Iti.ynnk tiiul \\ (I. Jacks8n {Jour. Agr. 
[liJnglantl], V 3, pp. 237-25H, figs, 13 ^. — The itulhors describe investi- 

gations niaile at the ItothanisitHl Kxiierimental Station during 1918 ou the dis- 
tribution of dry matter and nitrogen in different paits of tlio potato tuber, 
suggested l)y studies of tiie best method of sampling potatoes. The data are 
presented in tabular form and fully dlscussetl. The results secured have been 
summarizinJ as follows: 

“Tlie percentage of dr.\ matter in the potato tuber is lT»\vest in the skin and 
increases to the inner corth-al layer, the zone containing the greater part of the 
vascular system, and de< reases towanl the center of the tuhe^ In each zone 
the proportion of dry matter is higher toward the umbilh'nl than the terminal 
<‘nd of the tui)er. Tlie i^erceatage of nitrogen in tlie fresli material tends to 
decrease from the skin to the inner (’<*rti<'al lexer and to increase in the imMlul- 
lary zone. Idius it increasi's from zone to zone in tlie opposite direction to 
the dry matter. Nitrogen tends to increase with dry matter from tlie terminal 
to the iimhilical end. ]Ml(Tosco{u<*aI examination shows tlu' starch grains 
densest in tiie region of tla^ vascular system, and dfM*r(‘a>ing toward the center^ 
and surfa<‘<^ of the tuhm*. A high degree of coi relation is found hetw(‘en the 
siiecltic gravity and iiercentuge di\\ matter of whole tuliers. For purposes of 
sampling the method of taking two radially opposed sectors, or two ilingonally 
opIHised eighths, was far more accurate than the coring method." 

Marketing Nebraska potatof^, .1. <>. U.vnkix (Nchranka Sta. (Urc. 9 (1919), 
pp. 3-32, fip^. J6}. — I'hls compris<‘s a giuieral discussion of tlie subje<*t from the 
stainlpoint of the commercial grower including information on the best time 
and method of marketing the crop, the proper loading of cars, inspection and 
grading, oollc'ctlng and hilling, care in transit, and Fnited States Railway regu- 
lations governing the handling of perishable freight. 

Storage of potatoes, <>. Bi'tlkk (Note Hampshire Sfa. (Jn\ 20 iJ9t9), pp. 
H, figs, 2 ), — Tlie author discu.ssc‘s briefly the etTtK?t of temperature, ai'ration, and 
humidity upon stoiXHl potatoes, and tlie storage of iiotatoi-s in cellars and pits, 
both for s(‘ed ami for doim^stic use. 

Report of the German Potato CAilture Station, 19 18, \on Ki ken- 
BEBCHEK (Ztsrhr. spirit US in (lit s,, J919, ErgHn^h,, pp. G5). — This comprises a de- 
tailed report of the experimental work coaducled by this siaiion with 20 va- 
rieties of potatoes at 87 outlying exivririmentul fields, situated in 15 Provinces. 
Variety tests with early, medium, and late sorts, conducted at Kloster Had- 
merslelien by F. Heine, are also noted. 

Notes on the cultivation of ragi (Elensine coracana) , P. G. Spring and 
.L N. MrtBtJM (Apr. But. Fed. Malay States. 7 (1919), No. 3, pp. U4~J61). — 
The production of the crop in the FcHlerate<l Malay Stales is desorihcHt. 

The after-ripening and germination of rice harvested at diflferent stages 
of development, M. Konuo {Her. Ohara Just. Tmtdir. Forsvir, 1 (1918). No. 3, 
pp. 367-387 ). — The author describes observations on the viability and vigor 
of rice of different degrees of maturity, both immediately after harvest and 
’after storage. The rk^e w’as harvested at intervals in its growth designated as 
the milk, the yellow^ ripe, the fully ripe, and the dead ripe stages. 

Seed harvested in the milk stage and germinated immediately was found 
to be viable but to lack in vigor. Storage for about 15 days after preliminary 
drying or fur a month without drying resulted lu (jiilte satlsfacloar gemination. 
The germination of the yellow* rip<^ grain was also markedly improved aft<*r from 
one to three months’ storage. Fully ripened gn%n germinated quite w*ell imme- 
diately after harvest^ bpt showed greater viability a month Dead ripe 
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grain germinate^l v(»ry readily Immediately after Ijarvewt and wan not materially 
benefited by storagtl Grain stored in a dry condition completeti the ripening 
process much more rapidly than iiliat stored without preliinNary drying, but the 
latter showeil greater viability and vigor. The storage of unripe irrain in the 
panicle was found to be detrimental, in many cases, to nfter-rlpenlng. Dry- 
ing in the sun increased the viability of freshly harvested grain, especially in 
the case of that harvested In the milk and yelhm' rip(‘ stages. Diffused sitn* 
light had no effect upon the viability of fully ripened grain, but exerted a fav- 
orable influence upon immature seed. The greater the degre(' of maturity and 
the further advanced the ripening process and the drying of the grain the more 
rapid and unifoirm was the germination and the greater was the viability and 
vigor of the seed. Many seeds liarvested in' Uie milk stage failed to tlevelop 
tho plumuie, while in set'ds harvested at the other stages of development 
the radicle was often lacking. 

Sorghums for silage and hay, R. L. Sticwart (A"c?c Ifc.rjVo fifa, HnJ, J79 
{1979), pp. 20, 3 ). — The pro<luction of sorghum for forage In New Mexiro 

chlefiy as a drj-land croi>, is described, including reports l\v coufdy agents. 

<|In variety tests with botli grain and sweet sorglunns. yi^^lds of were se- 

cured ranging from 2.8;^ tons per acre f<»r Sudan durra 1<‘ M.(M tons for Japa- 
nese or Honey sweet sorghums, while Die latl<‘r pr<Klu<’ed more than 21 tons p(*r 
acre at the station in 1918. It is state<l tl\at the crop is vaUiabU^ botii ns n silage 
crop and as a s<^*ond or catch crop for llie warmer irrigated \alle.\s of tlie 
State. 

Sugar cane culture in Porto Kico, V\ S. Kaui.l ilnsttlar L'.rpf, iS7o , 

Affr. and iMhor, Porto Rioo, Cirr. 11 {1919), Sjnnn^^h />/., pp, fi}ps\ 71 ). — 

This comprises a rather popular account of tli(‘ culiuial methods and held prac- 
tices employed in growing the crop in the island 

Establishing Kanred wheat in Knii.sas, S, C. Hat.mox i Kansas l^ta. Ptrr. 7-) 
{1979), pp. 76, fiffs. 8). — This comprises an account of the history, eharncteris- 
tics, adaptations, and performaFice of Kanretl winter wlieat developeil by the 
station, together with suggestions to Kansas wheat growers as to hf)W the new 
variety may be best substituted for those sorts now grown in tiie iState, and 
report.s from grow'ers. 

The naked xvheats of the ancient Egyptians, A. Sem^LZ (Rer. Detd. Pot. 
OmeJL, $4 {7076), Ko, 8, pp. 601-607, fips. 3 ). — Briefly reviewing the literature 
dealing with remnants of naked wheat found in Egypt thought to have come 
down from the ancients, tho author concludes that the miinbor of such rem- 
nants Is not large, and that at present the evidence is In.sufficlent to properly 
classify them. 

Important factors in tho cost of producing wheat, A. Ross {Jour. Farm 
Econ., 1 {1919), No. S, pp. 83-88, ftp. 1). — I^abor, land, seed, machinery, and 
other general costs of pnxlucing wheat In Minnesota, as shown in a bulletin 
by Peck, previously noted fE. vS. H., 41, p. 91), ore briefly reviewed. 

The work of the committee on seed stocks, R. A. Oakijcv {Jour. Am^.r. 
Soc. Apron., 71 {1979), No. 6, pp. 221-229).— This paper, a contribution from the 
Bureau of Plant Industry of the V. S. ix^partment of Agriculture, de.scrlbes the* 
activities of the committee api^ointed by the Se<.Tetary of Agriculture to look 
after tlie supply of and demand for seeds during the W'Or. 

Seed Reiwrter (U. 8. Dept. Apr., Need Hptr.. 3 (1919), No. i, pp. /S). -The 
principal featiii'es of this, the final issue of this publication, include informa- 
tion relative to the millet seed outlook ; a summary of vegetable and field seed 
stocks, receipts, sales, export.s/’and imports; estimated seed requirements and 
sources of of corn, beans, small grains, i>eanuts, potatoes, grain sorghums, 
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Hoy beunH, aiid cotton; ixud articles on Some of the Services Rendered 
by P^ield Seerlsinen, by (J. 0. Edler, and on Seed Wheat aftd Seed Oat Situa- 
tion in the Northenp (treat Plains, by <J. W. yarburton. Statistical data are 
als<» presented <»n impoits of clover seeil ; estimated amount of held pea, 
millet, and forage sorghum seed secure<l from different stmrees; movement and 
quality of clover and grass setnl ; imports of forage plant sc^ds permitted 
entry into the United States; timothy, clover, alfalfa, and Kentucky blue grass 
seeil prunes; and exports of <*lo\er and timothy see<l. Information relative to 
stocks of Italian red clover and alfalfa s<*ed, slocks and'prices of Maine seeti 
potatoes, Canadian standards for seed grain, i in p( stations {»f seed wh(‘at and 
seed oats from ("anada, and vegetalde seed crops in California briefly noted. 

• 

HOETICULTURE. 


f Report of the horticulturist ], iL Ruicos {Onam Ktd. Rpt. pp. 

p/. /).- A progrf^s report on cultural <‘X]K'riments with fruits, v*‘g(dables. 
(*<»oonuts, lainanas, and cf»ffee. including notes on plant accpiisitions, swl and 
plant distribution, and the n‘sults of a sur^ey of tlie coconut and copra in- 
dustry in (}uani. 

Among the results noted for the year it was demonstrated that lemons can 
readily he propagattVl from cuttings, tberet»y simplifying the iHTpetuation and 
increase of desirable strains^. Snti.sfactory results wt‘n‘ obtaira^il in the 
plant bouse in grafting young Runale papaya shoots upon >oung jKipa>a plants. 
Alllumgb no held tests have been conducted as yet. this method appears 
promising for the elimination of unnecessary inak' plants from jiapaya orchards. 
Only a few male plants are n(*edt^ for pollinating purpo-t'^, wlu'nais the per- 
centage of males resulting from 0 seedling oreiianl is freipiently large. 

The roselle {Uibisous sabdariffn)^ the caliees of \vhi<*h are valuable for 
making sam^e, jelly, and wine, as well as Albctin gardiu'fti, a small tree native 
of India, the small black fruits of which are useful for making jelly and sauce, 
have been suc?cessful|y grown at the station. The roselle has met with favor 
on the island and is l>eing propagated for distribution. It is pointed out that 
the leaves also of this plant may l>e used for making jelly or for greens, being 
prepared like spinach. The Smootli Cayenne pliieai>ple introiliK-ed i>y the .sta- 
tion ims proved far sur>erior to the native variety, and the area devoted to 
this crop over the Island 1ms been larpely increased. 

In a small fertilizer test, ammonium sulphate gave superior rt'sults in pro- 
moting the growth of pineapple plants. Bone maal was second best. No 
difference was noticeable between sodium nitrate, acid phosphate, or barn- 
yard manure plats, but they were all superior to the check plat, (thicken ma- 
nure more than doubleii the yield of papaya tiws when applied once a month 
at the rate per tree of 6.5 lbs. when wet or 3 lbs. when dry. Manuring im- 
proved the quality of papayas to a marked extent. The itnfeiTilized Mada- 
gascai^ variety yielded nearly twice a.*; much as the unfertillzeil Hawaiian 
variety, but there was only a slight difference in yield between the two va- 
rieties under fertilfzadou. The Madagascar variety was stiperlor in quality, 
with thicker flesh and a smaller seed cavity. In a cooperative fertilizer test 
on ctwonnt treses the two plats receiving ammonium sulpliate and acid phos- 
plmie are <loiug better than any of the others. A plat nnadving clean cultiva- 
tion and a plat I’eceiving lime are making good growth. All t>f*th<* fljrtiUzer 
plats are sur»erior to the check. 

The most noticeable progress In garden work V Ihc station was the develoie 
pient of a superior strain of tomato and work fn the control ih^^iaowdery and 
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downy mildew on muskmelon, cucumber, sijmish, and pumpkin vines. Of tbe 
several sprays tested, only sulphur In freqneni applications seemed to control 
the disease. The plants responded quickly to the treatment and produced ex- 
cellent fruits. 

As a result of the co<‘Ouut survey among the principal grow’^ers some informa- 
tion was secured, and is here presented, relative to the number of nuts re- 
quired to make 100 lbs. of dry copra, average number of nuts per tree, bearing 
age of trees, yield per acre, time requireil to sun-dry copra, shinkage in dry- 
ing copra, pt^rcentage of coconut oil, kinds of nuts making the best copra, 
kinds of nuts on the island, methods of growing seedlings, planting distances, 
and cost of pro^Jiuing copra. 

Elertrocnlture in horticulture, H. IIltis* {JnrJin, S3 {ISIS), 7f(S, pp. 

SS9-^4^f figs, -i; 7i.9, pp, S^7~SS0, figs. In vestiga lions conducted in various 
countries dealing with the foromg of liorticuitural plants hy cleolri(*al slinudus 
are here reviewed. 

Blooming time of Iowa plants, 1918, i*. jM. Kino, (*. J. Kinolano, and M. 
Hemenwat {Trans. Iowa Jlort. Koo., SS iI9JS), pp. 2J6-^2SJ ). — Blooming dates 
are given for a large nuniher of Iowa tr<‘es, shrubs, and perennial plants. 

Vegetable growing, G. Tiiin^'FAUT (ProdvcAion des Ldgvwes. Versaillfs: 
Libr, Lab. et Etab. Ueorges Truffaut [JStH], pp. 260, figs. 120).— -A treatise on 
vegetable growing, prepare<l with s|)e<*ial refertaice to its us<‘ in tbe development 
of army gardens, but also dealing wilh the cull nn* of vegetables in Un‘ home 
garden. 

[Report on tomato and melon brt^edingl, 11. B. Ckiwoiix {Ann. Hpt. Insular 
Expt. Eta.y Dept. Agr. and Labor, Porto lUco, 1918, pp. 96-98). — Notes are given 
on character tran.siiussion in the Fa generation of a eross of cherry tomato upon 
the Livingston Globe variety. No plant occurred with fruit sutTiciently large to 
make it more di^sirable to cultivate than existing varieties, hut many of the 
plants were very promising as to vigor of growdh. proliilcacy, and disease- 
resistance. 

First generation Fi plants of two melon crosses were grown. Th(‘ varieties 
crossed were a locally (‘Ultivated oblong melon of the soft rind type as the 
pistillate parent and tw(» varieties belonging to the hard rind, or winter melon 
type (Hybrid Casaha and Honey I)ew), as stamliiate parents. Tlio plants 
produced from the crosses apiieared very resistant, and no fungicide was used 
upon them at any time. A different typa»of melon was produced by each cross. 
With Casaha as the staniinate parent the hybrid was ]>yroform, grooved, and 
more or leas rough-skinned. With Honey Dew' as the staminate parent the 
hybrid was a smooth-skinned short-oval melon, either only faintly grooved or 
without grooves. The hybrid plants were more precocious and more prolific 
then the local melon, which is always a shy bearer. The breeding work Is to be 
continued. 

Temperature in relation to quality of swee^t com, N. E. Stevens and O. H. 
Higgins (Jour. Agr. Research [(/. »V.], 17 (1919), Ro. 6, pp. 276-284, fig. i).— 
A review of recent literature on the subje(!t, iniduding data on experiments 
conducted in 1918 by the Bureau of Idant Industry, U. S. Department of Agrl* 
culture. A list of cited literature Is given. 

Analytic studies of Gtilden Bantam corn made at Lewiston, Me., during 1918 
showed rapid loss in sugars in stored corn. The rate at which the sugar was 
lost increases ^vith rise of temperature at least up to 20** C. (08^ F,). The rate 
of respiration increases with higher temperatures at least up to 80’ C. These 
results confirm the conclusion^of Appieman and Arthur resulting frqpi similar 
storage s|tud>wrwith Stowell Evergree© corn (E. S. B., 41, p, 046), 
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Observations made In both Maryland and J^Iaine indicaU* that the temperature 
of green corn on the stalk while in the shade is usually nejir that of the air, 
while in the sun it often is above tlrat of the air. The authors made a compara- 
tive study of the daAy temperatures during the corn-picking season iu Mary- 
land and in Maine, the 3918 temperatures at Baltimore. Md., during August 
and at I’ortland, Me., daring Septeiiiher being selected as ]-ej>resentalive for 
tlu‘ picking B(*ason in each State. The corn-picking season (August) in Mary- 
land had a mucii higher average temiierature, 74.0° F., than the corre.spomhiig 
season (S^^pteniher) in Maine, 59.5°, and the authors coiicl^ude that, the original 
quality and the methods of handling being equal, corn handled at the lower 
temperature must lne\ it ably he the suj>eri(»r 

The limit of gerniiiiation in sei^ds of Bcpidiiini sativum, 1 .* Le^aoe {Tniv. 

Vnn\ llvnm’s, l^t -^o, /-g, pp. — In some experiments con- 

ducte<l by the author in 1915 gardtai cress se^jd sliovved considerahle viahilltj" 
even at the age of seven years. The sivd germinated uineh better between 
blotting jiaper, however, than "when gerininated either in (‘urih, or water, 

and it is eoneluded that tin.* limit of viabillly is about reiudied at the above 
age. Storing seed in absolute alc()hol apjieared to stimulate gcTininatum some- 
what as eompared with storing it in ]mper bags in free air. The author was 
of the oi)inion, however, that further tests sliouid be conducted before drawing 
any conclusions as to the stimulating cfl'ect of alcohol. 

Varieties of fruit, I >. i\ Mooiii.xo (Okla, Agr, Col , Ext. J)n\ Ci)(. 107 {J0l0)t 
pp descritdiv(^ variety IBt of orchard and small fruits rinximmended for 

the lamie ondiard in Oklahoma, 

New or noteworthy frnits, U. P. IIeduii'k {Jonr. InternatL Gard. Club, S 
No. H, pp. pi. 1 1 — A contribution fioin the New York State 

ExfK*riin(*nt Station, in wliii h lh(‘ author calls attention to the hardy fruit 
testing vork of the station and dcsenheKS some of the new or noteworthy 
varieties of or<-hard and small traits te-^ted. 

Is thinning fruit profitable? W. II. Alderman (//ooMtr Hort., 1 {19 JU). No. 
6, pp. 1~~I0 ). — A summarized account of thinning exi>eriinents with apples con- 
ducted at the West Virginia Experiment Station for several years Is given. 

Thinning had a marked elfect iipcn tlie size of the fruit. In some cases size 
was increased to sucli an extent that it made thinning prodiahle by increasing 
the amount of marketable slock. Thinning the fruit ;> or 4 in. apart had 
very little efl'ect as compared with chec'k trees. Tlmining the fruit 9 to 10 in. 
ajmrt incT<*astH.i the size of fruit c<»fisi<UTal)l> , hut redm*ed the total crop. 
Geiierully siaaiking, thinning fruit 6 to 7 in. aiiart ga\e the best lesults. 

Improvement of quality through thinning was eontined principally to im- 
provenuail in color, i*xcept that the thinning operation tended to reduce the 
number of defective apples. 

There was a distinct etfect on the young trees iu the shape or form of the 
tnxL This effcH't appears to he due primarily lo the fa<‘t that the crop is 
more evenly^distributed than the unthinned crop, ctjnsequently fewer limbs are 
broken and bent. 

The net returns from thinning over a period of several years have vaided 
from actual loss to KX) per cent gain. Generally speaking, it pa\s to thin when 
the trees are bearing heavily and are not In the most vigorous condition. 

In these ejq>eriments the etTe<'t of thinning was conlined to the current sea- 
soiPs crop. In no case was any effect prodiieeil on the next year’s crop. 

Preparation of barreled apples for market* W. M. Scott, C. ^Ietzel, 
II. W. Samson, and M. Stockton (?/. S. Dept. Fanner.'^* Huh lOSO {1919), 
PP* -fO, figs, ^4 ), — ^Thls describes in detail meSiods employed successfully iii 
160205 °— 21 - 
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representative orchards throughout the country in harvesting, grading and 
xmcking, hauling, ^and loading barreletl apples, including details of packing- 
house arrangement and equipment 

Pear harvesting and storage investigations in the Hogue Biver Valley. — 
Second report, 0. I. Lewis, A. E. Murneek, and C. G. Gate {Oregon Hta* BuL 
162 (1919) y pp, 6-39 j figs, 12 ), — progress report on investigations begun In 
1917 (E, S. It, 39, p. 844), giving some of the more important results obtained 
during the season of 1918. 

A statistical study was made of the Increase in size of Bartlett i>ears in 
the Hogue River Valley during the growing season of 1918. The results, as 
here tabulated and further illustrated by a number of diagrams, show that 
tlie fruit of this variety Increases gradually in size and the volume of fruit 
increases at an accelerated rate throughout the season, Independeid of climatic 
or cultural conditions. Linear enlargement in lransversi‘ dianierer is i)ro- 
portionally faster than the longitudinal enlargement. It is sugg(*ste<l that 
seeds probably have an influence upon the form of pears. No important change 
in the average length and diameter of the stem of fruits was n(»ted. 

A storage tost having proved to be of little value ns an index to prop<'r time 
of picking, a new “pressure test” to measure the maturity of pears at the time 
of picking was given a preliminary trial. This test consisttxl essentially in 
pressing a steel ball half embedded in a block of hard wood against the side 
of the fruit and registering the pressure neceasury to puncture the fruit by a 
spring scale. A distinct correlation appeared to exist between the degree' of 
maturity of p(»ors and resistance to pressure of tissues of the ('ortex and 
epidermal regions. This resistance, and iience condition of maturity, uas 
measure<l at intervals of 3 to 4 days. In the ease of Bartletts, an average 
gradual lowering in resl.stance of half a pound in each 24 hours was riK'onled, 
similar areas of pressure being used througlKuit the season. T4'sts taken C 
hours after picking were found to be more reliable than those taken approxi- 
mately 24 hours later. This is attributed to a change hi ripeness in fruit after 
picking. No correlation was established between transverse diameters of the 
specimens used on the same date and resistanc(» 1o pressure. Pressure tests 
of Bose pears gave similar n‘.sults, though of u less indicative charficter, the 
Bose being a much slower ripening pear with coarse epidermis. 

The season’s storage tests with Bartlett pears showed that size of fruit was 
not a factor in ripening and decay. Pears picked during the middle or latter 
part of the season keep slightly long(»r fti cold storage than those picked (‘arly. 
Early picked fruit Is decidedly inferior in quality to that harve^sted on later 
dates. Relatively high temperature with a high pen-tuilage of humidity pre- 
vented the best ripening of early picked Bartletts. AVitliin the limits of a 
temperature conducive to ripening, no difference in rate of maturing of stored 
Bartletts was noted when a change in terap(?rature of 10 to 15* F. was regis- 
tered, provided the same approximate percentage of humidity was maintained. 
A strikingly good keeping and eating quality was exhibited hf lots picked 
extremely late in the season. It is suggested that this may be due. to tjirdiness 
in maturing of fruit kept latt* on the trees because of the prevailing high 
temperatures during the midseason. 

With reference to the storage of Bose pears, it ap{)cars Unit when they are 
kept beyond the normal limits of the life of this variety consideration should 
be given to an ascendhig gradient of moisture content (*orrelated with a 
descending gladieiit of t<uui>erature of the commonly uswl storages. Of 12 
method.s of storage used, common storage, cnr-temp<»rature storage, and delay 
of 14 days followed by car femperature for 12 to 15 days followe<l by cold 
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HiontRe were found to be the best. A delay of at least two wt^eks seems to be 
essential for Bosej put in cold storage. The higher the hinjiidity, the less time 
would be reiiuired l|efore storage. Both relatively high temperature with low 
humidity and low temperature with high humidity were harmful to the proper 
ripening of Bose. 

Plum pollination, A. H. IlKNORirKsoN (California Sta. BuL 310 (1919), pp. 
figa. .5). — Plum iiollination experiments were conducted with several 
varieties of plums at the University Farm and In the Santa Clara Valley 
during the five seasons 1914-1918. The methods of pollinating are described, 
and the results are presented in tabular form and fully discussed. A list 
is given of literature cited. 

Of the Japanese plums the viirieties Combination. Kelsey^ Satsunia, Bur- 
bank, Wlckson, Sultan, and Abundance were found to be self-sterile; Climax 
was apparently self-fertile. The European varieties Clyman, Tragedy, and 
probably Grand Duke wore self-sterile, while Yellow Egg and Fond, judging 
from one year’s date, api>earecl to bo self-fertile. The French and Sugar 
t>nines are self-fertile, uherejis the Imperial and Robe de Sergeant prunes 
were practically Helf-stcriU‘. No evhhmce of inter-sterility among plums or 
prunes was found. 

With respect to varieties siiilal)le as pollenizers, the early bhManing Japanese 
varieties wore scanty iiollen producers and not effec^tive pollenizers, while the 
later blooming varieties prtKluc^Ml abundantly and are effective i)ol- 

h'nlzers. All of the five European varieties tested seemed to be abundant 
iwllen producers and to cross-poll in ate one another effe<tively. The Sugar, 
Imperial, and French pnuies cro8s-jK>Illnate<l one another effectively. The 
Kobe de Sergmnl iirune crtiss-poUinated readily with Sugar and French, but 
was not test(*d with Imperial. 

Further observations on trees where there was an abundance of bee« flying 
and trees where be(»s were scarce emphasized the desirability of having t)ees 
In the orchard (E. S. K., 38, p. 747). Although no delinite cimclusions are 
thus far drawm, it appears probable that climatic factors are important in the 
setting of plums and prunes, 

The ** yema ” graft of the vine, L. O. Bonnkt < Mo. BuL Dept. Agr. Cnl.^ 8 
(19t9)f No. 9, pp. 503-50H. fign. f >\. — A contribution from the University of Cali- 
fornia, in w’hich the author describes a process of budding or single-eye graft- 
ing that <»riginated in the vineyarij^s in the south of Spain and has since 
b(?en used with greatest succeas in Australia. 

As compared with budding, which is p<‘rformed on herbaceous shoots and 
alKJve ground, the yeraa graft is perfornied on nearly mature wood and below 
grtmnd. A single eye Is used as in budding, but a segment of w’ood is cut 
out with the eye and inserted into the stock. Very high i>ereentages of 
successful grafts have lieen secured with this method, which is best performal 
In the latter part of August and during Septi^raber. 

Grapes and how^ to grow them, J. Lansdei.t^ edited by T. W. Sanoos 
(Ijmdon: W. H. d L. CoUingri^ge^ 1919f S. ed., pp. JI 4 , pis. io, jfigs. 57). — A 
small handbook dealing with the history, culture, management, propagation, 
and insect and fungus enemies of the grapevine In vineries, greenhouses, or 
the open air. 

l>eveloping new’^ grape indnstrles, G. C. Husmann (Cal. Fruit News, 60 
(1919), No. 16SS, pp. 5, 7). — A brief review of some of the vlticultural investi- 
gations of the U. S. Department of Agriculture, with specill refi%ence to 
cultural experiments with the Pannriil currant grape (E. S. R., 38, p. 846) 
and the Ohanez table grape (E. S, R., 39, p. 24^, 
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The results thus far securecl with the Panarlti variety give promise that 
the dried currant industry can be successfully developed In California. It 
is believed that the American-grpwn Oliauez grape, packed^ In i^eqmia semper- 
virena sawdust, should supplant imiK>rtations of this variety from the Alraeria 
district of Spain. 

How about the cherlmoya? W. T^openok {CaL Citrogr., 3 (1918), No, 3, pp. 
102, 110, fig. 1). — Observations made on the cherlmoya (Annona cherimola) In 
Guatemala led the author to conclude that this fniit Is sufRclently hardy to 
be grown profitably ki California. It is suggeste<l that the failure of many 
cherlmoya trees planted in California to fruit be due to an inherent 

difference in the productiveness of seedling eheriraoyas, as certain trees in 
southern California have habitually produce! fruit. I^ck of pollination and 
proper pruniiig are also suggested as limiting factors in fruit production. In 
lieu of definite knoAvledge as to the real cause of scanty fruit production, the 
author advocates the use of budwood from trees known to be productive. 

Keport of the division of chemistry, F. L6pez DomInguez ( J«??. Rpt. 7n- 
sular Expt. iS/a., Dept. Agr. and Labor, Porto Rico, 1918, pp. 103-108). — A con- 
tinuation of previous work (E. 8. K., 80, p. 49). Data are given for three 
different varieties of grapefruit, showing the chemic.nl changes taking j)lnc(‘ 
during the rii^ening process. 

The varieties Marsh Seedless and Duncan did not reach tiu* standard ratio 
of seven of sugar to one of acid in sufficient proportions for exportation, until 
about the middle of November, while the Triumph variety sh(>wed the ratio 
In every instance from the first sample plcketl in September. In all three va- 
rieties the percentage of solids in solution in the Juice Increased as the season 
advanced, and this increase continued gradually even after a ratio of seven wae 
reached. Alriio.st all of the acid was f(»rme<l in the fruit during tlie first stages 
of development, although in some cases acid was elaborated in small proportions 
even after the fruit hjid reached maturity. The acid percentage decreased as 
the fruit developed and inatureel, although not to the same extent In all va- 
rieties. The total sugar C(Uitent increased c*ontinually xintil maturity was 
reached, then remained practically constant. The ratio betwenai invert sugar 
and sucrose remained constant iintil maturity was reiiche<l and then the ratio 
began to Increase. The only suggestive change in the compositJon of juice after 
the fruit \A'as picked was the inversion of the sucrose. 

Sweating the fruit did not introduce apy ai>preclable change in the composi- 
tion of the Juice, except in the case of immature fruits. The most striking 
effect <»f sweating was the acceleration in the inversion of the sucrose, the acid 
content remaining constant. The percentage of Juice In the fruit iucreastMl until 
maturity was reached, and then it remained practically constant. It ranged 
from 32.71 per cent for the Triumph variety to 46.68 per cent for the Marsh 
Seedless variety. The i)ercentage of skin, as w^ell as the thickness of the skin, 
decreased as the fruit mature<I, then remained constant. Very little differ- 
ence between varieties in their content of skin was noted. The ratio of solids 
to acids Increased slightly in one of tlie lots after being picked and remained 
constant in two other lots. 

Manurial experiments with limes (Imp, Dept, Agr, West Indim, Rpt, Agr. 
Dept, Dominica, 1918-19, pp. 2J/-21). — Yield data are given showing results of 
manurial experiments with limes, conducted during the two seasons 1917-18 
and 1918-19. Yield data for the same two seasons are given for pints of spine- 
less and* common limes budded on sour orange stoerks and for common seedling 
limes. A 

No definite e^mclusions are nms far drawn from the manurial experiments. 
They lndicat<^, however, that lime cultivation can be established on coast lands 
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In Dominica within six years, and more than average returns obtained. The 
results of budding experiments show clearly the tenderil*y to early bearing 
which is character iJtic of budded and grafted plants. 

[Cocoa, palm products, and fruits in Gold Coast], W. S. I). Tudhope et al. 
{Govt, Gold Coast, Rpt, Ayr, Dept., 191H, pp. 10, IH, 20, 21, 2J,, 25, 26-28, 

29, SO, 31, 32, 38, 39, 40 . 45. 45, 47, 4^. 50, 5Ji, 55, 57, 58, 60, 61, 62, 63, 64).— 

Notes on the present status of tlio o(K:*oa, palm oil, cola, and ('oconut industries 
in (lOld Coast, ln(‘luding the resnlls of cultural tosts at the various agricultural 
Stations and substations. • 

History and d<*velopiueiit of French walnuts in Oregon, H. E. Dosch 
(K im. Rpt. lid. Ilort, Oreg., 15 ilOH-lH), pp. 121-129, fig. i).— A brief account 
of the development and pivs<uit Status of tlu* Persian walnut Industry in Ore- 
gon, Inchiding cullural and variety notes. 

Methodical nomenclature of olhcial and drug yielding plants based upon 
oillcla] medical codes from various parts of the world, 1^. BarNTZ and M. 
Jalotjx {PlaiUcH (Jffii'inalvs ft Rlantvs a Drogues Mf^dicameiiteuses. Paris: 
Vigot JDvs., 1918, pp. LXVl -^260). — ^Under each plant is given the scientific and 
common name, the poilion of the plant used, and the countries from which it Is 
rejKirted. 

Perfume and aromatic plants, A. UoLirr {PUintes a Parfums et Plantes 
Aromatigues. Paris: 7. P. Raillii^re d 80 ns, 1918, pp. 432, figs. 705).— This Is 
one of the series of volumes comprising the Encycl(>i)C*dic Agricole, edited by 
G. Wery. The present work deals wdth plants yielding perfumes and aromatic 
plants fnan all parts of the world. The various plants are described, and In- 
formation is given r(‘latlv(‘ to varieties, distribution, culture, methods of har- 
vesting, and iis(*s. 

The gladiolus, K. U. Boynton {Jour. Hort. Soc. K. Y., 2 {1919), No. 22, pp. 
5^5— 555),— “Brief not(*s on the botany, history, development, and culture of the 
gladiolus, including a dcscriptlvt* list of the most desirable varieties as tested 
at the New Y(»rk Botanical (iardeii. 

Tulip droppers, A. B. Stout {Jouk Internatl. Gard. Club, 3 {1919), No. S, 
pp. 453 - 472 , figs. ^/).~-T]ie author describes and illustrates the method by 
which a tulip plant fr<^|uently burrows downw’ard in the soil and buries its 
main bulb to a depth <»f several inches, and also describes some fine droppers 
whi(*h were ()bs(U'vt‘d at the New York Botanical Garden. A bibliography 
relating t<» droppers is appende<l. » 

The making of a flower garden, I. D, Benneti' (A>ir Yuri:: Frederivk A. 
Ptokes Co., 1919, pp. } nA-244> 15, figs. 4)- — A popular treatise on flower 

gardening, including several planting plan.s and planting tables. 

Flower growing, «. Roua {Manunli di FloricoUnru. Milan: Vlrico Hoepli, 
1919, 7. ed., rev. and enl, pp. V 1/1^288, figs. 128).— A small manual on 
the culture of ornamentals, including general principles and specific note® 
relative to the culture and uses i>f the more important flowers and ornamental 
follag«» plants. 

FOEESTEY. 

Manual of forestry, A. Romiti {Manunle per U Forestale. Casale Monfer- 
raio, Italy: Maresmlchi Bros., 1917. pp. AV-f 755, figs. 7^).— A small manual pro- 
ptire<l for Italian foresters, containing special information relative to the 
importance and distribution of the tree siiecies in Italy, the pj^ntlng and care 
of forests, cultural oi>eratlons, management systems, yield tables, and a 
monthly working calendar. ^ 

Foresti*y.— I, Silviculture, K Marsden (Ann. Rpt. Bd. Admee India, 
1917-18, pp. statements of progress made in statistical work 
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with Indian fort^t treen (K. S, R., 88, p. 144), cultural studies with tan- 
yielding trees, affor^kttition, an<l the develnpinent of Hilvicultiire systems. Oon- 
elusions based on continuous observations during eight ylars relative to the 
method of working bamboos are given. Hee al.so a previous no^e (E. B, B., 89, 
p. 246). 

Forestry • — II, F4COiioniic forest products, B. S. Pexuson (Ann. Rpt. Bd, 
Bci, Advice India, 1917-18, pp, —Brief statements of progress made in 

work dealing with paper pulp materials, the antiseptic treatment of timber, 
the physical and mechanical properties and seasoning powers of various 
timbers, uses of different woods, un<] destructive distillation for charcoal 
and tar. 

Forest products: Their manufacture anfl use, N. C. Bbown (New York: 
John Wiley d Sons, 1919, pp. XIXA-471. pi 1. /r/ys. This work presents 

the chief commercial features in the production, manufacture, and utilization 
of the most irnpurlant forest products <dher than lumber in the United States. 

The tree hook, I. N. McTee (New York: Frederick A. Stokes Co., 1919, pp. 
Xn+iS]A-23Ji, pis. 15). — Part 1 of this iwpular work deals with the life hiSr 
tory of trees. Part 2 describes the common American si>ecies and acclimated 
foreign species ordinarily met with in garden and forest. Part .8 coidaiiis a 
general account of the forester and his work, with siH'cial reference to the 
occupation of the forester in the Forest Bervi(‘e of the U. S. Department of 
Agriculture. 

Woods called cedar, W. H. Lamb (Amcf\ lAunhcrmnn, Xo. 2296 (1919). pp. 
58-60). — list of 65 species from various <‘oiintries, classed as (*edar, is given. 
The data given iBclude common and scientltlc names, distribution, and brief 
remarks on the tree and its uses. 

The culture and exploitation of oil palms, R. de Wildeman (Mati()re8 
Grasses, 12 (1919), No. 137, pp. 5197-5201). — A brief review of the present 
status of the oil palm industry in various tropical countries, including a 
reference list of cited literature. 

Rubber, Y. Henry (In Mati^res Premises Africaines. Paris: fltnile iMrose, 
1918, voL 1, pp. 1-67, pis. 8. figs. 3). — A survey of the wild and planlatlon rub- 
ber industries in West Africa, in which the author points out umler Mdiat condi- 
tions wild rubber can compete with plantation rubber and gives considerable 
information relative to the present status of the plantation rubber industry In 
the Euro]iean colonies in the west eoasl^of Africa. lie con(!ludes tliat wild 
rubber can compete with plantation rubber only under well organized systems of 
exploitation and management, and that the Hevea rubber tr«*e, under plantation 
conditions, has proved much more remunerative tlum Flint umia rubber. 

Experiment carried out to determine the contraction across the grain 
which takes place in teak (Tectona grandis) , while seasoning, II. B. 1*eah- 
soN (Indian Forester, 45 (1919), No. 9, pp. 462-484, pl D - — Data are given on 
an experiment undertaken to determine the amount of contraction which takes 
place in teak timber when passing from a green to an air-dried state, and also to 
ascertain what effect an increase or decrease of humidity in the air has upon 
the timber after reaching an air-drietl condition. Tlie experiment shows, in 
brief, that even after teak 1ms reacbeil an air-dried state it continues to l)e 
affected by climatic conditions, and generally ri*oulres about eight years to main- 
tain a constant shape. ^ 

The returnee soldier and forest jobs, H. Zon (€<pnad. Forestry Jour., 15 
(1919), No. 10, pp, 399-402, figs. 2). — In this article the author points out that 
the transient life of timber area/ under ordinary exploitation creates transient 
towns and hoij^ss workers. He advocates the organization of our National 
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Forests into siimll units on a .strictly tsnitlimons yield basis, thereby i)rovl(llng 
(•onditionH for jieruianont forest eomimiulties. 

The forest wealtA of Mexico, M. A. pe Quevedo {Boh Boe, Mex, Oeogr, y 
EHiadiH.y 5, Her., 8 (1019), No. 2, pp. 281-298, pis. 4 ). — A siirv(‘y of Mexieo’s 
resources in lumber and other forest pro<lucts, and n pleii for adequate forest 
I)rott*ctlon in the Interest of national development. 

KiKiith annual report of the State forester to the g:overnor for the year 
eiidinj;? Ilecenibcr 31, 1W18, F. A. Ei.Lio'rr {Ann, Rpt. Btate ForcHtrr Oreg., 8 
illilH). pp. 22. fig. 1). — Cddefly a review of lire losses for the season, and fire 
lU'otective work. 

Annuu) reports of the State forester to the State Board of Forest Com- 
missioiu^rs for tlie period ending? November 30, 1017, and November 30, 

1018, F. E. F vi*K {Ann. Hpfs. U ukH. Btate Forester, 1917-18. pp. 31, pis. 5). — 
This report deals primarily with tire i)rotective work during' the 1917 and 1918 
seasons, Including reconinumdations and su^^restions tor iinprovliif; the service. 

A review of tlie net revenues from the ftaxony State forests for the year 
lOlo, Wat'Ieu (Tharand. Foisth Jahrh., 68 {1917), No. 3 . pp. 149—161). — ^The 
usual slatistieal review for the >ear 1915, relative to the yield in luinher and 
minor forest products, re(*eipts, expenditures, and net returns from tlie State 
forests in tlie \arloiis districts uf Saxony. 

Annual report of the forest department for the year ending March 31, 
1018, including report on railway sleeper plantations for the same 
period, (\ K. Lkuat {f nion Bo. .ifrica, Ann. Rpt. Forest Dept.. 1917-18, pp. 

— A rei>ort similar to the above for the administration and management 
of the State iorests in the rni(ai of South Atrhai. 

Annual report of the woods and forest department for the year ended 
December 31, 1017, <\ 1*1 Lane-Poole (.Inn. Rpt. Woods and Forests Dept, 
r d'c.'ift. Aust.], 1917, pp. 24 )‘ — A rop<»rt of the administration and management 
of tile Slate forests in \V(‘sierri Australia for the ,\ear 1917, iuchiding statistical 
data relative to ji<*lds in major and minor forest i»ro(lu<*ts, revenues, expendi- 
tures, etc. 

Jleport of the woods and forests department for tht‘ half year ended 
June 30, 1018, ( \ E. Lank-Foolk {Ann. Rpt. W oods and Forests Dept. [VFe«f. 
Anwtl, 1917, pp. 11). — A re]>ort similar to the uImoc for tlie lialf year eiideil 
June 50, 1918. 

DISEASES'OF PLANTS. 

Plant prophylaxis, A. N ^Iarti.nez [Quinta Aonn. Kstae. Ihrpt. [Ambato, 
Ecuador], Fire. 10 (/P/8), pp. I4).~~AA\is is a general account of measures 
available for protection of plants against nematodes, diseases, and other adverse 
influences, sucdi as wt‘ather. 

The dissemination of parasitic fungi ( Indian Tea Assoc.. Bi i. Dept. Quart, 
dour. No. 4 (1917), pp. 125-135; No. 1 {1918), pp. 15-21). — These two sections 
are made up mainly of a serii^ i)f t*xfracts from an article i>revious]y noted 
tE. a U., 58, p. S4i)). 

Kiists in southern France, (». AKNAtrn {BuL Boc. Path. ^ ig. France, 4 
{1917), No, 2, p. 95). — 111 fungus infested material sent from a point in the 
Maritime Alps, the author found on branches of (Bva europaa attacked by 
l»laek .scale {heeanium oiea) peritheclu of Fagnodiutn mcridionale, also 
known to attack other plants. Brunclu*s of fig {Ficus caricn^ severely at- 
tacked by VcropUistcH I'usci showed numerous ^>er It hecia of Ceratocarpia cuc- 
torum, vvldch was also prest*nt on branches anti leaves of Citms aurantium in 
connection with two other s<‘ale Insects, 
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The forms of Peronospora parasitica, K. (Iaxjmann {Bot, CefitbL^ Bcihefte, 
S5 (1918). 1, Abt.,*^Ko. S, pp, 8U5-^SS, figs. ^6).— This is a coniributloii ta the 
study of the species question in i)arasitic funjri, dealing nlbre particularly with 
P. parasitica^ for which a long list of hosts is given. 

Puccinia petasiti-pulehelUe n. sp., W. Edni {(^enthl. Bakt. 2. Aht., 

48 No. J~-4. pp. 7d~88, figs. 2). — The author describes a new species 

under the name /'. pctasiti-pulchei1a\ a fungus said to be parasitic on several 
plants among the Swiss Alps, 

The genus Syiichytrium, \V. Rytz {Hot. Centht, Beihefic, S4 (J9I7), 2. Abt., 
No. 3, pp. 343-372. pis 3) — This is chiefly a study of 8f. taraxaci with reference 
to related siKX‘ies, as cndobiotwunt {i'hrifHophi yetis endobiotica) , 

Report of the Division of plant pathology and botany, .T. A. Stevknson 
{Anti. Kpt. Insular Kxpt. Sta., Dept. Ayr. and JMbor. Ibodo Bast, 1318, pp. 
130-14^) •— summary report is given of the work carrle<l on by tiie jdant 
pathologist and botanist during the year of the report, the most pressing 
problem under investigation having been tliat of tlie naUtling disease of sugar 
cane. Notes on minor diseases are given basted <m the vvv)rk of 11. C. Hose, former 
assistant of the deparlment. Among the fungus diseases th<' following new 
8ff)eeies are des(*ribe(l : Ccrcospora sechii and JD lmmthosporium sechiieolum on 
chayote {8cehnini cdule), Vcr( ospot a in,\a~sat t r<i on peas, aiul Sclerotiuni 
griseum on sugar cane. 

Some diseases of cultivated plants at Para, Brazil, F. Vinckns (But. Boc. 
Path. Veg. Frame. 5 {PJ18), No. /, pp. 43-33, figs. 3) —The disens(»s h(*re lu-iefly 
noted include a tobacco leaf scorch {VcrcospQra nicotiam^t) ; a rice leaf spot 
(C. or::ya ') a '^iignr eam^ leaf spot ((\ Kopkei) ; a branch disease {Tjisio- 
diplodia theobroiiKe ii. sp. > and a \vit(‘li broom of cacao; a disease of young 
Iruits {(JluiosiKtrium theobromicolum n. sp.) and one {PhylUtsiUia thcobto- 
micohi) in the <Totehes of the limbs of cacao; and a leaf disease of Anacardium 
occidentale {Dendrodochium panvnse n, sp. ) The new sp«‘< i(‘s are briefly 
discussed. 

Work on plant diseases at the Royal Botanic Gardens, Kew 

{dour. Bd. Ayr. \fjOn(l(m\, 2(i {1019), No. 2. pp. 174-178). — The plant disease 
survey recently instituted is said to give a more aceiirate and detaUe<l knowl- 
edge than has ever before been obtained regarding the inci<ienee of i»lant 
diseases in Great Britain. 

Notes arc given regarding flie occurrf^ice and importanee of wheat yellow 
rust {Puccinia glmnarum) , black currant rust {Cronartiuni ribieolu), tomato 
damping off {Phytophthora eritpioyva) . loaf blotch of encumber {VoUato- 
trichuni oUyoehatum) , and onion smut {Vrneystis ccptihr). Investigations are 
reported as relating to some other plant dist'ases. 

Mycology [Mysore, India, 1016-1 7 J, L. C. Comcajan {Rpt. Ayr. Dept. 
Mysftre, 1016-17, pp. 22-24) •—'The work of the mycologlcul section has been 
eonflned mainly to the study of diseases of areca nut, mango (mildew), ci>ffee 
(root rot, leaf disease, and black rot), spike disease of sandal, and smut 
of jola. 

Mildew of lily and a cotyledon disease of maple, G. Arnaud {Bui. Boc. 
Path, Veg. France, 5 {1018), No, l, pp. 58-60 ). — ^The author discusses the pres- 
tmee, on lily, of Phytophthora syrinya' and of Botrytln virtcrea: and on maple 
cotyledons, of Ccrcosporella accrina. 

Pailuire of <.:jeedllng.s, particularly of crucifers, P. Kyiu>Pouix)8 {Centhl. 
Bakt. [etc.), 2. Aht., 43 {1016). No. 6-12, pp. 244-^37, pis. $). — Fungi named as 
found In causal eonnectlon withff’ailures of cruciferous seedlings Include Pirthium 
debarayantmie .'^lorofinia xricrofiorum. «. fuckeliaua, llotrytin cincren, Phoma. 
heiw, Otpidium hrassictr, and Moniliopsis adcrholdii. 
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f Control of cruciferous club root], L. lin/rNER and C. KoitrF {Prakt, BI. 
Pflanzenbau u. Schutz, n, Her., H {J9f6), No, S, pp. 25--2^. — Steiner’s metbod 
for control of club^’oot is discussed. The application is said to be.composeil 
of a mixture, in determinate proportions, of quick lime with inert matter. This 
is sijread over the soil to the depth of 10 cm. (4 in.) 

Keview of cxperinientatioii in the Netherlands looking to the control of 
cereal and grass smuts and stripe disease, H. M. Qttan.tek and J. O. Botjes 
iZtHchr, Pflanzfmkrank., 25 (7015), No. H, pp. J^50~Jf60, fu/a 2) -This includes 
a tabulation arid di.scus.sion of exiyerlmentation on control of grain diseases 
ranging from 1002 to 1014. 

Seed treatment for the prevention of cereal smuts, W. W. M\('kik {Cali- 
fornia Nfa. CitT. 21^ {1010), pp. <V) —Tliis comprises a brief popular account, 
prepanKl in cooperation with the Othce of Oreai Investigation, U. S. Depart- 
ment of Agriculture, c»f the (‘<?real smuts in California, together with dircKJtlons 
for st^ed treatment with both copj>er sulphate and formaldehyde. 

The different susceptibilities of wheat varieties to stinking smut, O. vos 
Kibchnee iZtschr. Pftanzi nkmnk., 25 ilOiil), No. 1, pp. /7 ,vM). -The author 
found that the two Cermun whotit varieties tested gave approximately the 
same somewliat Idgli riei^ree of acidity. This fact points to i\ connection be- 
tween sin‘h acidity and the resistance of these varieties to stinking smut 
(Tilletia Iritiei.) 

The nematode disease of wheat in Virginia, F. D. Fmoajmk (Virginia Stn, 
Bui. 222 (1070), pp. 5-12, flg^. 5). —A descriidion is given of the nematode tli.s- 
ease of wheat due to TyUnchus iriiici, which is said to occur in 113 counties 
in the State. The disease is rejiorted most prevalent and destructive in the 
northern part (d the Valley and Piedmont .stH‘iions, and the iieaviest losses 
scHun to have resnitetl from the practice growing wlieat two or three years 
in sncce.ssion. 

The effect of the j>arasite on the wheat Idade is descTihRl. and it is said 
that the distntse may bo recogniz(*d by the wrinkling ami distortion of the 
loaves of the jourig wheat plants, tin' abnormal apt)earanc(‘ of the heads, and 
i).\ the occurr(‘m*e of hard, l)rown galls in the heads in place (d the grains of 
wheat. Tests were made of varioii.s contnd methods, and It was found that a 
mechanical removal of the galls was sufficient to insure freedom from infection, 
s}n<*e the Mmter and salt brine were as effective us the chemical or tenq>erature 
treatments. Spraying the grain wli^ forma idehyile solution did not prevent 
infection. It is claimed that the disease can be controlled by the use of clean 
set^l and crop rotation. 

A wilting disetise of cucumber, T. Linufors {K. Lundthr, Akad. jffandl. ocA 
TidH/n\, 56 {1011), No. 1-8, pp, 621-6S6, figx, S).-~A study of a wilting disease 
of cucumber is dmTlbcd. The causal organism is said to be VerticiUium 
alhoatmnii 

Onion smut: A disease new to Britain, A, D. Cotton (Jour. Bd. Agr. [Lon- 
don), 26 {1910), No. 2, pp. 168-lH, pk i). — The author gives a history of out- 
breaks of onion smut {(^rorpHis cepiiTw) In Great Britain, with an atvoiuit of 
the disease itself as r(?gar<ls symptoms* the spread and vitality of the spores, 
and control measures, emphasizing prevention. 

Investigatloiis on the mosaic disease of the Irish potato, E. S. Sciutltz. 
D. F01.8OM, F. M. Hildebeandt, and L. A. Hawkins (Jour. Agr, RcHcarclt [V.S.], 
17 (1919), No. 6, pp. 241 -^S, pU. 8 ). — ^The results are given (Pf a cooperative 
Investigation, carried on betwwn the Bureau of Plant Industry, United States 
Department of Agriculture, and the Maine Ejiperlment Station, w’hich throws 
some lights on the means of transmission of the mosaic disea.'>vM>f the ptdato. 
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This (ILst'Use is wuid to be widely disinbuitHl tUnnii;hoiU the United States and 
it has a decidedly detrimental effect on the Irish potato. 

Characteristic symptoms are produced up(»n tin' aerial 'jiarts of the plant, 
especially on the foliage, but these syini)toins may be modilied or obscured by 
differences in environment or variety. It apparently tends to increase the 
sugar content of tlie leaves and to reduce their starch content. 

The dis(‘as(‘ may he transmitted through the use of {liseased tubers, through 
the grafting of healthy scions upon diseased slock, or diseased scions upon 
healthy stock, and by' transferring juice from a diseastxl plant to a healthy 
plant. At least two species of aphids wert^ found capable fif transuiUting the 
potato inosaiv*, whether the aphids were transfeired artih<‘iully or disiiersed 
naturally. 

Hill selection has not [>roved successful for maintaining healtiiy stock when 
practiced in fields having a considerable numbor <»f mosaic ]>lants. Ilogulng 
or eliminating mosaic plants before aphids become abundant is Imln'aK^ in- 
directly as being helpful, and lias btvn actually efiiclcnt for cliecking (lie spread 
of the disease. 

Potato-spraying experiments at Wye College, 1918, K. S. Sai.j^ion and 
n. WoEMALi) {Jour, Hil. Agr. [London^, 2(> A'o. S, pg. 2dff~27S, pin. 2, fig. 

1). — This is a report giving tahuiar details of expia-iments t»» test the ellieacy 
of Burgundy mixture applied two or threi‘ times, j.hd of a iu‘\v mixture con- 
taining copper ill w’hich sodium carlionate was replaced by sodium silicate fi) 
make what is called a sodium silicate Bordeaux mixture. The po\v<jer straw- 
soiiUe and regular liordeaiix mixture wen* also used. 

It was found tiiut the lUirguudy mixture comaining copi>er sulphate and 
sodium carbonate in the rati<» of 1 : 1.1T» may eau.>(‘ in the variety Creat Scot a 
sevc^re scorching of the haulm. The same was true of the sodium silicate mix- 
ture, tliough ordinary Bordeaux mixture prodmed no injury. Tlu* b(*st re- 
sults were obtained on plats spruyt*!! three tinier; witli 1.4 per ccait Bordeaux 
mixture. 

Sweet-potato diseases, L. ]>. IIartkr (T. N. Dept. Agr., Farmern^ Bui. 1050 
{1919), pp. 24, figf<. 15 ). — This is a revlscsl c'dition of h^irmers* liuiletiu 714, 
whicli has been juxwiously noted (E. S. H., 3o, p. 41)1. 

Tomato rot and control measures, S. O. Becnku {Her. Agr., Co/a., y Trah. 
I Cuba], 1 {HUS), No. if pp. SOO-SOJ, figft. 2 ). — Tliis is a report on an investiga- 
tion regarding rots of exported tomato(»A». Hie most important jmrasites tai- 
countered were ClaJo^po) nioi fuU mu, Aliernaria atAitni, and tScpt</ria lyvoper- 
aid, though others are nameit us being jircsent. 

*Tuly treatment for chlorosis In fruit trees, .1. VEKfUEii {Prog. Agr. et Vit. 
{Ed. VEst-Vcntre) , 4^ {1919), No. 27, pp. 9, 10). — This is a discussion of the 
method and possibiiiti(?s of treating chlorotic fruir trees with iron sulphate, 
which is recommended for the latter half of July. 

Silver-leaf in fruit trees {Jour. Bd. Agr. [London], 26 (1919), No. 2, pp. 
162-168, pin. 2). — This is a descriptive account of silver-leaf disease of fruit 
trees, mainly as studied by Brooks (E. S. It., 88, p. 50), and as supposedly due 
in most cases at h^ist to Biereum purpurvum. 

The susceptibility to Gymnosporangium of interspecial members of th© 
pome fruits, G, Hahli {Centhl. Balt, [cfc.j, 2. Abt., 45 {1916), No. 6-12, pp. 
264’~^01 ). — Results are tabula teti, with discussion, of a large numb(*r of tests 
with hyjirids, chimeras, and other intermediate forms <»f iM>macfH)us fruits In 
relation to attack by Gymnosporangium. 

Water core and bitter pit c/r apple, 1). Both {Buh Foe. Path. Veg. France, 
5 {1918), No. Jfffp. 84-40 ‘ — This is chiefly u bibliographical discussion of bitter 
pit and water core of apple. 
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Witchers’ brooms on l^yrus communis, K. LemivK {B^L Soc, Path. Veu. 
PrancCy 5 {1918) y Ncl i, pp, 82, S8 ), — A witch broom on P. ivmmums is de- 
scribed as presuriiablj" due to a funjcus, the classlticntloii ()f which is as jet 
uiidetenuined. 

[Permeability as related to osmotic phenomena in diseased plants], K. 

IlEtrssKft {Vttljschr. Naturf (Jcmll. ZUrichj 62 {1917) ^ No. 8-4^ pp. 50o-~5H9, ftpn. 
♦■J). — Tliis is a studj’ of osmotic properties, at different stages, of plant cells in 
galled or distorted portions of leaves of peach or plum attackwl by IJxoascus 
defontuim. 

Anaheim, or California [vine] disease, A. Pachano {Quinta Norm. Estac. 
Expt. [Ambatoy Evuador], Cirr. {19/S), pp, S). — This is a compact summary 
of known facts and (Opinion rt*gardirig the characters, causative relations, and 
management of the so-called Oalitornia dist*use of grape. 

Grape disease, U. Aveena-SaccA {BoL Apr. [Sao Paulo], 19. Her., No. S 
{19/8), pp. 214-220, ftpx. S). — Two forms of graix^ aiithracnose are attributed, 
respectively, to (rUionpovium anipelophapum an<l (!. plipHalonporw. 

A n<*w method of defense against Oidinm, It. i»e Was Souaxes (Rev. ^Ixoc. 
Rural Vruguiiy, 48 {1919), No. 1, pp. 50-52). — Sulphuric acid in aqueous solu- 
tion is said to be edirarious against Ouliuin ; also against other gnii»e diseases 
and insect enemic^s, 

<3rape diseases in Cuba, S. C, Bhttner {Rew Apr., Com., y Trah. [ru/m], 1 
{/918), No. 8, pp. 40t)-'t09, /ipH. 5). — This n'port mentions among the more Im- 
portant fungi causing gratie diseases in (hiha, Plasmopora %->iNcola, Vnvimila 
necaPjT {Eriapphe iuekeri, Oidinm tuckcH), iJuipnardia bidicelHi, GUxoHporium 
ampeluphapum, (U f (osajpoiv and Ctvdo ritia. 

The banana disease in tropical America, .1. 11. Jotixston {Haeiendo, 12 
(1916) y No. S, pp. 87-89, lipn. S). — ^The author gi^es a further account (E. S. 11., 
.Hi, ]). 847), willi uitcHiigations by himself us well as studies by others, on the 
Panama disease of banana, which Ls said to cause enormous loss in Cuba and 
in other countries ranging from Brazil to the Xlnited States. 

Suseeptible varieties are named. Aiq)arently the Fuswirium causing the 
disea.se is not the same In <‘ase of all tlie varieties attiicked. Further study of 
the various strains is considered us d(‘slrable. 

Control ineu''Ures tried lia\e so far had little or no success. The fungus may 
Ihi spn*ad in \arious ways. Sterilization of implements, ]jlant sanitation, and 
quarantine are liidlcatt‘(l as otfering * tlie only practical control measures at 
present available. 

The banana and its diseases, J. R. Joiinsto.\ (Rev. Apr., Com., y Tmb, 
[Cuba], 1 iI9/S)y No. 8, pp. 4/9-4^^, flp^. 4). — In this account of drawbacks to 
tlie culture of the banana {.ifiisu jxiradiHiaea and M. Haj>ientum) in Cuba, the 
author discusses hrietly the Puuauia diseast^ (nolwl also above) attributed (at 
least in some UK*aiitles and varieties) to Fmarium eubrnse; 7 *oot disease 
{ \/uraHmiuH HtenophylluH) ; iu^art rot (not epidemic); fruit rot {Glaosponuni 
nm^arum and Ihplodta caeaou^ola) , and ladiole rot (causation undetermined). 

A disease of cacao, A. MartIwkz {Quinta Norm, Efttae. Expt. {AmbatOy 
Ecuador], Cite. 6 {1916), pp. 18). — A descriptive discussion is givi*n of the dis- 
ease of cacao atti'ibiili^d to a Phytophthora (/*. cuetonimf). Measures against 
this are at present llmlttHl to prevention, but in conn(><‘tlon therewith Bordeaux 
mixture is recorniuendeii. 

[Borne coconut diseases] G. Brioos {Guam Bta. Rpt. 1918, 5-J)^-“Brief 
notes are given of a root disease of cownuts, the cause of which !s unknown. 
Bit tie leaf or dwarthig was found associute<l withVmfavorable physical conditions 
surrounding the trees. A leaf disease which Is probably due eo PeHtalo:!^ 
palm arum was also fiuind to be present. 
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[Coconut diseases], P. J. Westkb {Philippine Agr, Rev., 11 (1918)^ No. 1, pp. 
^5^47, pi. 1). — Bud rot of coconut, attributed to fungi in^ India, is said to be 
due to bacteria in the Philippines. The dist^ase was first reported in 1907. 
Measures other than prevention are InelTt^ctlve. 

Notes are given regarding the effects of sona* diseases in the Philippines as 
compar€‘d with tlie effects in other regions. 

Black rot disease of tea [India] {Indian Tea Aasoc., M. Dept. Quart. Jour., 
No. S (1917), pp. 80-84). — A disease of tea similar to that occurring in Ceylon 
has been observed in damp situations in |K>rtions of northeast India. The 
fungus, though classed as II ypoehnu.'i thcn\ is said to differ In details from tlie 
Ceylon species. TIa‘ young J<‘aves are blackened. The more tender ones become 
soft and rotten, but are p!*eventod from falling by the thin mycvlial tiirn which 
connects the i(‘af stalk to tlie branch. The fungus Is thought to apia^ar on 
any part above ground, but to do no damage to old sttuns. The extc‘ut of leaf 
attack depends, apparently, upon the weather. The fungus penetrates the leaf 
only from the underside. The prestmee of the line threads can he distingulsheil 
with difficulty liy the unaided eye. Apparently the disease spn*ads \ery nipidly 
in favorable weather (saturated atmosphere and high temperature). 

The mode of oceurrejiee tin spots) of the disease suggests spore dlsjiersal. 
though this has not Ikhmi demonstrated. The fungus was found to Ix^ alive 
on the pruriings two nmiiths after their removal. Bordeaux mixture is rt'<‘om- 
mend<.xl as a spray fur the hushes nft(T pruning away the diseased brandies. 

An outbreak of black rot in Upper Assam, A. C. Tx’nst.\ll {/nduni Tea 
A^soc,, 8ei Dept. Quart. Jour.. No. 8 (1918), pp. 70-7B). — Tlie disease* of ti^a 
noted above is reported to have be(‘ii ob.served in July, 1918, in two or three gar- 
dens in Upper A.''sam. It is distinguished from gray Idight of local o(‘cur- 
rence by the adherence of atYtK:‘1ed leaves and the absence of tin' black dot.s 
characteristic of - gray blight. The black rot organism is said to he wholly 
external. The spread of tlx' fungus apjxiars to have been from bush to bush 
by the processes incident to ordinary work in the garden.s and by the work^ 
men passing from section to section. 

Careful reni<»val of diseased or dead branches and shoots and application of 
lime sulphur ehecktHl the disease, which Is thought to bt* due to flppochnun 
thew or a closely related siiecies. 

Failure of flower bulbs, P. Soraxteb {Ztmhr. Pflanzenkrank., 26 {J916), Ao. 

pp. 26-87, fig. 1 ). — Failure of bulbs of hjmeinth and tulip to sprout in early 
spring, due to di.sease c<aidUions ob.s<*rv(*<l, Is said to be an example of the after 
effects of condilions rather than one of direct eausatloxi by bacteria and fungi, 
which are present in the Iat<‘r stages only The relation of external and Internal 
conditions to the trouble are discusse<l. 

Busts of important Swiss coniferous forest trees, E, Fischer {SchAveiz. 
ZtHchr. Porstw.y 69 (1918), No. 6-7, pp. 113-120). — ^This is an account covering 
some years’ investigation in regard to diseases of fir, larch, and pine in Swiss 
forests. 

Pear rust and Juniperus sablna, E. LEHice {Rul. fioe. Path. Veg. FroAiee, 4 
(1917), No. 2, pp. 96, 97). — It is Stated that near Alencon, In the neighborhooil 
of sabine Juniper {J. sabina) carrying Ggmnosf/oran^iuni mhinm, RwnteUa 
caneeJlata had appeare{l in greater or lesser abundance, the spores being trans- 
ported over considerable distances by insects. 

Diseases Aid enemies of Picea omorica, A. Geschwind (Katurw. Ztgehr. 
Porst u Landw., 16 (1918), No. II-IH, pp. 3«7-,195).— Fungi named as injurious 
include Ber^trichia niyra, iMphoderwivm nutcrospont-m, and Pramete$ pint. 

Needle n^o.sis of pine, F. Vincenk (Pul. Sor. Path. Veg. Pranm, 5 (1918), 
No, 1, pp. S7S1, fign. S).-^A shriveUng of the distal portions of pine needles 
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was invefitigutal, and Pcstalozzm trvncata wan i.solatod from tlie (li.seased por- 
tions. The derived material failed to inoeulate, but this j^iay have lH*eii due, 
it is thought, to lack|Of normal conditions. 

The relation of Poridermliim pini to Cronartium, ('. von Tubeuf {Naturir, 
Ztschr, Forst u. Landw., 15 {1917), No. 7~9, pp. 26H~307, figs. 6').— author, 
reiKirtlng In part on a continuation of studies previously noted (K. S. H., 34, p, 
750), states that he has obtainiKl direct infection of Vinua strohus with C\ 
ribimla. 

Oontinuation of. studies i>reviously notetl indicate only, iiartiai control of P. 
pini by einployinent of its parasite TnhervnUim nuixima. 

A note on the canker on Albizzia spp., A. €. Titnstalu {Indian Tea Ahhov , 
Sd. Dept. Quart. Jour., No. i (1915), pp. IS, U, pi. i).— Much damage is saiil to 
be done to Albizzia spp. by a fungus {PolyporuH sp.) which attacks at wcjiuuls, 
(causing a wood rot and produebig Us white hard brackets ranging in size from 
3 or 4 to C in. across. I>albei*gia, bedng more resistant, is suggested as a re* 
plant in badly infested art'as. 

The parasitism of Ustnlina vulgaris, M. PATouiLLAun iBul. ti<K\ Path. Vcr/. 
France, 4 (1917). No. 2. p. 100). — It is stated that U. rulparia has i)eeii shown 
to attack ilndens at the surface of the ground, covering the trunk f«»r 20 to 30 
cm. (7.8 to 11.8 in.), penetrating to tlie central i>ortions, and killing the trtn? 
by wliat upiKMirs to ht; parasitic activity 

A walnut tree disease, J. CAPrs and .). {Hut. ,<ov. Path. Vcg. 

France, 5 (J9JH), No. /, pp. BJ-JPt). — A disease of walnut trees attributed to 
ArmiUaria mrUea has been taken under further iu\ estigation. 

A disease of walnut, E. Pabavicini {Bvhueiz. Zt.se/ir. Forsitv., 10 (1919), No. 
7-2, pp. 7/>-i7). — This is a brief descriptive ac(*ount of Favnlns ruroptrru^^ 
which i.s said to he comiiaratively rare north of the Al]).s, though widely dis- 
tributed in Eraiice. This fungus is said to gain acwss to the waUuit tn^e h\ 
way of injuries, being frtHiuentJy found in association with other fungi 

Wood infection studies with spores of dry rot, C. Wehmer (Ber. I>vut. 
Hof. QeBell., (1916), Ao. 2, pp. 82—87, 2). — Hi>orcs of MnriiUus sown 

thickly on different kinds of wood gave no indication of germination. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Laws relating to fur-bearing ani^ials, U. A. Lawveu. F. T.. Kabn- 

siiAW, and N. Pearborn (V. 8. Dept. Ayr.. Faranrs" liul. 1079 {1919). pp. Sn.— 
A summary of the laws in the United States, t'aiiada, and Newfoundhmd re- 
lating to trapping, open seasons, propagation, and bounties. 

The bird# of l>€^e<‘h€*o Island, P. K., A. Weimork ( \uk. do (1918) Ao 3 
pp. SS$S40). 

SiEth biennial report of the Kansas Entomological Com mission for the 
years 1917--1S, J. O. MonrxR et al. (Bien. Rpt. Korn. Ent. Vomm.. 6 
(1917-18), pp. 6Y, ligH. 2 ). — ^Thls contains reports of (J. A. Dean (pp. 5-13) and 

J. Hunter (pp. 12-19), Stale entomologists, and J. IL Merrill (pp. 20, 21), 
State apiarist, and papers on Beekf>epiug on the Farm, by d. H. Merrill (pp! 
22-37), and The Life History of the Houeyl»ee, by At. 0. Tanqimry (pp. 37-42). 
The text of the laws, rules, and regulations governing the commission are ap- 
pended. 

Forty-ninth annual report of the entomological society of Ontario, 
1918 (Ann. Rpt. Ent. Boi% Ontario. 49 (IBIS), pp. 126, fign. 222)*— Inefbded in 
this report are the following papers on subiects of et*ononiic imiK>rlai\ce ; 
Aphids— TheJr Human Interest, by A. C. Baker (pp. 284J2) ; Some Insect Prob- 
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lenisin the Prairie Provinres, by N. Criddle (pp. 32-E5) ; The llecovery in Can- 
ada of the Brown-tail IMoth Parasite Cowpsiltira concinnata (Diptera, Tachin- 
idje), by X D. Tothill and L. S. McLaine (pp. 3r>-:i0) ; I*re ^ont T>ay Problems in 
Entomology, by J. J. Davis (pp. 47-50) ; Insects as Agents in the Dissemina- 
tion of Plant Diseases, by 1^. Caeser (pp. G(M50) ; 1'he ('abbage Boot Maggot 
{ChortophiUi brassivo:), by II. C. Huckott (pp. C7-G0) ; Some Chapters of 
the Early History of Entomology, by W. Loeldiead (pp, (IlKSl); The Pear 
Psylla in Ontario, by W. A. Boss (pp. 81-00) ; Control of the Apple Maggot, by 
li. Caeser and W. A, Ross (pp. 00-031; Our Carden Slugs, by G. Maheux 
(‘pp. 93-96) ; and The Entomological Record, 1 018, by A. Gibson <pp. 97-123). 

Report of the division of entomology, E. G. S3.tYTH (.law. Upt, Imtular 
Expt. Dept. Apr. and Labor, Porto Rw >, 1.978, pp. J0P-12P ). — Plant quar- 

antine inspc^ction work and the important insen-t p(‘-;t.s inter(‘eptod are first 
reported upon. The possible transmission of the mottling dLscase of sugar 
cane by Insects is then briefly craisidered. 

The introduction Into the island of the skunk and the toad in order to combat 
the white grubs of sugar cane, damage by which is increasing, Is discus.sed 
and recommended. 

A rei>ort of injury to sugar cane in the vicinity of Carolina on the nor lb 
coast, received during September, 1917, led to the discovery of the oceurreiiec 
of the dull black hard-back boetle (f>pftrinefuft traehpppgus) in unusual num- 
bers. Investigations show that the larvm of this small dyrmstld beetle, which 
Is very common in Porto Rico, feed upon decaying ratoons of sugar cane ami 
other grasses and upon organic matter in the soil, such as nuinure and decay- 
ing green fertilizer, but do not attack heutlhy roots. The adiiHs, howo\er, 
Injure sugar cane by feeding on the roots and urah'rground stems of the young 
cane, in some cases ns many as 20 or 30 adults having been dug from a single 
cane stool. Their f<M?dIng causes much of tlie cane to turn yellow ami in spots 
causes its death. Trapping with lanterns plac{’(l over pans of water and kero- 
sene and night collection of the beetles with lanterns by small boys are ret‘oin- 
mended. It is thought that i>ossibly pol.son bait would prove effective. 

An undetermined red spider or spider niite {Tetrnnyrhv^i sp. ), pale .^ellowish- 
white in color, was discovered during tiie year to attiulc the foliage of sugar 
cane, occurring on both the upper and under sides of the leaves. The only 
previous report of attack of sugar cane by red spidc^rs that has (*ome to the 
author's attention is that by T. exsiccator in Java. Severe outbreak of the. 
yellow cane aphis (Sipha flam) (E. S. R., 38, p. 702) in plats of young seed 
cane at the station at Rio Piedras and u similar ontluoak at Central Forluna 
at the east end of the island are rc»c(>rded, Experlracuits conducted show that no 
benefit is obtained from spraying the aphis with a contact insecticide. Injury 
by adults of the large rhinoceros beetle {Rtrategus qumUiforcatm) to young 
coconut trees on a plantation near Bio Piedras was obsc^rved In April, and 
reference is made to sc'veral other complaints of Injury by this si>ecies to sugar 
cane and coconut. 

Mention is also made of the oecurrence of the horn-fly, injury to cabbage 
by Pemtia momistc and the diamond-back moth, attack of an o range- jassamine 
hedge {Mvrrapa exotica) by the red scale (Chrysomphahts auranUi), an un- 
determined mealybug {PscudocoauH sp.) which Is a new pest of pt'anuts re- 
ducing the fruiting capacity 50 per cent or more, and Eutmynes morio which 
Injures cane. 

Thrips, black ants and other pests of cacao In Grenada, with a note on 
coconut disease, P. W, TJeich iPort of Spain, THfddmt: Oopt., 19JtS, pp. £3. pis. 
£).— *Thtg 1.S ^report by the entomologist, presented to the Government of 
Grenada, and previously noted (E. S. R., 40, p. 856). See also a prevloxi® note 
(E. S. R., 41, p. 59), 
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[Report on economic insects in Hawaii], O. H. SwKzi-rsr {Proc. Jianau, 
Sugar Planters* A««oc., 38 (1918), pp, 153-1G8, 190-202) report discusses 
leaf hoppers; presei^ts dntu on leaf-lK»pi)er ])ar}isitisin ; leaf hopper relation to 
eye spot; the Formosan esff parasite of the ^enus ta»U‘(rasti<‘lnts ; a funj^Ctis 
disease (Eniomophthora sp.) of the leaf hoppi^r; the cane borer; control of 
the Anoinaia beetle; Scolia inamlac, a successful Anomala parasite; other 
Anomahi parasites; a cockroach parasite, Dolirhurus slantoni, obtained from 
Los BuQos ; and a discussion of forei^^n ent(unoloj[];ieal work, 

[Economic insects in the Philippines], A. Hkunajsdez (Philippine Apr. 
Rei\, 12 (1919), No. 2, pp. 87-95, pis. J^, fig. 1). — In the annual report of the 
Bureau of Agriculture reference is nitide to the probable part that the a<lu]ts 
of the palm weevils Rhyvhophorns pasvlia and R. fcrmgtneus may bo t<uind 
to play in the distribution of bud rot. A brief syru^psis is given of tlu^ dilferent 
pests attacking the cf»conut palm, particularly the rhinoceros b(*etle (Orgetrs 
rhtnoeer'os) and the two palm \v<^vils mentioned. There is also an account 
of Avork in the control of tobacco, ubnea, rb*e, and citrus insesns. CVujtrol 
work with the rice bug (Lcptoconza raru'oniis) has shown both the a<lults 
and imnmture stages to be attracttnl for considerable distances by the smell 
of putrid meat, and that a 3 per cent solution of arsenate of soda niix(‘(l with 
the meat will kill all that pariaki^ of it. 

Four of the most injurious corn pests, F. H. Dudt.ev (Bui. [Maine] Dept. 
Agr.f IS (1910), No. 1. pp. 27-30 ). — The insect i»ests here dealt with are tbe 
Eurojtean corn borer, the bollworm, the stalk borer, and tbe salt-niarslj cater- 
pillar. 

Insects injurious to rice [In Guam], G, Briggs {Euam Sta. Ept. 1918, pp. 
3(^38, pis. 2) — Thrt'O in.sects are now important enemies of the rice crop in 
Guam. They appc/ir to ha\e been introdu(N‘d into the island, sinct* the earlier 
reixvrts of tU<‘ station d<» not record injury to the crop. 

The rice bug of India (lA^piocorisa rnrieimns) is by far the most common 
and destnicthe of the three. Intorrnation relative to it based upon studies 
by Maxwell-Lefroy is presented. A leaf folder belonging to tbe stibfainily 
Nyiiiphulnmi of the Pyralidm is a stairce of injury through folding the sides 
of the leav(*s together nml fastening tlnun with a sticky sec'ndion, witldn Mhich 
incloBure it ffH*ds. Its princirail damage seem.s to be in distorting ami pre- 
venting tbe growth of the plant. Tbougii comnaMih found on tbe Avt^.st side 
of the island, its gr<*att'st damage was in ludds loeated near Inarajan on the 

r 

east Kiile, where tlie (Tops wert^ at least two int>mhs later. A stem borer, 
perhaps Nonagria wferens, a reference to which by Shiraki is noted on page 
b5, was a source of Injury tlirougli working its wtiy into the base of tbe sttsus 
near the ground or at the first Joint, It b(»r<>s upward, often eating one side 
of the stem, especially near the joints, causing the stalks to break and fall 
over, giving the apptmranoe of badly hnlged grain. This {x^st Is said t<» have 
been common on newly broken ground, but infrcniuenlly f(»und on <dd ground. 
Observations indicate that stopping Irrigation for a time will aid in k*H>ping 
the pest tuider control. 

Insect enemies [of tobacco in Guam], G. Bbiggs (fJuam. Sta. Rpf. 1918, pp. 
f)' — A gryllid, IJcUvthis assulta. and the boliworin are tla* Insects 
causing the most serious injury to tobaccMi in Guam. The appHcalion of 
arsenate of lead In both and dry forms has been found to hold them in 

ch(K»k, resulting in a much increased average yield. 

Lasioderma seirlcome and the tobacco moth, H. Jenskn fProef.'^a. Por- 
stmland. Tabak [Duteh Bast Indies] Meded. 30 (1917), pp. 29).— A brief nc- 
count of the occurrence of and work with the cigarette beetle and Setoniorpha 
murgalaesiriata. 
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[Coconut Insects in Baipan], G. Bekjgs {Onmi Sfa, Ri)t, JOJS, pp. SS^ 54, pL 
/), — During the course of a trip by O. W. Edwards to the neighboring island of 
Saipan a scale insect was foiuni to be causing nmsiderabiy^ Injury, practically 
every coconut tretis on tlie island having been found to be badly infested. 
Approximately 10 per cent of the trees w€‘re found to hav(‘ already succumbed 
to the pest and general production had ceased. The fruit and foliage of 
bananas, papayas, and breadfruit trees were also found infested, though in 
these cases the ill effects w'ere not apparent to any great (wtiuit. TIk^ scales 
were so closely packenj that they overlapped each othtT, entirely hiding the 
leaves and otlier parts to which they were attaclasl. The sp(^‘ies is thought 
to be AapifHotus df strncior rather than A. orcanica. 

Destructive Insects affecting Ohio shade, and forest trees, J. S. Uoi^SEU 
{Ohio Sta. Bvl. S32 {J9JH), pp. 135-437, figs, -This is a iiiMnual of infor- 

mation dealing with the subject under the headings of factors associated with 
insi-ct control in cities, insect control possible under city coralitions, intensive 
control measures rarely possible under forest or woodlot conditions, ('stahlish- 
ing a municipal tree-treating department, tn^e doctors, quacks, spraying 
iimchinery and aceessorios, spraying materials, bandii»g and banding uuitiudals, 
leaf or foliage destroying insects, scale and other sucking insects, and boring 
insects. A list of references to the literature and a complett^ subject index are 
includtHl. 

The bloodsucking Insects of the Philippines, i\ S. r>\M%s inuiippine 
Jour, 14 (1919), A’o. 2, pp. 109-139 ). — A giaieral disfutssion is followed by 
a list of the bloodsucking insects of the Philiiipinos and a partial bibUogra(>hy. 

Use of toxic gases as a possible means of control of the peach-tree 
borer, TJ. B. Blakeslee {U. S\ Drpt. Agr. Bui. 790 (i9/9), pp i.l. pi /) — Tliis 
is a report of investigations that commenced In IJMo. 

Work with carbon disulphid and ctirbon tetrachlorid show it to be im- 
possible to standardize them as treatments for th(‘ pi'ach-trec^ borer, their great 
volatility at ordinary temperatures remlcring ihein too sensitive* to the varying 
conditions of soil porosity. Sodium c\anid <ai a(<*ount of its solubility was 
too susceptible to tlie effects of variation in soil moi,snirc aial soil tyjie ami 
proved to be injurious to 1 r(H*s. Naphthalene on ac<*ount of its low volatility 
within the seasonal range of soil temperatures was only a jiartlally eiTeetive 
larvlclde for a very short p(‘riod in luNKsumnier. 

“ P-di chlorobenzene has proved quite* effeedhe ovea* a wide range of varying 
conditions imposed by held practice, with a considerable margin of safetj^ for 
trees six years and over In making the application tlie surface crust about 
the collar of the tree is hroke'ti. Kx<‘e.s.sive amounts of gummy exudations at 
the surface are removed, Tlu? lower levtds of ,so|l are disturbed as little 
as possible, ami the r^Hpilred dose is distributed evenly about the trunk In a 
band. 1 to 2 in. in width |as illustrated). Two or three sliovels of earth 
are then placed over the material, and c(»mpacted with the back of the shovel, 
being mounded slightly to cover the surface galleries [as illustrated]. 

“In the latitude of Washington and northern Virginia about September 
30 has been fouiHl to be the most satisfa<*lory time* of arqdication. Bamvl 
in the iTis(*et\s seasonal history, the theoretical time of application in the 
North generally would be about Heptember 1; In the Ozarks, Septemlier 25; 
and In Georgia and the cotton belt, October 10. 

“For 6- to 15 year-old trws of average size, doses of 1 oz. and of 0.75 oz. 
per tre^ have been found elTectlve in destroying the borers without injury 
to the trees. For very large trees of advanced age, a somewhat increased 
dose may be desirable. As an added precaution against injury the base of 
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the tree nhoiild be uneevered 4 to ({ vveoks after ai)pli(‘;Uion, allowed to remain 
oj)en for a fjew days, and r<M‘overed. This pre< autiori is eHpMally ne(*es8ary if 
the applleation has b^en made very late. 

“Tlie use of p-dieldoroluMizeno in this \\u> has IaH*n ffnual to n^dnee the 
Infestation on the averaj^e from (> 77 to 0.41-0.30 larva* per tree, approximately a 
94 per rent eontrol.” 

The rice stem borer, Hchoenobius iiicertellus, SiiiiiAivi, Krem h trans. 
by J. Lan iftul. Kron. /mJorhine, u. srr. 21 iJiUX), ^(^H. hM, pp. pU. 

G; 132, pp. 8H5-954, 11 ; 133, pp. 1033-1104, pU. 6) — This is a mono;,n*aphi(* 

account of the i»yralid motli borer S. invcrtcllUH \htpnnvtifvi j vvhieh is i)ase<l 
upon a review of the literature and studi<*s eondueled in Formosa, \vher<* it 
is tln‘ most lint»ortaitl insect enen\v i»f riei*, tlie aTinual loss of f;rain due to 
“wJiite head" beinjr pla<‘ed at tm Its attJoK results in the forma 

thm of white empty ears or “ epis blan<*s." Tlie pereentsi^^e of slf*ms attacked 
varied fr<tm tM)04 in the prefecture of Seiktm ( l)alt(»-(‘ho ) during: 1910-1912 to 
nmro than 40 In (he pfefi'ctnre of ilokuto in 1911, the nverap* for the island 
dnrin;: the veJd's 191(‘-1912 hi'imx placed at 2.72. WIdle in j^eiieral the injury 
cansiMl hj (his i».\ralid is ^ri*ater tlnin that of other insects attacking nee, the 
hispa, the leina, and the l(*af niller of youru? stalks, its injury is at times sur- 
passed. The anatoinv of Its several stafres, hir>loir.v, and control are dealt with 
at length, tf>fre(her with studies of its natural enemies. 

A comparison by tht* author of si>ocimens from Japan ami I‘'orm*>sa wdth 
the t.vpes of Walker and Zeller in the British Museum lias sliown hipuruitfiv 
to be the female of inrvrtfllus. Tin* sia*cles is of wide distribution, oo- 
currini: in Japan, Formosa, Cdilna, tbe southern part of India, Burma, 0(Khin 
Cldna, Tonkin, Feylon, Annum, Abilayan Peninsula, Siam, Java, Sumatra, and 
the f‘hili[)i>ine Islands. Bice appears to be the onl.v host plant known to 
furnish suhsisteme, <‘\<*ept in Burma, where it has Ixxm n^ported to also at- 
tack wheat, ^jrasses, and vvmls. Breen reports its food plant as unknow'ii in 
Beylon, it apparently causing no injury (here to In extensive investiga- 

tion.s in Formosa of the stems of a number of idher Gramlnese which are re- 
ported upon in tabular form, thi* larva* of (info nimpUx and Noiwgnn 
iufcrcHH were found, but none of K. incrrU The author has found that 

there are from two to tlirc*<^ generations each year in Japan and frmu four to 
six in Formosa. 

Three spevdes of hymen opterous panfsites attack its egg in Formosa, namely, 
TilrhoffiaontHi jnponicum, Veraphron heneficiens, and Tcirastixfnu^ sp., tvv4> of 
which are also almndant in Japan, and stinlies of them are reportefl upon at 
length. The parasites attacking the larvae are S^hirakia OormHH, Amnoaoma 
rhilotm, Stenobracon maculata, Apnntelvs simplici^, Eripteniimorpha »ch(>e~ 
nobii, Eriptcfiius (?) akoensis n. sp., Traihala (?) flavopedes n. sp., Aphio- 
ehwfn tmniHitwa u. sp., etc. Mention is also made of imedators which attack 
the several stages. 

Tables are glvt*n for the separation of the several stage.s of S. ifwr7'iel1ii,^ 
frmn those of twm other borers, namely, C. mnplex and A’, infcf'cin^, C7. simplex 
bores in rice In precisely the same way ns (S?. inxerfellus but does not go so 
far us the base of the stem. The larvte of K. inccriellus disperse irnnHsliately 
upon hatching, whereas 2 or 3 larva? <»f the other two si^^cles may work in 
the? same stem. S. incerteVvs and C. simplex almost always work in the stem, 
the attack of which by the former Is quite regular. A^ infereps does, not al- 
ways work In the stem, which it attacks quite irregularly, but soinetiines at- 
tacks the exterior, 

ie0265"~--20 5 
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Methods of control are considered at length under the headings of resistance 
of varieties of rice, eoUcK'tioii of affected stalks, collection of egg clusters, 
collection of the moths by trap lights, destruction of the stubble by burning, 
plowing the stubble under, submersion of stubble, cutting stubble, and use of in- 
secticides. Of these the author concludes that the treatment of the stubble that 
is found to be the most practical comes lirst, and then the collection of egg 
clusters before the rice heads out. Many of the data an' presented in tabular 
form. 

A list of 39 references to the literature is included. 

An account of this post in India is given by Basil and Dutt in th(‘ work 
pn^viously noted (E. S. K., 32, p. 449). 

Occurrence of malaria and aiiopehline mosquitoes iu northern Cali- 
fornia, W. B. Hekms {Valif. Bd. 11 faith Mo. By]., 75 \o. 7, pp. l-iK 

8). — ^A brief report upon a mosquito survey. 

The Cicadellida^ or leaf hoppers of South Carolina, F. If. Lathkop (Now/// 
Carolina N/rt. Bui, 199 (1919), pp. 119, flyn, 51). — This is a synoi/sis of tin' 
(-icadellida\ better known as the Jassidje, in which the author n'cognlzes 119 
species representing 37 genera as occurring in Souih Carolina. The life zones 
and leaf-ho}>pcr distriinition of the State are brictly considered. 

The flat-headed apple-tree borer, V. E. Bkooks ( / . N. Dffd. dor., Fartuern^ 
But. 1065 (1919), pp. 12, Pits. 12). — A summary of information on this pest, 
based iii>on investigations conducted l>y the author. 

Xylehorus destruens destructive to djati (Ti'ctona graiidis), W. Koepick 
{Trevbia [Dutch East JndiesF 1 (19/9), ^o. 2, pp 6S-72, ffys. //B.— Tlns 
scolytid beetle, eominon and a source of consith'ralih' duniage in old cacao 
plantations, has bemi found to attack healthy y/»ung t(‘ak or djati trec‘s. 

Beginner’s bee book, F. C. Pkli.kit {Phtfadelphia and London: ,1. B. Lippin- 
catt Co., 1919, pp. 179, pi. 1, 17). — A poimlar handbook. 

Javanese chalcid flies, A. A. Gikax^lt {Treuhia [Dutch East Indies], 1 
(1919), No. 2, pp 52-~60). — Among the 16 sf»cch's ben* considered, repn'scntlng 
13 genera, 13 are di'scribed ns new and two genera ar(‘ erecte<1. Epamasornffia 
pallidiccps ii. g. and n. sp. and IJ. .ruhnopar n sp. are r(‘cordcd as liavmg been 
reared from larvfc of Xylocopa carviih'a at Bnitenzorg, .Ia\a, by Koepke ; and 
Philotrppesis j<teac n. sp. is recorded as having i>een reared from fruits of a 
wild fig at Nobo, ^V’utral Java. Xote.s on sc\«‘ral of thes/* sjKr^cies by W, 
Roepke follow. 

foods— HUMAN NUTRITION. 

How shall we be fed? {Comment Mms Alnnmii'r. Fan^: Lihr, Bernard 
(Jrasset, 1919. pp. 104 ). — This monograph, the work <»f ^M. Mignon and various 
collaborators, contains the following chapters: Histori<*aI and Ceogntpldcal 
Survey of the Food Regime of the Human Race, by E. JeaufMdme (pp. 7-24) ; 
Physiology <»f Nutrition, by (1. Lusk (pp. 25-34) ; Foo<] Restrictions and the 
Public Health, by J. Renault (pp. 35-41) ; Food in Time of War According to 
Individual, Professional, and So<4al (kmditions, by M. I^abM* (pp. 42-64) ; 
The Composition and Energy A'aliie of F/jods and the Scientific and Ec^uiomic 
Evolution of Food IToblems During tlie War, by M. Mignon (i)p. 65-103). 

The final chapter gives a brief survey of the contributions of stlenee to the 
problems of nutrition and an excellent summary of the evolution of the 
econoiuic situation with reference to fooxl during the war in Belgium, France, 
Great Britain, Italy, and thi* CnittMi States. The food situation in neutral 
fujcl enemy countries during aiAl at the close of the war Is also discussed briefly, 



% 

mo] 


FOODS HUMAN NUTRITION. 


57 


Contribution to the »tudy of the potato, its food value and utilization in 
bread baking, E. Maueel {ReL\ Ifpff. (t Police Sanit., 40 ( A/K), No. 1, pp. 104 - 
1S2). — ^Tiiis is a general article. 

The constipating qualities of orange juic^e, II. J. (xEUstenberger and W. M. 
('!hami’ 1 on {Amer. Jour. Discufan Child ten, JH {J9J0), .Vo. 2, pp. 88-02 ). — Obser- 
vations on a normal infant of 10 months of age, to ascertain the relative 
cathartic or laxative effect of orange juice and of an wiiuil amount of a 10 per 
cent sugar solution containing 6.5 jhm* cent gUicoHt‘ and 5 5 jan* cent .sucrose, are 
reported which indlcatt‘ tliut the orange juice was less hlxative tlian the sugar 
solution when given in dost's of 1.5 cc. six limes in 24 hours. During the sugar 
sedution jieroHl from 95.71 to 96.55 per ceiit of tiie water output was through 
the kldne,vs, and from 4.U9 to 5 2? jier c(*nt through the intestines, while in the 
case <»f the orange juice from 97.15 to 97.25 per c'ent of the watcu- output was 
thnmgli tht‘ kidneys ami frean 2.85 to 2.74 per cent through thc‘ Intestines. 

“This observation confirms our practical exiierience Unit orange juice in the 
maximum amounts ordinarily used has more of a constipating than a laxative 
edW t, and, thc'rcdoie. should onl> h(‘ used as an antiscorbutic c»r as a diuretic, but 
not as a laxative*, and (‘specially ind for cbihiren v\lio are aln‘ady const ii)atf‘d.“ 

Th(‘ relative corit(*nt (*t aiiti.scorbutic principle in limes and lemons 
iLiUiiit yi.oiidon^, JO 18. 1 1, Ao. 22, pp. 7Jo~7JS ). — This inv ('stigation of the 
r(datlv(‘ antiscorljul ic ta'opcrtu*s of limes and ](‘nu»ns conststs of an exp(‘ri- 
inental in(|ulry 1>.\ H. (5iJck. K. M. Hume, and R. F. Skelton, and an Idstorlcal 
itKjuiry hy A H Smith. 

In the hrst purl data are given with guinea pigs ami inonkc'.vs as (*xp<'riment5il 
animals, indic'uting that the antiscorbutic value <d the* juice of fr(*sh liin€*s 
{('itnt’S ffodiui (ictdu) is onlv about om^fourlh that of fr(*‘'li hmions iC. tiicdica 
Innon i. Ib‘<*serv*Hl lime juice was found ns«‘less for the iu*(‘V(‘niion of .stairvy. 

'The.se results tin* continued by a historical study of liim* juice in connection 
with human scurvy. It is shown that at the pi'riod whe n scurvy was eliminated 
from (lie Eritish navy hy “lime juice” the term was used for tlie juic-e of 
lemons, and that it was not until the se<*ond half of tlie nlneteentli cc*ntury, 
wluai tin* juice of West Indian limes was adopUs] in the navy and mercantile 
marine, that the* dis<^*itse again made its ap|Hainmt*e. 

The nnU.scorbutic value of dry and germinated seeds, II. Cnn ic and 
E, M. Dki.f (litochem. Jovr., IS (lOJO), No. 2, pp. 100-218^ p'pK. 5). — The authors 
have continued FiirstV <»i>servatiohs E. S. K., 27, p. 5671 that the content of 
the antiscorbutic accessory factor in dry jicas and hailils is increas«Ml by germi- 
nation. Seeds v\hich had beim souMkI in water for 24 hours and genninatt'd 
for 48 hours at room tenifwralure were found to have fnun live to six times 
the aiitl5g‘orbutic value of the dr> seeds and to compare favorably with many 
fresh vegetables, A daily ration of JO gm. (dry weight 5 gm. ) was found suffi- 
cient to prevent scurvy in guinea pigs, an amount somewhat greater than that 
reqtiirt‘d in the case of raw^ cabbage, swedes, or fresh orange or lemon juice, but 
less than the reijuirement of raw carrot or beet root. 

The exp(*riments descrllHMl also indicate that the seeds, whether In the dry 
or germinated condition, do not contain a sufficient amount of the growth-pro 
motlng substances to Induce stitisfactory growth In tin* experimental animals In 
the absence of milk from the diet, and that a con.siderable proportion of the 
antiscorbutic power gein*rated In the germinated fic‘eds is dt^troyed by boiling. 

Attention Is caUe<i t(» the experience of Wiltshire (E. S. K., 41# p. §dl) and 
others as to the practical value of germinated seeds in the prevention of human 
scurvy. 

Botulism from canned asparagus, C. Thom, K. B. Edmondsons, and L. T, 
GrLTNBii (Jour. Amcr, Med» 7#t (1019) y No. 12. pp. 007-01 2), ---•An exten- 
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sive study, eouduoted at tli€' Bureau of Oheuiislry, V. S. Depui’tment of Agricul- 
ture, is reported of strain of Bacillus hotuHnus isolated from canned aspara- 
gus whi(‘h caustni four deaths at Boise, Idaho, In January, 1019, The strain, 
Midcli is designated the Boise strain, was found to have an optiiuuin growth tem- 
perature of 37*' C. (08.6° F.) and high heal resistance, the spores surviving 10 
lbs. pressure for 15 minutes or 100° for one lu>ur. In tliese respcH^ts the Boise 
organism resembles one of the strains (No. Ill) hsolated by Dickson (E. S. II,, 
40, p. 176), but differs marke<lly from the organism of van Ermengem and the 
Nevin organism as stu/lied h,\ Shippen (E. S. R., 41, p. 16t)). 

The toxin ]»rodiiet‘d by tlic Bois<‘ organism, ^^hich vari<‘<l in strengtli willi 
changes in cultural conditions, was destroyed heating to 75° oi* by iieating 
for 10 minutes at 73°. Badlli freed from lo^'ii by repealed washing or spores 
free<l from toxin b.\ heat did not protlm-e symptoms of poisoning wiicn fed or 
injected, bnt wero re<‘ovcr<Ml m virulent form from f(‘<'(‘s of fcsl animals. 

All cultures of the Boisf^ organism liad a chara<derist i<- and offiMisixc odor 
which was clearl.^ evident in tlie caniuHl material from which tiie stz-am was 
isolated. It is i)ointed out that the fact that the asparagus was eaten in sjiite 
of the evidence of spoilage contradicts the opinion of Weinzirl (E. S. R„ 40, 
p. 704) that food which is otfensive or putrid is automatically discarded as 
unfit for human consumption. 

The authors conclude that suc<essful canning, so far a.s the danger from 
such strains as the Boise organism is involved, ilejiends not so much on the 
method of W’ork selected as on the rejccti<»n of infetded material at the start 
by using only fresh, sound, (dean fruits and vegetables, and (dimlnating sources 
of contamination in the iit(‘nsils and water employtMl. Decomivisitlon (wour- 
riiig in a can or jar properly padeed, exhausted, and sealed is necessarily 
anaerobic. Wh(‘n physical evidcm*<‘ of such decomiKJsltion is present, the ma- 
terial should be destroyed, not eaten.” 

Baking experiments with .so-called egg substitutes. -The use of so-called 
egg substitutes in sponge cakes (Bui. Karis. Bd. Health, 17 (7.9/9), .Vo, 7, pp. 
7^}, 77). — From experimental work the conclusion is reached thui “a Inu' spmige 
cake, one in which no baking pow'd<T is list'd (*an not he made l>y MihsUluting 
half the number of eggs with < ommercial egg substitutes. In all cases the cakes 
stuck to the pan wdieu done, which is not true (d a good sptinge cuke, and this 
sticking wm due to the sugar in the mixture cooking to the tin.” 

A baking test, undertaken to detennii^e whetlnu- or not the addition to an 
original recipe, exidudlug eggs and substitutes, of more baking powder than 
called for gave favorable results as compared with a cake in wdilch substitutes 
were used, showtnl an increase in volume comparable to that obtained with the 
use of egg substitutes. 

” It would seem that the manufacturers of many of these so-call(*d egg substi- 
tutes are exploiting the name of a highly valuable and hlgh-priwl food to 
further tlie .sale of their prodiK t.” 

Artificial honey, A. Behkk and H. EiiaftiCKE (Chem. Ztff., iS (1010), No. S8- 
S9f pp, 15S-I55 ). — The authors discuss the preparation of artifitdal honey and 
the factors governing its phyHi<‘al proiiertifss. The suggestion is made that to 
distinguish tlie artitlcial product from real honey tht^ addition of some easily 
(ietected substance, such as i>henoli>bthalein or starch, should be required by law. 

Mut^f or Paraguay tea, or 8t. Bartholomew’s tea ( UMel il/o., Tt {10 JO), Ko. 
pp, 02, OSh — A popular Hummary regarding the nature and uses of matA 

Not© ftn the importance of accurate and quantitative measurements In 
experimental work on nutrition and accessory food factors, H. ChiicK and 
E. M. Hume (t/ut/r. Biol Chem., $Q (1019) No. 2, pp. The authors 
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criticize much of the re<*t3nl exi>erinieutal work on ucc€‘H«ory food factors on the 
ground that “ in most of this work one fundamental c^ftisideratlon, namely 
tliat of quantity, haf been to a large extent overlooked in the metliods adopted 
for experiment, and the conclusions drawn have b(‘en untrustworthy to a cor- 
resr>oading degree/’ Attention is called particularly to the conclusions reached 
by Daniels and Mct^urg ( K, S. It., 40, p. 5C5), In a study of the intluence of 
high teniperaUires ami dilute alkalis on the antineurit h* properties of foods, 
as an illustraiion of this point. 

The m*C’essity is jMdnttHl out, In iiuestigaLing the eftect bf heat, drying, or any 
other method of ]>reservatlon, of determining tln^ minimum daily dose of 1 1 ) 
the original untreated material, and (2) the same material alter healing, dry- 
ing, etc., which will protect the saim* experimental animal niuh*r similar 
expi‘rlniental ci)nditions. 

Vitamin requirements of cc^rtain yeasts, F. M. liAcrrMAXN {Jmir. liUA. 
Chcm,. No. 2, p/a 230-257, pi. 1). — A study is reported of the vitamin 

requirements of two strains of yeast, one isolated from commercial Yeast Foam 
and one from tcrmenting canm‘d pears. Earlier exjierirnents witli two other 
strains oi .\easl from Yeast Foam are also noted. 

TIh‘ organisms sludie<l were found to vary in their ms^^ds for traees of organic 
matter other than sugar, although all grew l^etter and fermented more readily 
in a medium containing small amounts of orgtinh* material. The yeast isolated 
from fermenting eanned pears was not able to grow in, or ferment, a solution 
of inorganic sails iilus sugar unless intnxluced in very large amounts. Sub- 
stances ncli m vitamins, espe<'ially water-soluide K. brought about the fer- 
menfutiori (d* ihis ,\eiist even wlien present in very small quantities. This is 
thought to indicate that this i»urtlcular yeast is imahh* to syntht^size its own 
viuindiiN It is suggested that sucii yeasts a< tids might be u^ed to determine 
tile presenct* and amount of certain \ltandns in various substances. 

The action of ultra-violet rays on the accessory food factors, S. S. Zilva 
{Hiovhvm. J(nu\, 13 {1919), No. 2, pp. 111^-171, fiys. Jfi. — Xii investigation is re- 
ported ef tin* effect <»f ultra-violet rays on the ae<essory food factors. Dunon 
juice from whir b the citric and other acids had been removed wms used us a 
source of tlie autiseorbutle factor, uutolyzed yeast of the antineurltic or 
water-soluble 15 factor, ami butter of the fat-soluble A factor. Possible loss 
of potency was studied i>y means of ftxkling exi>erimems with guinea pigs, 
tdgeons, and rats, resjxHdively. 

It was found that exjiosure of treated lemon juice to ultra-violet rays In 
neutral <*ondltion and at a pll of 2.34 for 8 hours did not affect its antlseorbutic 
activity, and a similar exposure of autolyzed yeast juice did not impair its 
antineuritic i>roi>erty. Hutter, however, when exposed to ultra-violet light 
for eight liours became entirely bleacluHl, uniuired a tallow -like od^u*, and wms 
quite unpalatable. FeiMling «‘\i)erimenls demonstrated tliat the fat-soluble 
A hud iKH’ome inactivate<l. 

Attention is culleHl to the observations of many investigators that the 
sterilization of milk by nn^ns of ultra-violet niys imparts a p^M:’uliar taste to 
the milk, and Ibe explanation is offennl that this is due to the alteration in 
butter fat brought about by the exposure. The ina<livation of the fat -soluble 
factor [mints to a furtlier decrease in nutritive value [Kirtlcularly undesirable 
from the point of view of infant f<H>ding. 

Note on xerophthttliiiia in rats, E. 0. Bvulky (Biorhem. Joftr., 13»(i9]f)), 
No, pp. J0S-10(1). — The author traces from the literature on the subject the 
origin and gimwth of the idea that xei*opbthnIiaia is due to the absemv of 
fat-sol ubh? A, and presents evldem»e from unpublisheti exi>eriments of Hopkins 
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and of Totani and from observations of a colony of 500 younj? rats on varying 
eacperlmental diets ^ to indicate that “with avoidance of initial infection, ex- 
perimental animals can be kept almost entirely free frojii this so-cailed defi- 
ciency disease, whether fal-soluhle A be present or absent, and that it is 
dangerous to draw conclusions as to the fat-soluble A content of any diet 
from the appearance of xerophthalmia.” 

The author’s own exjx*rience which IchI to this conclusion was that In 500 
young rats fed on experimental diets five eases only of xerophthalmia occurred, 
two on a di(d in wliitdi fat-soluble A was supplied to a llmittsl extent, one on 
a diet in which it \^as presumably present in suffleient quantity, one on a diet 
from which it was absent, and one on an ample stock diet Two of the animals 
which developeil xerophthalmia were growpig moderately well, one lost in 
weight, and one neither lost nor gained in weight. In each of the experiments, 
which lasted for three or four months, there were at least tdght other animals 
on the respective diets showing no symfdoms at all. 

In the experiments of Hopkins and of Totani, the rats fed upon tlie same 
diets deficient in fat-soluble A de\eloiKHl xerophthalmia in one case and were 
free from it in the other. This dl.screpancy in results Is c‘onsidered to be due 
to infection present iu the former ease and not in the latter. 

The effect of alcohol on the digestion of fibrin and caseinogen by tryp- 
sin, E. S. Ennc {Bioehenu Jour,, J3 Xo. 2, pp. -Mcohot, whon 

present to the extent of 3 jier cent or more, was found to hove a marked 
inhibitory effect on the action of trypsin on fibrin. The <llgestIon of i^aseinogen 
by trypsin, on the other hand, was not aff’erded until the concent ration readied 
10 per cent. This Is tliought to indicate that If trypsin is a singlt‘ <‘nzyin the 
digestion of fibrin and caseinogen is prolmbly carried on liy different Hi<le 
chains, those digesting fibrin being much more readily affK*t<‘<l by alc<»hol than 
the others. 

A study of the fat metabolism infants and young children. -I-TV, 

L. E. Horr, A. Ai. C’ot^ktnry, and H. L. Eat.kh ( la/cr. Jour. /bvroHcs (Uiihlreu, 
n A os*. pp. 2ht-JJ0; (I pp. IH (liUfn, Xo9. ;> pp. 3, 

pp, 107-172).— Four studies are reportid. 

I. Pat m the Htools of hrea.sf-fvd infmUH. — A study is reixirted of the fat 
content of (he .stools of hreust-fet! infants ami (he distribution of the fat as 
soap, free fatty acid, and neutral fat as determiiM*d by the method i>revionsly 
noted (B. S. K., 40, ii. 207). The material examined (‘tinsi.sttsl of 48 colieetfons 
of fec^es from 84 infants varying in ageVrom 10 days to 10 months. 

The fat of tlie stools of normal breast-f(Hl infants average<l 84.5 per c«*nt of 
the dri«Hl weight, and was fre(|uently ns high as 50 per cent. In the best 
stools the soap fat averag^Kl 57.8 and tlH‘ neutral fat 15.0 p('r (xmt of the total 
fat. No constant relation was shown betwwn the percentage f)f fat in the 
mother’s milk and the percentage and distribution of fat iff the stool. With 
a high(T total intake of fat, the total fat and soap fat In the sDxfi were 
somewhat increased. A range of fat ab.Horption from 00,8 to 09.2 per c’ent of 
the intake was found in healthy breast-fetl Infants. 

II, at in the ntools of infants fe4 on. nioJiftcatuMs of coiPs milk, — A study 
was made of the fat in the stools of infants fed on cow's milk or various 
modifications of it, with or without carbohydrate additions. The material 
exarafntKl consisted of 328 st(M>ls of 77 Infants whose ages ranged from 2 to 
18 months. 

The ti>tal fgff averaged 80.2 per cent of the dried weight in normal stools and 
40.7 per cent in cases of sxwere diarrhea. The amount of soup in percentage 
Of total fat was very high in both normal and constipated stools, averaging 
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resiwtlvely 72.8 aiul IXH per while In ea84^s of <lianiiea it fell to as low 

as 8.8 per cent of the total fat. The neutral fat was less than 10 per cent of 
the total fat in norninl inul constipated stool.s, and increnSed in diarrhea to 
about GO per cent of the total fat. The free fatty acids increased from about 
17 per cent of the total fat of noruml and constii>ated stools to over 30 per 
cent in the diarrheal stools. The average fat rett^ntion was 91 ..3 per cent of 
the intake in the cas<' of normal stools and droppetl to 58.4 per cent in severe 
diarrhea. No strikijtg relali<»n was noted between the fat intake and fat 
retention or the pi*rc(‘ntQge or distribution of fat in the stool. 

lit. Fat in the Mtoolfi of children on a rnixed diet. -~^ln a similar stu(t 5 " 
of the percentage and dlstrihuticm of fat in the stools of a number of children 
recehing a mix(‘d diet, tlu^ material examined consisted of 134 collections of 
th(^ feces of G2 childr<‘n from 1 to fo years of age. The tirst part of the report 
deals with tlu^ ol>servalions made on healthy children whose digestion was 
nearly or (piite normal, and the seooml part with ohservation.s on abnormal 
cases, including eases of rickets and of chronic intestinal digestion. 

in Wie noniuil or c<»n<tipatt‘d stools of oldor childnm w*hose diet (‘onsisted 
largely of milk, the fat iHU'ctadage of the dried weight averaged 30.7 and in 
tljos<‘ on a mixed diet 18 and 2(»1, respectixely, Tlie corresponding soap values 
ill percentage of total fat W(‘re G0.9. 4.7 1. and 47 9 per cent, resix^f‘tively. In 
the acid uhnonual stoels of ehildnai on a mi.V(*d diet, the fat percentage of drli^d 
weigiit and (he soai» ix‘r<*<‘n(age of total fat were lower and the values for fatty 
acids Jind for mmtral fat higher (linn in normal stools. The normal children 
on u mixed iliet reiaintHl on the average about 94 I) 1 t eent of the fat intake, re- 
gardless <4' the i\i)e of stool The nxerage a<*iual retention was about 38 gm. 
daily Tla* children with little or no .solid food and a smaller intake sliowed a 
lower actual and a sonaovhat lower perc‘entage retcudion than thosi' on a general 
nilxtHl diet. 

\\ ith rachiti»‘ eliildren th(‘ fat percentage of driisl W(‘ight aveumged 34.7 in 
tilt* alkaline' stools and 2t,G in tla* acid stools. The prois>rtions of soai>, fatty 
aeids, ami m'litral f.at ueua' mu signiticantly eiilTerent from those for normal 
chiklren. 4‘he tictnal retention of fat CHiualled or ex('mh*d that <d’ the normal 
ehildreii, and lh(‘ iK‘rc(>iitage retention was only a little low’er than tiie normal 
avi‘nig<*. 

Tin* stools of children .sufiering from chronic^ intestinal indigestion sho^ved 
a much higher fat p<*reentage of dried w'eight than those of normal children, 
the average for alkaline stcxils being 3G»t and for acid stools 3.7.3 i>er cent. The 
neutral fats were low(‘r and fatty acids higher than normal, lloth actual and 
jiereentage n'tenllon of fat were lower than normal. 

IV. The diifvstion of soiav veritable fain by children on a mixed diet. — A 
study is reported of the digestion of various brands of nut margarln and of 
corn oil by children on ti mixtHl diet. 

The stools of ehildren rtwlvlng a <*onsiderable proiKirtlon of vegetable fat 
did not differ essentially in apiH'aran(*e from those of children n'ceivlng mainly 
milk fat, tihhotigh they were usually somew’hat softer. The fat percentage of 
dried weight of the stools nverageni somewhat lower with nut butter and some- 
what higher with corn oil than with milk fat. The soap iw'rcentage of total 
fat was UHually a little low^er and the neutral fat ti little higher with vegetable 
fat than with milk fat. When vegetable fat formed a (considerable part of the 
total fat Intake, (be iK^nvntage of the fat retained was usually higher than the 
normal average, , 

Individual children observed for considerable periods with changes in the 
kind and amount of fat intake show^xl quite as goo<i digestion of vegetable fat 
as of corresponding amounts of milk fat, with no unfavorable elItH?t on general 
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health and nutrition. No children were kepi long enough on a diet detieient 
In fat-soluble A tOf warrant any conclusions in regard to the effect of such a 
diet upon growth and health. One child kept for five weefis on a diet in which 
95 per cent of the fat was furnished by corn oil ceased to gain in weight, but 
showed no loss. Of six children, 80 to 95 per cent of whose fat intake was 
vegetable fat, two developed styes, and two others eczema, which disappeared 
when the diet was changed to include milk fat. 

“The observations published in this ]aipcr imilcate that corn oil and nut 
butter, the vegetable < fats studUid, are valuable foods for children, are (*xceet1- 
ingly well borne, and are ai)j>arently dlgeste<i and absorbed wltli ease. We feel, 
therefore, warranted in the belief that these articles may safely be introduceil 
into the regular diet of children, and that t) a considerable degree they may 
be substituted for tlie more expensive milk fat, given either as milk or as butter, 
but tht‘y should ru'vor entirely replace milk fat. How much milk fat is nmletl 
to furnish the amount of the fat-soluble vitamin required f<»r normal growth 
and nutrition we have not j^et the data to determine.” 

Human vitality and (efficiency under prolonged restricted diet, F. G. 
Beni:i>tct, W. K. Miles, P. Hotii, and H. M. Smith Itmi, Wash. Pnh. 

280 {1919)y pp. XI-\-70J, pis. 19y figs. Pi).- -This publlcutlou contains the de- 
tailed report of the investigation of the effects of a j^rolongcd n*stri(*ted diet 
which has been previously noted from other sources (E, S. K., 40, p. 2(59). 

Prefacing the details and results of the research, a general history is given 
of the experimental work lending up to tlie present study, togtdluT with brief 
abstracts and (lis<‘ussion of the work of other investigators on melabolism 
with a low intake of food. This is followed l)y an exjdanat iorj of tlte j)uriMJse 
and plan <»t the reseureh, the selection of sul)Je<*ts, and tiie general i)rt»gram <»f 
the research. Tlie methods as a whole are classifleil as follow's : Tlie ('ontrol, 
preparation, sampling, weighing, and analysis of ff>od ; the collection, [ireserva- 
tlon, sampling, and analysis of feces and urine; the grosser physical measure- 
ments such as weight, height, surfaei* area, and body photi>grapbs ; record of 
muscular uitivity: clinical examinations, including blood pressun', blocal ex- 
amination, arid records of pulse rate and body ttunperature ; measurement of 
the gaseous metabolism; (luanUtative measurements of muscular work; and 
measurements of the neiiro muscular processes. 

Several of these measunanents were (Tirried out with <>ss(aititdly new tech- 
nifjue, some of the apparatus and methods being spe<‘irt(‘nn 5 ' designed for this 
research. Tlu‘ mnv apparatus includes a iH>rtablo resiiirulion apparatus, a de- 
scription of which has been previously noted from another source (E. S. H., 40, 
p. 2G9), and a large group-respiration chamber, a detaileHl description of which 
is given. 

The main part of the monograph is devoted to a presentation and discussion 
of the exi>eri mental data. The <lepression in the total metabolism, with ac- 
companying depression in other pliysiologlcal fact(»rs su(*h as blood pressure 
and pulse rate, is considered the most prominent feature of the entire re- 
search. The m(>st obvious cause of this lower metabolism is tliought to be 
the removal of some 175 gm. or more of nitrogen fnun the body, resulting In a 
withdrawal from the tluids bathing tlie ctdls of a large amount of nitrogenous 
material. 

Attention is called to the possibilities of the use of this pr<K*edure in many 
imthologicul conditions where benetlt would arise from the removal of large 
aniountf! of sfirplus nitrogen and fi'om lowering the metabolism pi^rcepdbly. 
The feasibility of dietetic restrictions u.s a food-conservation measure is also 
noted, wUli, however, emphasis uiKin certain factors wddeh might make sutrh 
a promlure unwise !ii the long run. 



10201 


ANIMAI^ PRODUCTION. 


03 


“ We may aay, in summarizing, tlmt protein curtailment is an assured and 
physiologically sound pr<»cediire, and a reduction in calories is possible for a 
long period, but dilflnlte and significant disturbances of blood composition, 
normal sex expression, and neuro-muscmlar efficiency, and the appearance of 
mental and physical unrest are <ieterrent factors in too sweeping generaliza- 
tions as to the minimum calories being synonymous with an optimum level.” 

ANIMAL PRODUCTION. 

On tlie probable terror of Mendellaii class frequencies, S. Wright {Amer. 
Nat., 5t {Wl7)y No. GOO, pp. $73-375 ). — Without ilenying their theoretical foun- 
dation, the author contends that /he methods of computing the i>rol>abIe errors 
of Mendelian fre<iuencies jiroposed hy lh*arl (E. S. U., ."17, p. 432) are too com- 
plex for i)ractlcal use. lie shows tliat the ordinary foriimhi when applie^l to 
the Illustrative data dlHcusscd by Pearl is riearly as satisfactory as Pearl’s 
long method and better than his approximatt* m(dho<l. 

A method for the mathematical determination and measurement of the 
degree of Inbreeding, .1. KhO.KNKi’Kv {'/Asvhr. Landv\ Vermchsiv. Onterr., J9 
{f910), No. $-4 pp. 99 102). - It is pointed out that the symbol in the 

coefficient of inbn‘edlng tonnula suggested by Pearl (E S. K., 30, p. tifi) repre- 
sents by definition the uuinber of ditYerent individuals actually inv<dved in the 
matings of the (a-fl)th ancestral generation, hut that in practice Pearl uses 
it to mean the nuujber of diflcn^nt lndi\iduals which appear in this but in none 
of the n sue(M‘eding generati<ms in the pedigre(\ A literal following of the 
definition in the ca.se of parent anil offspring matings results in lower eradfi- 
cients than those given by Pearl 

The author thinks that there should be a single numerical expressior\ for all 
the inbreeding exIdblttHl by a ptHiigree, ami suggests the following formula for 
ft coefli('icnt of InbriMMling base<l upon all the ancestral generations under con- 
slderatloti : 

_ Hk) ( pn - Jn ) 

Pn 

in which />« is the maximum posBible number of anceeters of an individual in n 
generations and </« the adual numi‘er. 

StH"* also a later paper hy Pearl tK- S. K., tiH. p. 209) giving a method of 
passing from his seiiarate generation coefiielents to a ]>edigree coeffieient. 

On the composition and feeding value of tree-leaf hay, Mvyr {Forstw. 
Centbl., n. ser., J^O {191H), No. 5, pp. JGt-iG5).—Tho proximate composition of 
cured h‘aves of forest tret's is ret»<»rted. 

Oommerclfil fading stuffs, llllH-19, V. 1>. Woods (Maine ^ta. Off. Imp. 
92 (1919), pp This is the annual report on the registrath)!! and offi- 

cial Inspection of feetllng stuffs sobi in Maim*. Analytical results are nt»t given 
hut merely statements for ea< li sample as to whether it confiuuns to guaranty. 

Commercial feeding stuffs, A. J. Patten et ai.. {Miehipan St a. Hut. 285 
(1919), pp. $-91).~-Tho moisture, protein, fat. and fiber coiiteut of 1,rK{0 samples 
of feeding stuffs collecteil during the year ended June 30, are tabulated. 

The prices are adde«l in most <'nses The materials listed Include alfalfa meal, 
barley feed, barley nteul, cull-bean meal, bnwveEs dried grains, buckwheat 
bran, cottonseed meat, <*<ittons(H*d feed, corn-germ meal, corn-gluten fee<!, hominy 
feed, corn-feed meal, c(U‘ii-and-oat feed, distillers’ dried grain, dried beet pulp, 
llnse<*d meal, oatmeal by-produ<*t, pea bnin, iK»anut bran, rye fe^d, wheat bran, 
bran with scre<»nings, middlings, middlings with screenings, shorts with scTeen- 
ings, re<i dog, yeast and vinegar dried grains, tankage, meat scrap, ami various 
proprietary calf meals, hog, stm^k, horse, jamltry, pigt'on, ai\d mixed feeds. 
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Safeguarding feeders of cottonseed products, L. A. Frrz and A. K. Lang- 
worthy (Kansas ^^ia. Circ. 71 (1918), pp. 4 ).— Catlle feeders who use cotton- 
seed cake or cottonseed meal are urged to protect thenist^ves by reweighlng 
shipments as they are received and by having samples analyzed ehenilcally so 
as to claim a rebate in case the product is not up to guaranty. The method of 
computing rebates for deficiency in protein is explained, and the clasws and 
grades of C(dtonseed by-product feeds are defined. 

Animal husbandry, C. W. Edwards ((Juam St a. Rpt. 1918, pp. 7-29, ph. 5 ). — 
Under this Invading are included summaries of the ext)eri mental and coopera- 
ti\e demon^^trations work done on the island with horses, cattle, swine, 
goats, and poultry from Dll to 1917 and progress rejiorls (jf the I91S results. 

The work with INIorgan horses termlnatc'd ly September, 1918, by the trans- 
fer of most of the stud to the naval aiithoritie.s. It is noted that Para as 
soiling grass and Paspalnm dilatatum as pasture ijrovfsl the most satlsfoe- 
tory roughages for these liorst'.s. Alfalfa hay was more eff(‘ctiv(‘ limn Para 
grass in increasing the weiglit of animals in poor condition when oats con- 
stituted tlie grain raticm. Native roughages without grain were not satis- 
factory. In a thrc'e months’ feeding test with 6 horses a mixture (»f copra 
meal and oats (I:!) gave as good re.sulls as an exclusive oat ration. Half 
of the regular oat ration of A horse's was replnceHl by native corn for fi inim- 
her of months without loss of weiglit or other ill effwls. Several nati\e forage 
plants were found to be injurious. 

The imported Morgans of both sexes were very irn'gular brewlers. Sevt'ral 
offspring were secured from matings witli (he small nutivt* ponies. Tiie grades 
when matun' weiglied about 7tHl lbs. They showed marked impronanent in 
size and <on formation over the native parent, while ndaiifing the hardiness 
of the hitler and being able to subsist on nativi* jiasture. The fears of the 
islanders that their small mares would he unable to di^livcr the grad(‘ foals 
proved groundless. 

In c(>nia‘c(ion with (he herd of Ayrshires and Ayrshire grades, particular 
attention has bfHui devoted to the Improvement of pa.sture. A (‘omparison 
or Pai'a grass and nativi^ grass jiastures was concluded in August, 1918. Tho 
6 months’ gain in weight of 4 cow's on I*ara jiasturc varhal from IHJ to 219 
Ihs. The widglits of 4 somewliat heavier cows on native pasture de<‘reased 
during the same ixudod, the greatest individual loss being 180 ibs. It is 
stated that the imjiorted animals, at least for the first few years after their 
introduction, required a fairly hea\y grflln ration in addition to iinprove<l 
green forage, whereas tlie Guam-raised pnre-hreds can he maintaineil on the 
forage alone. 

Tests with swine in 1918 indicated that a mixture of c'Ooked breadfruit 
and grated coionut (3:1) (ould be nsi^l to replace half the grain fed growing 
pigs on Para pasture without seriously impairing the gain.s and with a ma- 
terial reduction in cost. It was also observed that neither growing pigs 
nor mature sows would eat the vines or the fruits of Urn jack bean at any 
stage of development, ^'clvet heon pasture was eaten readily by brood sows 
and sparingly by pigs. An unfinished te.st comparing free range of pasture 
with the tethering mi'thod frequently practiced by the Obarnorro farmer indi- 
cates that the former method of handling swine produce's quicker gains. 

The Berk.shire has proved w(‘II adapted for crossing with native stock. 
A group of 6 first-generation grades on Para pasture supplemented with grain 
gained 7^7 lbs. •per head in 185 days while 5 native pigs fed similarly galneil 
only 37.8 lbs. rxw head in the same period. 

The work with gotits consists chielly of grading up the native st<K‘k, and 
has thus far beim interfered with to a conslderalde extent by disease and 



192ol ■ ANIMAL. PRODtTCmON. C5 

]mraHitlc worms. Milk is almost absent from the native diet, and it i.s held 
that a few goats of good tyi>e kept by each family woi^ld supply this de- 
flcieney. i 

The poultry work In 1918 was confined largely to the development of the 
stathai’s breeding flo<‘ks of Brown Leghorn and Rliode Island Bed crosses. 
The ludchlng p<'rcentage.s were low throughout the season, but the chicks 
were vigcu'ous. Kggs held longer than 10 days before incubation hatcluHl 
very poorly. Bapayas pr<»ved a useful tree in chicken yards. They not only 
furnish shade hut the ripe fruit is eaten with reli.sU by chicks and older fowl 
alike. 

Composition of the beef animal and energy cost of fattening, I*. F. Tiiow- 
UKHKiE, (\ U. Motu.TON, and L. p. Haigii (Missouri Sta. Jfesearch But SO 
{1919), pp. S-~105, pU. plfs, 2S ). — This publicathui belongs in the series (K. 
S, R., 40, p, .^i07 1 reporting the detaile<l experimental results of the station’s 
“use of fo(Ml ” j>r(»jo(*t, aiid <leals with (1) the (‘heini(*al composition of the gain 
of fattening steers and (2) the changes in tin? body form of steers on maln- 
tenanei* and during fatt(*ning. Th(‘ main n‘siilts from the first have been notcnl 
from the preliminary r<‘i)ort of l^IouUon (K. S. R., 41, p. TOO). In addition to 
the re<‘ords of (he three steers (Nos. 18. 121, and 48) listed principally in this 
phase of the investigation, supplementary data from the other four animals of 
the “ regular m.alntenance " group are inchnied. The itidividnal fetnl records of 
this group <liiring i>rolongKl maintenance and the results of the dlge^stiou trials 
of 5 animals are given in lumdi greater <ietall than in Researeh Bullidiu 18 
(M S. U., 88. p r»(10). The mitrients eonsiime<l durirtg the full feeding period 
ftjllowing maintenance by stetu-s 121 and 48 and b.\ two of the sn[>p!einental 
steers, the weights of the ditT<*reiit carcass and offal i)arts of (‘a(‘h of the seven 
animals, and tln^ chemical composition of the organs and the wholesale car(*uss 
cuts of 18, 121, 48. and one of the «)ther sLsws are all completely tabulated. 

To sttnly the change in form a large number of body measnrenn'iits \\ere made 
of the animals at freipient intervals, and the contours of the body at the level of 
the shoulders and at the paiim h were d< lcrmine<l hy means of a hinge<l ** w Iuh'I “ 
with movnblt^ spokes or hy a spe<‘itil chain in whieli aii.v Ihik <‘ould he he]{\ in a 
fixed position n^latlve to adjoining links hy tightening s<'t screws. S»mi^ of the 
more important measurement data were destr(»yed hy fire; the others are 
Lduilated and hrit'fly discusstMl. 

It is estimated that in carrying steer 121 from the thin condition of steer IS 
to tlic tm*diuin fat condition in which It was at slaughter, the lean fle^^h of the 
carcass was irmreasisl .T4 per cent and the removable fatty tissue 2S-I }w*r (‘cnt, 
while the ttdal carcass liuTeastMl Tfi }>er <‘enl. This Inct'cast" is m>t considered 
wmteful, as the fat “ would all have been ei\Wi\ by the lover of gocxl meat.” 
However, the prime sttHT (48) show^ed 122 per cent more fat and only 20 per 
cent more lean than the medium, the carcas.s having increased 47 \M'r cent in 
weight. “The fat In the highly finished animal was too plentiful for the tastes 
of normal individuals,” and the energy use<l to produce it was thus wasted. 

Cost of raising beef rattle in New Hampshire, E, C. Rrrr.xiAN (Xew 
Hampi^hire Bta, fful, 182 {1919), pp, 5-15 ), — For about 11 months Ueglnnlng 
Decemb(*r 1, 1917, reermds were kept of the cost of feeding and caring for a small 
group of Hereford stwr calves that had been shlfjpiHl from Texas, During the 
first half of tiie i>eriod 10 steers were ft'fl an Inferior grade of native or stock 
bay supplemented with cottonswl meal and bran (2:1), and during the rest 
of the time the 7 wddeh were not killed by a lot'omotive were k«pt on ginisture 
without additional concentrates. 

The Initial weight was 848 lbs. per bead and the gain during the winter 
average<l 161 lbs. or about 1 lb. per day. To make this gain the gi'onp eonsumetl 
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about 8.9 tuns of hay am! 2.5 tons of ooiu-eut rates (ineludinj? some middlings). 
The initial cost of the steers was $425 and the interest on the investment was 
reckoned at $19. Tlie hay, for whi<*h there was prncticafly no demand at the 
time, was charged at $0, cottonseed meal at $52, and bran at $49 a Ion. The 
other charges were $l?t.r>2 for middlings, $1.50 for salt, and $30.10 for 86 hours 
labor. At the end of the winter period the steers were valueii at 14 ots. a pound. 
With an individual credit of %$C95 for manure, the protlt ptn* head was found to 
be $8.98. 

The average weighpof lh(‘ 7 stetTs at ll»e i>eginning of the pasture i>erlod was 
547 lb.s. Tile gain u\eraged 2<i3 lbs. per steer, or about 1.2 ll»s. daily. The 
monthly jiasture charge was $1 50 {km- hoad Interest on iint^slment is plac»*ii 
at $17.40, and the cliarge for labor at .$.5 anfi for salt at $2. Tlie steers were 
valued at 15 cts. a pound on October 26, giving a net protlt of $27.04 jhu' head for 
the pasture period. 

A discussion of the economics of beef feeding in New England Is lnc‘luded. 

Winter f<M^dinja: of beef cattle, C. N. AuNErr (Montnna i^ta, Circ. H5 {1919), 
pp 7). — Brief summaries of recent experimental work at tlu‘ station are pre- 
sented as a basis for a series of suggestions for wintering mature beef stock. 

The results se<‘ured in 1916-17 (16t) da>s), previously reporpsl by Joseph 
(E. S. K., 40, p. 472), and of a duplh'ate experiment in 1917-18 (150 days) are 
averaged. On straw alime 24 l)re<Miing animals with an average initial weight 
of 1,229 lbs. lost 191 lbs. per head. The same number of similar weight on 
straw plus 5 lbs. of buy daily lost 95 llis. and tho.*<e on straw jdus 10 lbs. of hay, 
58 lbs. 

In 1918-19 (132 days) 12 animals with initial weights averaging 1,006 lbs. 
on straw alone lost 06 lbs. head; anotlier lot with Initial weights of 1,155 
lb.s. fed straw ami 5 ll>s. of hay lost 12 Ihs. and a third lot originally weighing 
1,146 lbs. jier head and f(‘d straw and 1 II). of cottonseed cake dally lost 10 lbs, 
per heaii. The 1918-19 iiay was of better (piaiity than that of tlie prm»ding 
years. 

Covernment slieep raucli in Idaho, W. C. (’oki-ey {Brf vder's (iaz,, 76* 
{1919), Xq. 2S, pp. 1197, n9H, p'p'i. 2). —The author outlines tlie idans of tlie 
breeding work undertaken by the Bureau of Animal Industry of the Ik S. 
Department of Agriculture on a 28,000 acre tract in Idaho for the purpose of 
developing types of slavti suitalile for present day range ccnditlon.s. Hambou- 
illets ar(‘ lieing crossed with long-wool bri^edH to make a well lialanciMl wool and 
mutton animal, pcissesslng in addition some of tl»e close-hiu'ding instincts of tlie 
Kainbouillet ami yielding liright combing wool of desirable weight. The main 
problem is to produce a fixed type having the characteristics of this cross. 
Experiments with ("orricdale crosses are ukso being carried out. 

The sheep in Egy^pt, <1. DrmjEox* and Moji am aied *Askak { A (/ t \ J < mr » 
7 {1917). pp. l~d, pi. 1). — A continuation of an arti<'lt‘ jirevioiislv noted 
(E. S. It., 35, p. 68). 

Forage crop cxperimc^nts with swine, C. N. Arnett and W. E. Joseph 
{Montana Sta, Bui 128 {1919). pp. 61-^10(1 ftps. 7).— This bulletin is divided 
into two parts. The lirst is n study of the <‘cononiy of dllTerent amounts of 
grain fed to weanling pigs on pa.stiire lUid reports the following experfmentw; 
(1) Comparing one, two, ami tliree per cent barley rations w'ltli 22 pigs on 
alfalfa pasture for J94 days in 1914; (2) a similar cHmiparlson vvltb 29 pigs 
for 170 days ii^ 1915, followed by a finishing pc^rlod on barley, fwd wdieat, and 
tankage until tlu^ average body weight in each lot w'as 2(K) lbs.; (3) com- 
paring no grain, self-fed barley, and one, two, and three per c-ent barley rations 
with 42 pigs on red clover pasture for 90 days in 1916, followed by a 30 day 
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transition period on pasture with full feed of barley and a finishing period in 
dry lot on barley and tardiage (25:2) ; (4) a similar eompArison with 43 pigs 
in 1917 when the pa'kture season was 310 days ami the transitional period 20 
days; and (5) a comparison betwi^^m a one jier cent barley ration and a ration 
of 1 lb. per head jier day made with IS pigs on red closer pasturc*^ for 90 days 
in 1018 followed hy a transitional period of 20 days and a finishing period. 

The 8e<‘ond part reports the tVdfowing comparisons of forage croyis for wean- 
ling pigs when suppbanented with a 2 per cent barley ration : (1 ) Betw‘(H?n rape 
pasture, harbw pasture, rafie and oats pastun*, and oats pasture, made in 3915 
willi 28 pigs, and (2) betwi^en red clover pasture, sweet clover past lint, and rai>o 
t»aHture made in 1917 with jiigs. It also pres(*nts the results of a test in 
1918 of jiiiAcd blue grass and w birt* clo\er jiastiire in 1918 wla n 1 lb of barley 
was fed T»ig l^U' da.\. 

It is coneluded that alfalfa pastnr»‘ wa^ botl^u' (ban rod clo\er for ,vout»g 
pigs, and that rajM^ was the only otjo of the nninml crops test^'d wbi<‘}j proved 
satisfactor.N . A mic' tu'r (ctil barle.\ ration wilh tankage as part of the finishing 
ration ga\(‘ tlw most e< onomieal results under the sNsteni of management 
adofited. The ]»relinnnarv tosts in toeding 1 lb of barley j>er head daily gave 
fav<»rahle results. It is pointed out that Ibis simjile and convenient method 
supjilies liberal amounts of gram while the )»ig is small. 

Tabular summaries of some of the <lata laiblislasl are given i>elovv in the 
following abstra<t. 

The use of forage <Tops in pork prod[uetion» < '. N. Aknf.tt and W. K. 
.losKeii ( i/o)durm 87o (’/rc. 8.1 t/.of.oi, ;>p. (k)-8'4, /lox. 5) - This imblii’ulion is 
mostly a summary of the expeniuental results reported in Kulletiii 218. The 
following tabh* presents tla' author's averages of the tw’o alfalfa experiments 
(omitting the finishing p^Tiod of the seeond) and of the 1916 and 1917 re<l 
clover ex|»eriments : 

KcsuJtA of fcrdinfj different anumnt'< uf hailey to \e( nnUnn on alfalfa and 

red clover jmsturcH, 
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Barley was charged at 3 ets. and tankage at 2,75 cts. per pound. The pas- 
ture charge per acre was put equal U> half the hay crop at ?15 a ton. The 
charge for the 1016 <dover was $25, ami for the alfalfa and the 1917 red 
clover $20. Tlie initial cost of pigs w^as put at 20 cts. a p<miu>, and cts. 
was taken as the value per pcniud at the tnid tif the pasture season, and 14 cts 
the value when finished for market. 
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The average results of the two rape exrK'rinients and the results from the 
1015 experiments with barley, oats, and mixed rape und^oats are summarizt^d 
thus ; 

Comparisons of pastures for weanling pigs rcccivini, a two per cent harleg' 
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Prolits and returns are here based entirely <*n the increase in weight of the 
pigs, the increase being vuIihhI at 13 cts. a pound. Exc(^)t for th<‘ ditTcrenee 
in computing profits, the data in this table are comparable with those of the 
alfalfa lots receiving a 2 per cent supplemental ration presented in the first 
table. 

Swine husbandry (Penn, Dept. Agr, BuL 307 pp, o-i/O, pis, 10, figs, 

,0).— This is a new edition of Bulletin 180 (E. JS, H., 24, j). ISO), revised by 
J. M. Rosenberger. The section on markets is oinlrf(‘d, nnd thos<‘ on housing 
and hog cholera are extensively ino<litied. Briel paragiMphs (»n sfdf feeders 
and garbage feeding are addni to the otherwise unchanged summary of feed- 
ing experiments. The illustrations an* mostly new. 

Observations on brachydactylism in the fowl, (' 11. Danfokth {Ahs. in 
Anat. Per,, 14 (1918), No. /, pp, 3S, SJf}. — Tlie author has studied the anatomy, 
development, and inlicritauce of shortened toes in the <lomeslJf‘ fowl. 

The shortening, which is found to he of common occurrence, alTects chiefly 
the fourth toe and i.s closely associatcnl in occurrence and Itereditary trans- 
mission with booting. The extent of shortening ranges from a coiulitlon In 
which all five phalanges are present but with a total length slightly less than 
normal to one in wliich the toe is great Ijfc shorten e<l aud the number of phalanges 
is reduced to two. Brachydactylism is noticeable in ernbiTonic stages when 
the cartilaginous phalanges are still rudimentary and before the lirst feather 
germs apiiear on the tarsi. Its hereditary behavior is irregular. 

€on<‘craing the summer plumage of the drake, II. D. Goodalk (Abs, in 
Anat. Per,, {1918), No. U pp. 92, 93 ). — The author reports that when cas- 
trated drakes of breeds like the Gray Cali, Mallard, and Itouen molt in June 
they do not change to the ordinary summer ( femal(*-llke) plumage. With 
normal drakes it is found that the change of jilumago can be lnltiate<l by pluck- 
ing tlie featliers at the height of the breeding season In March, but not earlier 
In the year. “The summer plumage develops coincldently with the period of 
greatest activity of tlie testes, while the breeding plumage, so-calbni, develops 
during the quiescent i)eriod,” 

Appliances and methods for pedigree poultry breeding at the Maine 
Btatlon, J. Gowen {\lain^ 8ta. Bui 280 {1919), pp. 65--88, figs. iJ).— This 
publication contains (1) an explanation substantially as In Bulletin 159 
(E, S. R., 20, p. 473) of the use of the mating, mother mating** index, and 
** OWck-adult-mating ** index record sheets In the loose-lea# system of record 
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keeping employed in the station'^ poultry breeding experiments, (2) deserip- 
tions of three supiJ^emeiitary sheets, two of wiilch were noted in lUilletirt Ifil 
(K. S. Jh, 21, p. 273), the permanent record of an individual hen’s egg produc*- 
tioii, the weekly house egg re(-*ord and the incubator record, (3) the aoeount.s 
of the egg distributing an<l tuniing tahk* and tlie pe<ilgreo incubator basket as 
orIgitialJy given in Bulletin 1(55, and (4> a new section on banding chicks. 

Back yard i>oaltry keeping, J. (\ Guaham (Mass, tstatc Dept. Agr. Clrv. J 
(1918), pp. pis. 2, figs. 6 ). — This Is a manual on the housing, fetsiliig, 

manageinent, and hygiene of small poultry flwks in towns and suburi)an 
coranmnitif^s. 

The use of incubators in poultry breeding in Egypt, G. C. Dv^dgeon and 
Moiiamaiei) Kamll (.lj7r. ./oar. Dgypt, 8 (/9/8), pp. pis. 8). — Some of the 
jetibuisly guarded trade H<^crets of llie professional ojxu'ators of egg ovens in 
Egypt are reporte<l. Diagrams and jdiotograplis of the Interior of tlie luiUd* 
ings ar(‘ ineluded. An oven consists of an upper and a lower chamber, each 
large enough for a man to move about in freely, coniieeted i)y a central 
opening. Before the oven is used, horse manure is burned in the lower ebamber 
to kill vermin and jiroducc* the pr(»rHT initial temjx'rature. Six piles of eggs 
arc plact^l in tin* lower ebamber, and (or 10 days beat is provided by burning 
b(»aii straw in the upper ebamber. The egg heaps are mo\(‘<l al)out three tinu's 
a day during this tw*riod to secure unitorm beating. The operator judge.s tem- 
iHTatnre by pressing eggs to bis eyelids. On the siwcntb day the eggs are 
candled b> la'ing Indd toward a ventilating aperture in the upper chamber. 
Infertile and dead-nesboll i‘ggs are discarded. No beat is [irovided after tiie 
ideventb da.\. On llu* thirletmth <la\ the egg.s are spreinl out in both chamhci'N 
and ai)])ar<‘ntly are not disturbed again. 

It is stated flnit alxuit 10 per cent of tijc eggs an^ iniertile and alKUit TO per 
cent are sneecssfully binc'be<i. 

DAIEY FAEMING— BAIEYINa, 

Variation of Ayrsliire cows in the quantity and fat content of their 
milk, U. PhAiiL and .T. K. J\1 ixi.k ( fottr. Agr. JD^srtin fi [T. 8.), 17 (1918 K Ac 
a. pp. 2Sf}"S22y figs. 6) - -'rids is a iep<»rt of a statistleal investigation made at 
tlie Maine Experiment Station of tlie milk and butter fat ie<*ords of Ayrshin* 
cows in Scotland as reportotl by the 'Ayr.sbire Cattle Milk Uecords Committee 
for the seasons of ltX>8 and IbOh (E. S. K., 23, j>. 7S0; 24, p 580). The jnurpiJse 
of the investigation was to determine tiie amount and nature of the variation 
in mean \v(H.'kly milk yield and In fat percentage for each year of age and lo 
cHinipute suitutile algebruic formulas to exi»ress tiie changes in yield wiUi ad- 
vancing age. 

Variation is studied by ratlier elaborate biometrical methods. For each year 
from the third to the twelfth, one of Pearson’s generalized probability curves 
iw 0tied to the freipiency distribution. For this purpose the records for B>dS 
and UK)!) w('re coinliintHl excei>t in the case of fat iK?rccntage of 3 and 4 year 
olds, where it seemed doubtful whether this lumping would l>e b'gitimate. In 
only taie of tJie 22 distrUmtions were the frtHiuencies such Unit tin* luirmal 
(error) curve gave the lK\st graduation. Pearson’s tyiK' IV (unlimited range but 
unsymmetrical) was the most common curve, and was characteristic particu- 
larly of the milk yields of all but the older animals, ♦ * 

The data on the relation of milk production to age were htted with a curve 
simiar lo that used by Pearl and Patterson (K. S. B.. 38, p. 176) for Jersey 
data. Th^ forauia derived is 
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111 which y denotes the averaj?e weekly yield of an individual In gallons and 
«f4-l Is the age In ^tnirs. This gives an arched curve which has a iimxiniuni at 
the age of about 11.5 years. * 

The fat iiercentage de<Teased wdth age» hut the rate of decrease was less 
marked in the latei* years. The authors therefore divide their data into two 
jiarts at the 10-year point. The equations derived indicate a yearly decline of 
0.0343 in the percentage of fat before this ago and of only 0.0028 afterwards. 

The variation of Ayrshire cows in the quantity and fat content of their 
milk. It Peahl and II. Mineb {Maine Sta. Bui (/.Vi'O, pp, 

This is an ahstnut of the papcu* noted above. The discussion of yield as a 
function of agx^ Is given with but little cliange fr(»in the original except the ab- 
senw of graphs, but tiie trcsitiuent of vanatlon Is nuich condensed. 

Pure-bred sires effect herd improvement, M. N. Lawkitson, ,1. W. Hen- 
MtCKSON, and IV. B. Nevenh (Nehmska"^^^fa, f’m*. H (1919), pp. 3^15, pps. 7). — 
The milk and butter fat producc^l by 12 daughters of a .Jersey bull and by 0 of 
two Holstein bulls during their tiisl, and in most cases, their second lactation 
are lahiilatixl indivnlually. Eiuh cow's record is comi»uretl dlr<*ctl,v with the cor- 
iH‘spondiag record of her dam. The Jersey daughters In their tlrst lactation 
averaged 118 lbs. more butter fat than their dams, wlille the lncrc‘uses in the 
case of the two groups of Holstein daughters were 202 and 142 lbs., respect iv'ely. 
Similar increases were observed in the second lactation, as w(‘l] as suhstuntlal 
inilU'oveinent in milk yields of both lactations. 

Breed and size of cows as factors iifl'ectiiig the economy of milk pro- 
duction, W. B. Nevens (Jour, Dairy 2 {1919), 2s o. 2, pp. 99-t(}7, figs. 3). — 
The records of tiie Wisconsin Dairy Cow Competition ( K. S, K., 28, p. 272) arc 
arranged in tabular and graphical form to show that the heavim* cows of a breed 
prod\K‘e more milk, fat, and total solids per feeii unit than the lighter cows, and 
that the Holstein produces more milk and less fat per feed unit than the Jer- 
and Guernsey breeds. 

Some correlations in the cost of milk production, .1. A. Hopkins, jb. 
(Jour, Dairy Sci,, 2 {1919), Nos. 2. pp. SS-98. figs. 12: 3, pp. 208^255, figs. 15).— 
The author arranges and classifies the data secured by him in the course of a 
field survey of 87 dairy farms (14 of them operated by tenants) in northern 
Delaware and southeastern Pennsylvania, to illustrate the relation of the fol- 
lowing factors to economy of milk production: Amount and cost of labor, 
amount of grain fed, profx^rtion of con<l!;ntrates purchased, amount of silage, 
amount of other roughage, valuation of cow^s (considered us grades), tenancy, 
production per cow, and cost of a quart of milk. Size of herd as a factor has 
been treated by the author in Delaware Station Bulletin 118 (K. S. II., 38, p. 
777) using the same data. Tliroughout the paper the farms are divided into 
three cla.sses according to the number of cows. In the Ireatment of a particular 
factor each of these classes is again divided Into several (usually three) sub- 
classes according to the magnitude of the factor In question. There are 83 
such subclasses dealt with. The material is arranged in tabular and graphical 
form. 

Maximum returns were found when a me<llum amount of man labor (165 
to 170 hours per cow) was expended in a year. The proportion of purchased 
feed had no uniform effect on the co.st of production. Tenant farmers pur- 
chased a smallei* proportion of their feeds than the owners. The egtenslvs 
purchasers of«grain were mostly the dairies of medium size, a group which 
U«»0d labor sparingly. 

With an Increase in the use of concentrates there was a decrease in the 
ampUht of milk produced per unit of grain, but generally an lucreaae in th^ 
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total yield per cow. Apparently there was much inefficiency in the adjustment 
of feeds to productive capacity. In the smaller herds there was a tendency to 
use much corn stover and little grain. No silage was fed on 28 farms, all of 
them with small herds or farmed by tenants. Higher production was as.sociate<l 
with increased use of silage, but the cjost per quart was also Increasofl since 
more grain, more labor, and less pasturage were iiseil. Farnjs with siles sold 
milk at a higher price and possessed cows of iiigher value. 

** Except in the case of dairies producing the higher grades of milk, there Is 
a tendency for the dairymen owning the most valuable cows to ac<'ept hover 
prices for their products than those owning cows of medium value. This is a 
result of a greater Interesl among these farmers in the care of their cows than 
In the profit from them.’' In spite of unbusinesslike marketing methods, how- 
ever, these farmers sold milk at a greater profit per quart than the owners of 
cheai>er cows because production was higher. Dairies where production was 
costly often six-ured a higher price for their milk than did those run more 
efficiently. Apparently operators who felt they were h»sing money sought out 
buyers willing to pay the most. 

Feeding dairy cows in California, F. W. Woll (California St a. Circ, 215 
(VJ19), p, 6 ), — The percentages of digestible protein and of digestible carbo- 
hydrate plus fat In 40 feeding stuffs, siiid to be common in California, are listed 
to enable a farmer to detennin(‘ wlieiher a particular ration made up of such 
feeds (‘onforms to the accejited feeding standards for milch cows. 

Investigations with milking niachiiievS, F. W. Woii. iCatifurnia Sta, BuL 
511 (1919), pp, Sl-5k. 5 ). — This is a study of the Influence of machine milk- 

ing on milk and butter fat production. In the cours<^ of the investigation 78 
cows In the university herd were machine milkeil for periods ranging from a 
few weeks to thn*t^ complete lactations. The f<mr major dairy breeds were 
reprtwrited, 

A study of the immediate effecl.s of change in methods <»f milking was made 
by c<msidering the yields in three successive 2-week jieriods, the change in 
milking taking place al the beginning of the second iH‘riod. There were 81 
records from 28 cows of change from machine to hand milkittg. The average 
milk yiehl of the second period was 27.4 lbs. less than the first ; that of the 
third 24.2 Ihs, k'ss (lutn the HfH'oml. The drop in fat prodiictioTi averaged 
jtrecisely the same In the third as In the second iH'rUxl, immely 1..T> Ib^^. In 
passing from machine to hand niilklhg (18 n^c.'ords from 16 (‘owst there was 
an average decrease in the second i^riod of 201i lbs. of milk and 0.(>1> lbs. 
of fat, and in the third period a dt^Tease of 17.J> and 0.74 Ihs,, respectively. 
Because of the similarity Ix'tween the decrease in tin* second and in the thini 
period, the drop in the sm»nd iw^riod is attrihute<l to a<lvanclng lactation and 
not to change in method of milking. 

The records of 56 lactations where machine milking was practiced are com- 
pared with the same number of records from hand-milked cows. The former 
averaged 7,886 lbs. of milk and 288.6 lbs. of fat ; the latter 7,800 lbs. of milk 
and 822.9 lbs. of fat. However, the average age of the machine-milked covis 
was 8 years 7 months, whereas that of the hand-milked ones was about 5 
years. If the Individual fat records of the young animals are increased accord- 
ing to the sliding age scale adopted In the two dairy cow competitions (E. S. 
K., 28, p. 272; 40, p, 375) that have been conducted by the author, so as to 
make the estimated yield at 5 years the basis of comparison, tUe avenage fat 
production of the machlne-rullked animals l)ecomes 887.04 ±8.12 lbs., and that 
of the hand-ndlked ones 852.89±10.3* The difference, 14.95±13.1 lbs., l>ccause 
Its pi’obable error is relatively large, can not be attrlbute<l to differeiu'es in 
160265**— 20 6 
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milking methods. The age corrections were made l>y adding ;10 ]>er (‘ont to 
the observed production of heifers under 2.5 years at the start of lactation; 
24 per cent to that of animals between 2.5 and 2 years old and j>rogressively 
smaller percentages (18, 15, 8, and 5, respectively) for each 6 months’ age 
Increment. 

Comparison of the, yields in successive 4- week periods indicates that the 
decline in both milk and butter fat with advance of lactation is somewhat 
more gradual in machine-milked than in hand-milked cows. 

A partial bibliogi’apliy of milking machines is appended. 

The numerical increase in bacterial count of milk from the pasteurl74« 

Ing vat to the consumer, U. S. IIkarstyne (,Joui\ Dairy Ifyci., 2 {t9J9), Ko. 2, 
pp, ISS-Ufly fig. 1 ). — From th(‘ reconls of the health tlepartinent of the city 
of Baltimore the author summarizes by months the bacteriological counts of 
milk samples colle<;ted in the course of a year from dealers* wagons in tlu‘ 
street, comparing each with the previous day’s aft(‘r-pasteurizatlon count. Of 
422 street samples, 190 showed increases in buderia of over 500 jaa* (Halt. In 
45 cases the counts of delivered pasteurized milk were higher than tlu' eounts 
of the Tinpasteurlzed product. The greatest perctudage incretises occurred in 
July, but there was a sec-ondary maximum almost as large in September. 

An experiment is als(t reported which indicates that bottled milk given 
contact refrigeration by being i<?ed in an iusulat(‘d collecting case* c(add l>e 
kept 20 hours at th(‘ dairy and then hauled ovtu* a delivery rcaite for 4 hours 
without undergoiiig an increase In bacterial content. 

The colon-aerogenes group of milk, O. W. IlrNTEB (Jour. Dairy Sri., 2 
{1919), No. 2, pp. 108-129, flgfi. 2). — This paper f!<mi the Kansas I'xtwM’iment 
Station reports (1) the total bactcudal eonlent and the l{a(‘iUus r(^h eoutent 
of 135 samples of market milk, (2) the colon content of 59 sanipl(‘s of fiiilk 
when fresh, after holding at 60® and at 70® F for 21 inmrs, (3» the colon 
bacilli per gram in 35 samples of fresh cow ftws, (1) the effect of the me<i!um 
employed on colon eminioration, and (5) the classilicatlon of tlie c'olonies 
the colon-aerogenes group isolated from milk fe<*es 

The total counts appeared to he closely ctuTelaled with the H, ro/« counts. 
The B. roli were relatively few In inimla'r in fresh milk, hut were greatly in- 
creased by holding at high temperatures. 

Of 169 cultures isolated from fece.s, 95.2 ptu* cent gava* an joad rea<*tton witli 
methyl red, i, e., represented the fecal tyfies of H. roli. Of 5tK) cultures isolntfxl 
from milk, 66.2 per cent were acid forming. It is conclud<‘d that the colon 
groups in milk are tlerived chiefly from particles of manure. 

Of the three enri<'hment media tested, asparagin i)roth had the least ami bile 
lactose broth the greatest inhibiting effect on the grovvtli c»f colon organisms. 
Endo broth was intermediate. All three media inhil»ited tlie growth of //. voii 
communiH, B, coii rommunwr wa.s affected by Kudo and i)y bde la<!lose, B, 
acidi lartiri by asparagin and by bile lactose, ami B. hirtix arrogniCH by bile 
lactose alone. 


VETERINARY MEDICINE. 

Annual report of the chief veterinary officer for the year 1018, H. 

Stockman (Bd. Ayr. and Fisherien \Lofidmi}, Ann. Bpt. Chief Vef. Off., 1918. 
pp. i^)f~The«usiuil annual report (PI S. R., 46, p. 676). 

Adjustment of reaction of culture mediums, PI A. P'ENNKLh and M. B. 
{Jour. Infect. Diseases, 25 {1919), No. 6, pp. -—'Prnciicnl di- 

rection® are given for determining the H-lon concentration of culture ujcdla by 
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colorlniotric nmthodK, and tlif* optinnini and liiuitinK miotiyns for tlie growth 
<»f various organisnm^in different media are diseussed. Tlie authors are of the 
oi>inion that “the adlustiuent of haoteriologic eulture mediums ai'oording to 
liydrogeii-ion eoiieentration, heeause of its aeeuracy and simplicity, should 
wholly supplant the phenolphthaieln (total acidity) method.” 

The preparation and presor%'ation of serums and vaccines by desiccation 
in an absolute vacuum, F, Borovs (Compt, limd. Acad. Sri. [Barns], 169 
{1919), No. 15, pp. 610-4)12). — ''I’h<‘ advantages are point^^d out of preserving 
serums utmI va<*cines l)y complete va<*uum dehydration at a low temperature. 
If preserved in vacuum tubes the dried materials are said to retain their 
initial activity for sc\eral years whatever the atinosj)hcric conditions may be. 

The behavior of antibodies in various diluted and mixed immune sera, 
M. VON KiRf.F.u {Cent hi. Hakt. [efr.}, 1. Abt., Orig., 88 (1919), No. 2, pp. 182- 
192). — By diluting tetanus antitoxic sera with .salt solution and with heterolo- 
gous goat or dog serum a loss in strength occurred, init little loss in antitoxin 
content was note<l on mixing different samr>h‘s of lioniologous antioxic sera. 
Similar experiments wilii agglutinating .sera indicated that no marked loss in 
agglutinating strength occurnMl either in diluting the sera with homologous 
horse serum or ^\l^ll goat serum, or in mixing different immune sera of the same 
tyiMx There vas no loss in strength hut in some <*ases an increase in hemolytic 
power <ui mixing hemolytic .sera such as d<»g and sh<.*(‘p s*era. 

A study by the single-cell method of tlie influence of homologous anti- 
pneumococcic .serum on the growth rate of pneumococcus, M, A. Barber 
{Jour. Expi. Med., 80 {1919). No. 6, pp. 569-2>87). — In this paper tlie results are 
reported of an investigation of (lie power of tlie serum of highly immunized 
horses to inhibit the growth rate of pneumof‘o<*(‘j. Tlie single-cell method was 
used throughout, both in luinging drop and in test tube cultures. 

Cuder all the conditions einidoyed, pneumococci grew as readily in the serum 
of liorses highly imniuniz(‘d t<» tlie homologous organism as they did in normal 
horse serum. This w’us true even when fn^ii ndihii blood, fresh liuman blood, 
or rahliit Idisler fluid was addi'<l to supply any ('oniplciuont that mlgiit be 
lacking, and wiieii tlie immune liorse serum was injected intravenously into 
rabbits or intraperltoneally into mice. 

“The immunizing .md prote<’ti\e |M>w(‘r (»f ant ipneumococcic serum probably 
depends, in jiart at least, on ]>roperties A^hicii are not at present kmwvn. It 
has not been iiossiblo in the present s^udy to ilenumstrate that one of these 
properties comsists in dehi>lng the growth of ]meumoco<"ci.*’ 

Antiblastlc phenomenii in active acquired Immunity and in natural im- 
munity to pneumococcus, M. A, Barber {Joar. E.rfd. .Med., 80 (1919), No. 6, 
pp. < 'Ontinnlng the Invest igjit ion noteil aho\e of the factors involved 

in immunity to pneumococcus, u series of f^xia^rlinents was undertaken to de- 
termine whether or not hkxal or plasma fresh from the immune horse has any 
effcHfl on the grow'th ra<<» of pneumococcus. The single-cell inetliod of .study 
employed In the previous investigation was again u.sed. 

From the experiments rejK>rted, it was concluded that “whole fresh hloml. 
coagulated plasma, or serum of the Immunized horse added dln^ctly to pneu- 
mococci, has considerable inhibiting action on the growth of pneumococci. The 
inhibiting offixA of the fresh blood, coagulated plasma, or serum of a normal 
horse, however, is as marked as that of a hor.se higlily immunized to pneu- 
mocoeei of the same type. This property, therefore, does not s(?bm to* be of 
liiiportamre in acquired inmmnity In the horse. No such proi>erty has been 
demonstrated In whole fresli ral)bit bhKxl. 

“It has been Impossible to demonstrate that antiblastic phemunena play any 
part in natural Immunity to pneunHWoccus, at least as far as the Immunity of 
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the pigeon is concerned. The whole fresh blood of the pigeon under the condi- 
tions employed exhibits no inhibiting action on the grdwth rate of pneumo- 
cocci.” 

A r^snmS of some experimental studies on cutaneous hypersensltireness, 

E. G. Fijctschneb, K. P. Meyer, and K. P». Shaw (Amer, Jour, diseases Chil- 
dren, 18 {1919), No. 6, pp. 577--590 ). — The authors summarize t]it‘ work of other 
investigators concerning cutaneous liypersensitiveiu'ss and report two series of 
experiments, the lirrt having for Its objecd a study of the relationship of 
cutaneous hypersensitiveness to anai>hylaxis, immunity, and infection, and the 
second a study of tiie pathogenicity of BaciUm melitensU for guinea pigs and 
its relationship to B. abortus bovinus. 

In the first investigation guinea pigs were inianmlzed intensively by the re- 
peated injet'tion of various antigens, iniinunlty being determined by agglu- 
tination reactions. Intradermal tests were made upon tliese animals, certain 
of which were then selected for anaphylactic reactions. After a considerable 
time some of the guinea pigs were Infected with living organisms c«>rrespond- 
ing to the antigens with which they had Ihh'ii previously ininninlzed, and again 
cutaneous hypersensitiveness and anaphylaxis were studied. 

Ill the second investigation the inf<K'ting organisms were injected into guinea 
pigs by the intraperitoncal and intratcsticular ront(‘s. On the twenty-fifth 
day and again on the fifty-fifth day after the injection cutaneous hyiM>rsensi- 
tiveness was studied, using as antigens nielltensln, abortiru bronchis(*ptlcin, 
and typhoidin. Agglutination tests were made, using B. abortus Ixyvinus and 
B. mehtensis for corniiarison. The animals wero then killed and examined. 
One experiment with monkeys was also reported. The coneluslons drawn 
from the studies are as follows: 

“Cutaneous hyporsensltlveness in guinea pigs that have hooxi inoculated with 
B. iuhennilosis, B. abortus borinv^s, B. melitensis. or rodent parat.vphoi<l is only 
positive in the presence ot Inftxtion. Following intravenous lnj<*<'tion of liv- 
ing typhoid bacilli, temporary cutaneous hyp<*rsensithen<‘ss cun b(' produced 
fre(iuently. Guinea pigs showing a high grade of actpiirol immunity to an 
organism, as evidenced by a .strongly positive agglutinatirm, coju]>Iement fixa- 
tion reactions, and complete resistance to a subsequent infection with living 
organisms, will never give spei-iftc i>ositlve cutaneous hypersensitiveness. 
Ilacterial proteins, soluble or insoluble, wdiich sensitize a guinea pig In an 
anaphylactic sense, nill not sensitize its skin. A state of an anaphylactic 
hypersensitiveness can exist without tlie least cutaneous hyjKTsensltiven(*ss. 

“The B. abortus and B. mclitcnsis are very <*losely relaH'tl. Guinea pigs In- 
fected by the B. abortus give just as strong a skin reaction with melitensin as 
do guinea pigs Infected with certain strains of B. otrlifcusis. From the stand- 
point of bacterial protein sens! tiznt ion, the relationshii) of these two organisms 
is closer than the one generally recognized between the B. typhosus and B. 
paratyplioHUH. It is not unlikely that tluj B. fuel tt crisis is the caprine strain of 
the bovine B. abortus."" 

Blackleg and its control, L. W. Goss {Kansas Bta. Circ. 15 {1919), pp, 4 ). — 
This circular describes briefly the occurrence, symptoms, and treatment of 
blackleg, and its prevention by the use of blackleg aggressin (E. S. K., 88, 
p. 686) and the blackleg filtrate described by Eichhorn (E. H. R., 87, p. 689)* 
It Is stated |hat from July 1, 1918, to June 30, 1919, 39,880 d(».ses of blackleg 
fliltrat?' were sent out by the college, and that during that time no loss from 
blackleg was reported of any animal which had betm vaccinated with the 
bladcleg filtrate. 

•The author considers it advisable to discontinue the use of the powder or 
pill vacdnes and use the blackleg aggressin or filtrate Instead, in doses of 
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5 cc., regardless of the size of the animal. Calves In badly infected pastures 
should be treated as young as 3 or 4 weeks of age, and the treatment repeated 
when 5 to 8 months old. • 

The occurrence f>f dourine (slapziekte) in South Africa, .1. Walkeb 
(Rpts. Dir, Vet, Renexirch, Union Africa, 5-6‘ {191S), pp, i«7-20t) ).~The 
author records the demonstration of the occurrence of slapzlekte or dourine 
In Southwest Africa. The evidence available indi(*ates that it existed there 
prior to the comnienceinent of the (barman southwest campaign, hut the man- 
ner In wliicdi it was Introduced has not been definitely ascertained. 

The differential diagnosis of glanders, W, Pieiuer {^'enthl. liakt, [< tc.], I, 
Aht.j Oriff., HS {IfUih, No. 2, pp. 108-771). — The author dt^cribes a pathological 
condition In horses very similar in the lesions produced to glanders, but 
which is cau-sed by a bacillus differing slightly from BnHUufi mallei. This 
bacillus has the power of agglutinating the serum of glamlere<l horses, and 
horses witli ar‘(julred immunity to the new disease have b(s*n found to have 
a strong immunity against glanders. It Is hopcMl that ilie discovery of this 
(»rganisni may furnish a means ff)r the successful irnmniiization of horses 
against glanders. 

Note relative to the Ireatnieiit of ulcerous and e[>izootic lymphangitis, 
A. DELMr.tt {Ree. IfhL T'fV., 90 (1919), No. 15-77, pp. /f| 7 . Krief 

dlre<‘tions are given for the l(»cal treatment of lymphangitis. 

On the migrating course* of ascarid larvic in the body of tlie host, S. 
Yo.sHinA (Jour, Darmitol. 6 {1919), No. I, pp. 79-^7). — In continutitiou of the 
investigations previously noted (E. S. U., 41. ]). 280), exix^riments with 
guinea pigs are reported in which (1) the larvje were injiHdtH.! into the 
abdominal cavity and Into the pleural cavity and (2) mature eggs were fe<l. 

1’he author concludes that, while some of the larvte in the alxhmdnal cavity 
rniglit have reached tin* lungs by passing tlirougli the liver and heart by 
the way of a bltxxl \(*s^el, the majority of them pr<x’(M‘ded dirw'tly to the 
lungs by piercing the diaphragm. The fee<iing experiments apparently con- 
tinued this conclusion, it appearing tiiat the larvje wlii<‘h hatched out in the 
intestine immediately fuerced the inte.'^tlnal wall and enten^l the abdominal 
cavity. Those injecte<l into tlie pleural cavity enter tlie lungs direct. The 
author reports that he has fretpiently f<»und the larva* not only in the spleen, 
as previously r(\'ognlz(*d by Hansom and Fcister (K. v^. R., 38, p. 385), hut 
also in the pancrea.s and kidneys. 

Notes on the si>ecjes of C«a.stroplrilus found in South Africa, G. A. H. 

Bedfoki) {Rj)(st. Dir. Vef. Renearch, Union So. Afriea. 5-0 (1918), pp. 025-648, 
fips. 17). — Tbest* notes relate to thre«* species found in South Africa, namely, 
G. inteHtinalia {e(/Ui), (!. pe(Htrum, ami G. liasalis. Of these (7. inte^ftinalw is 
the most common, hut the otlK‘r two are far from being unconunon. The ef- 
fects of the larva* urx»n their liosts are dealt with under the headings of (1) 
In the duodenum, cardiac, and fundus: (2) in the pharynx and atUiche<i to the 
epiglottis; (3) In the esophagus; and (4) attacluxl to the rectum. 

Notes on the Intoxication by Gastrophilas larva*, G. van de W. de Kock 
(Rpftt. Dir. Vet. RcKvanh. l ni<M So. Africa, 5-6 (1978). pp. 649-694^ 2l ). — 

“ Oastrophllus larva* contain a toxin, which pnaluces definite symptoms of in- 
toxication, etc., when extractfMl and injected suhcutauwnisly, intrajugularly, and 
by drenching into horses, and luje<*t<*<i intrajugularly Into miile.s. donkeys, sheep, 
and goats. The horse set?ms to be the most susceptible to the toxin, but even 
here there Is a varying degree of susceptibility. The toxin of tlj^e Gastrophilus 
larva; when extractetl passes through a Berkefeld filter. No symptoins of an 
intoxication w'ore observed In cattle, dogs, rabbits, and guinea pigs; the symi>- 
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toms, etc., observ’ed iu rabbits being due to Infectious genus injeded with the 
nonsterlle watery extracts. 

In view of our present knowledge on anaphylaxis ther| does not seem to be 
sufficient evidence on hand to explain the symptoms, etc., observed in horses, 
t'tc., on the lines of an anaphylaxis. 

** There does not seem to he a relative dllferciic*e in the toxicity of the extracts 
made from the three different species of larvie which occur in South Africa, 
namely, Gastrophilus ruasalis, (J. equi, and O. pi (^rurn. About 80 per cent of the 
hoi*ses that died of d|sease other than pernicious anemia showed tl^e presence 
of Gastrophilus larvfe, and aneurism of the anterior rnesenteiie artery. 

"Watery extracts of Gastrophilus larvje taken from horses that died of 
diseases other than pernicious anemia can produce pernicious anemia when 
injected into siis(‘eptihle horses. Watery extracts and flUratos (through a 
Berkefeld filter ) of Gastroi)hilus lar\ie taken from horses dead of iK?rnkious 
anemia can produce the disease when inj(H*ted into siist‘eptihle horses. Watery 
extracts of Gastrophilus taken from horses dead of horse sickness can produce 
horse sickness when injected into susceptible horses. 

"Of four susceptible horses injected with the tiltrate (through a Berkefeld 
filter) of Gastrophilus larva? taken from horses that died of horse sickness none 
contracted horse sickness.” 

The effects of arsenite of soda dipping fluids on w^orking oven, I). T. 

Mitchell {Rpta. Dir. Vet. Researeh, Vttion 8o. Africa, 5-6 [1918), pp. 551- 
591). — The experiments reporte<l show that when “given a tank with a suffi- 
ciently long swim and dipping at 5-day intervals it is possilile to j>revent tick 
infestation with a dipping fluid ccmtulnlng a much lower pcr(*entagc than the 
standard 0.16 per cent, and that a dipping fluid containing 0.128 jK'r cent arsmilc, 
while possessing sufficient poisonous properties to prevent tii'k infestation, Is the 
maximum strength which can he used on oxen without producing a degree of 
respiratory distress incompatible with goixl work.” 

Isolation and description of a bacterium causing oxidation of arsenite to 
arsenate in cattle dipping baths, 11. H. Green {Rpts. Dir. Vet. RcHearrh, 
Union <8o. Africa, 5-6 (1018), pp. 593-070).--*^ An organism him been isolatini 
from an arsenical dipping bath which oxkliz(»s sodium arsenite to .sodium 
arsenate with great vigor, even in mineral media containing only very small 
amounts of organic matter. It has al.so been <letecteil in mixed (‘attic and liorse 
feces. It Is the causal organism of deterioration in arsenical cattle dips, and 
so far as has lHK?n ascertained by limiteTi oiiservation of a few^ tanks it is tlie 
only one to which rii[)id det<H*iorution is to he ascrihcsl. 

Its dimensions arc variable, u.sually 1 to 8 fi in length and 0.8 to (Ml g In 
breadth, slender rods predominating. Involution forms are larger and vary 
considerably in size and shape. It stains well with all ordinary stains, shows 
a beaded structure or bipolar staining, and is Gram negative. It is described 
as nonmotile, but motile forms wddch readily lose their motility have been ob- 
served. It has been named Bacterium arsenoxpdans, and wmuld have the group 
number 212,8331033 in the classification system of the American S<K*lety of Bac- 
teriologists. 

"Ai)art from its denitrifying activity and its power to oxidize arsenite to 
arsenate, its characteristics are rather negative. Apart from the n(*gative 
characters indicated by the group number, it does not nmrnonify bouillon, nor 
produce alkalinity in milk media, i>rodnces neltlau* indol nor sulpliuretted hydro- 
gen, no» any ^aracteristlc odor in bouillon. It growLS either i)oorly or not at 
all In synthetic media such as TTschlnsky\s, Giltay’s, or Cohn’s. Grow th on agar 
is slow, but in the course of u week is good; gelatin, poor and may fall; 
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on alkahnizcMl potato, m]»)w and uncertain, tnit may be good; in organic bouillon, 
iiuhUu .such as pt‘i)toiu‘, luiy infusion, is good but slow. P^ate cultures on agar 
and agar slopes ar(| not unlike those oi* coU, except that the growtli is slower 
and more compact. 

“It Is differentiated from most of the common(*r organisms by its high tol- 
erance for arsonite and its capacity to oxi<lize this to arsenate. The limit of 
toleram e is about 1 ]>er coni AsBt>a, and oxidation can procecnl slowly in concen- 
trations as high as 0 8 i>er i‘eut. Tlie rate of oxidation under suitable conditions 
of air supply and reaction increases as the concentration of arsenite decreases. 
At 0.2 i)f^r cent AsaOa, oxidation, after moderate inoculation into suitable intHlia, 
may }*e comjdete in live or six days. Oxidation proceeds best in a faintly alka- 
line medium, being inhibited by, very slight acidity, anti rapidly coming to a 
standstill in neutral uuMlia unless the buffer effect is sufficient to absorb the 
change* of il-lon concentration accompanying the transformation of alkaline 
arseudte Into neutral or achl arsenate. The reaction limits are aiiproximately 
asM'sst'd as j>Il O.s to ]di 10 or perhaps pll 0 0 to pll 10.r>. 

“Although tin? organism does n<a grow under anaerobic ctmdilions in bouillon, 
growth readily occurs in pre.senee of nitrate*. Arsenate can not take the place 
of nitrate*, i. e., although arsiuiite is vigorously oxidized to arsenate under 
aerobic conditions tlie rt*\erse change e>f reduction is not eft‘e‘Ctetl under anaero- 
idc cemditioris.’* 

I>(*s<‘riptie>n of a bacterium, Isolated from a cattle diping tank, which 
redn<‘e« arsenate to arsenite, H. H. (iRKKN {Rpts. I>ir. Vet. Researchy Union 
So. ilnea. 5-6 (RU8>y pp. 6jilS2!t ). — “An organism which rcduct*s sodium ar- 
senate to setdium arsenite ufth gre‘at rapidity, and is capable* oi tolerating high 
<“oncentrallons of arsenite, has b(H*n isolateel from an arsenu*a] dipping tank. 
Its original se>ur(*e is prol)at)ly fe(.*jd. It Is the organism responsible for counter- 
HCting the oxidation whi<*h may be brought about by Bdeterium arseno- 
oriphnifi . . . and so far as is known at present it is the only (Uie of practical 
imtiortanet‘ in this di!H*<*tlon. 

“It is a vigorously motile, nomstiorulatlng organism, usually with 4 to 8 
ffagella, but on ot'caslon it may lose Us motility and be cuUivattHl for tw^o or 
rbre<‘ generations as a nonmotile bacterium. Its morphology, cultural be- 
havior, and general bhabemlcal characteristic's bring it into the typhosus sub- 
division of tlie colon-tyi»hoid group. Ac'cording to the classUlcation system of 
the American Soi iety of Bacteriologists, it would have the group number 
the facuUaflve eharactei^ not being very j>ronotinced and a marked 
prefercaiee for aerobic condUititis being shown. Since no other member of the 
(‘olon<tyi)hoid group which we lmv<* hud an opi^»rtunity of examining dis- 
plays i*itli<*r tla* d(*gree of nxsistanct* to ar.sei»ite or the marked aldlity to reduce 
arsenate, shown t)y this organl?^in, it Is considered that provisional christening 
Is justificHl, and the name B. arHcnreduccna Is suggested. 

“The <>rgunlsm is rod-shapcxl with rounded ends, and somt*what variable in 
size. Dimensions may range frcun 1 to In k*ngth and 0.:? to O.ffg In breadth, 
the ty]>i<*al form being about 2 by 0.4g. Tendeney to chain formation is marked. 
It stains vvc'll with all ordinary dyes and is Gram negative. Apart from the 
(‘ha racteri .sties indlcattnl by tlie gr<»up number it sometimes inclines more to the 
eali end of its group, o« In snlphuretled hydrogtui production, type and vigor 
of growth on p(»tato and other solid media, and sometimes inclines more to the 
Ippftoms end as in absence of indol production and behavl(»r In milk media, 
and we should not be surprised If a strain wert'obtalned in which ^(dd pucHluction 
was lacking. 8iich a strain would merely repr(*sent a shifting of the char- 
acteristics further away from the voH end of the grouj) toward tlio alcaUpeneH 
end. 
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‘'In the ordinary sense it is nonpathogenlc for rabbits and guinea pigs; 
probably also for man. 

“Its outstanding^ cluiracteri Stic is Its high tolerance ^or arsenite and Its 
capacity to reduce arsenate very rapidly in presence of sufftcent organic mat- 
ter. This it can do in both acid and alkaline media, a neutral or faintly al- 
kaline reaction being most favorable. The reaction limits for growth are 
roughly assessed as lying between pH 4.5 and pH 10.5. The actual extcmt of 
reduction of arsenate varies with the composition of the medium and with Its 
buffer effect; Is greater, for instance, in glucose bouillon than in ordinary 
bouillon. The tolerance for arsenite in bouUlon corresponds to about 1.2 per 
cent AsjOs', although perceptible retardation in growth is noticeable below 
0.8 per cent. Keiluction can proeeeil almost to tlie limit of tolerance for 
arsenite, provided no other limiting factors are at work.” 

The influence of the composition of the nieillum upon reduction Is discussed 
briefly in relatitm to reduction and oxidation under practical conditions In 
dipping tanks in the field. 

Experiments with emulsions for protecting camels against the attacks 
of bloodsucking flies, H. PI Ckoss {Agr. RvHvarvh hini. Fum liuL 70 {iUll), 
pp, 11). — Of the preparations used the only one which prevented tabanlds from 
attacking for any length of time wa.s (*astor oil, the use of which on account 
of its cost can not be rt^coniniended. 

Mexican red fever of swine and its preventive vaccination, E. Lopez Val- 
lejo {Mem. y Rev. l^oc. Cient. ** Antonio Alzate^^" SH {191^), No. 5-8, pp. 277-^89, 
pis. 2, figs, 4 )- — This paper contains a des<Tlption of the symptoms of swine 
erysi])elas, a summary of the microscordc, <*ultural, and hiochemicul character- 
istics of the causative microorganism, and an account of the methods emidoyed 
In securing immunization against the disease, which consist chiefly of inoculat- 
ing the animal with attenuated cultures of the bacillus. 

Studies ou fowl cholera. — VI, Immunization against Bacillus avisepiicus 
by means of inoculations with killed cultures of virulent and avirulent 
strains, P. Hadley and L>. W. Caldwkix {Rhode Island 8ta. Bui. 179 {1919), 
pp. 4-15). — In continuation of the studies on fowl cholera previously noted 
(E. S. It., 39, p. 892), this publication “presents the results of attempts to 
immunize rabbits and fowls against Infection with a virulent strain of B, 
avisepticus, by means of injections of cultures killed by heating. The results 
show (1) that injection with cultures of an avirulent strain (52) produced 
more satisfactory results in rabbits and less satisfactory results in fowls than 
did treatment witth cultures of the virulent strain (48) ; (2) tlmt, in the case 
of rabbits, the individuals that received the maximum number of inoculations, 
or the maximum dosage, were best prote<*ted; (3) that, in the case of fowls, 
those individuals that received the protective Inoculations subcutaneously wer 0 
Slightly better protected than those that received treatment by tlie iutraperl- 
toneal route; (4) that even though the Inoculation with killed cultures of the 
avirulent or virulent type may not invariably produce immunity, such protec- 
tive Inoculations may produce an Increased resistance to infection which 
manifests itself by delaying the fatal termination.” 

These results are also considered to corrob<»rate the evldeaice previously pre- 
sented that cultures of B, aviseptwus are nontoxic, and ow^e their dlsease^pro- 
ducing power to other factors than either endocellular or extracellular toxins. 

Poultry diseases, L. D. Bushnell and J. G, Jackley { Raimis Rta. Vim. 70 
(1918), ipp. 21p fig. 1), A Hummary of Information on the nature, prevention, 
and control of diseases and parasites of poultry. 
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Wiuter irrigation^ for western Kansas, (). 8. Knapp (ifansas tfta, Circ. 72 
pp. H-H, ftpH. 4). — This drnilar discusses the more important results of 
experiments on winter Irrigation at the Garden (*lt,v suh.stiition. and states that 
whenever winter irrigation can Ik* suceessfiilly carried on in western Kansas it 
l8 to be retHunmended. 

Five years’ eN{M?rirneut.s .showt‘d that sufficient water can be stored in liie 
soil by winter irrigation alone to prcxUne gtK>d (‘ro])s of t‘orn, Katir corn, milo 
maize, and certain other row crops. The soli on which these experiments were 
made is a dtvj) silt loam, represtait alive of most of the npland in the \^esteru 
part of tlte State, (hxxl yields have been obtained each .\ear with all crops 
grown on the winter-irrigated land. At the same lime, with the exception of 
the wet season of 191 r», unirrigati*d land pnxluced practically nothing. 

Other noteworthy advantages of \unler irrigati(»n aie that “water applied 
during the winter months lias mor(‘ lime t<» pcaieirate into the sial, and conse- 
quently penetrates tn a gnmter ileplii than if ajiplied during the growing 
season. This serves to dtxqHm the z<aie in wideh ilie plants can feed. . . • 
Much more plant food is liberutixl wliere the water has iiad time to saturate 
tlie soil thoroughly. . . . Thawing and fr<xv.ing gnailly improve the texture of 
the soil. . . . Therefore, soil that has been irrigated in the fall and is wvt 
tlirough the winter will be in a htdier pliyNieal iondlthm in tiie spring titan 
dry soil. 

“Often watm* app]H‘d t<» a growing crop, esjiecially one suffering for water, 
will produce exeessive v(*getntive growth when tlu^ crop .should be making 
grain. Or it may cause the tilunts to start a new growth and greatly delay 

maturing. If the crop were able to extend its root s.vsteni for ffnal and mois- 

ture, as miglit be the case on wlnter-irrigaUnl land, a more normal growth 
would be produced and earlier maturing result.” 

Hydraulic experiments witli valves, orifices, hose, nozzles, and orifice 
buckt^is, A N, Talhof kt al. O nir. III.. Emjin. Exf>t. Sla. Hul. 105 {1018), pp. 
80, This bulhTin is in four parts: 

Part I, by A. X. Talbot and \\ Ih StH‘l>. presents the results of experiments 
on the ihnv of water through Fin. and li-in, gate valves, Ion. ami :2-in. globe 
valves, and 1-in. and li-in. angle valves. Tlu* loss of head caust*d by each valve, 
expressetl iti terms of the vehnily head In the piiH\ is gi\en for four different 
ratios of tiie beiglil of the valve oiiMiiug to the iluimeler of the full valve 
oritia\ nanady, i, and 1. The ciKdliclents of discharge are also given for 

the gate valves lor each of the four valve oiienings. 

It was found that “the los.s of head otuised by small valves varies as the 
square of tiie veJo<*ity in the PHH^ for all the valve openings; henee the lost 
head may Ik^ expressed as a (‘onstant times the velocity head in the piia», 

When wide open a glol>e vahe causes more than twice as much 

loss of head as an angle valve of the same size, while a gate valve causes much 
less loss of liHid than elth(*r a globe or an angle valve, the velocity in the piire 
l>eing tiie same in tlie three chjm^s. The loss of head for an angle valvt* is 
somewhat less wiien about three-fourths open than when wide open, the velovdty 
in the plt>e being the same In each ease. The loss of head for e<ich valve, as the 
valve is closed from a wide iq>en position, varh‘s comparatively little with the 
valve opening until the valve is at least one-half closed. As turther^ closure 
takes place the loss of head of the globe valves and gate valves Increases 
rapidly, and i« tHaisiderahlv larger than that of the angle valves. 
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“ The form or shape of the piiHsageways through a grlohe or angle valve has 
a large iiitliienee j)ii the loss of head for the small valve openings. The 
portion of the passageways in which the form seems of greatest importance is 
in the exit from the valve rather than in the jmssageways leading to the valve 
disc or seat. On account of tlie influence of the form or shape of the valve no 
law giving the rcdation of the lost head to the diameter of the valve can be 
stated for valve sellings l(‘ss than five-eighths op<‘n. For larger valve openings 
than this, the lost he^ad seems to vary approximately invers(‘ly as the diameter. 
The use of the lost head thnaigh a partially closed valve as a means of deter- 
mining the flow can l)e only a very rough method of measurement iirilesB the 
particular valve to be used is calibrated under servici' coiulllions. Even then 
the difn<*ulty in oblnining (he desired valve setting may introdiuH* considerable 


uncertainty in the nvsults.” 

Part II, by P. B. Scvly, presents the results of oxperimeifis on submerged 
sharp-edged orifices (»f various shapes and sizes discharging under moderately 
low and under very low h(‘ads. The orifices use<i were of Ihrtv shapes, circular 
orifices with diameters from 1 in. to fi in., square orifices with sides from 0.5 In. 
to 5.5 in., and rectangular on flees having one side range from 0.5 in. to 2 in., the 
other side being 0 in. In eacii case. The coefiicient of disebargt' is given tor 
each orifice for a velocity range of approximately 0.5 ft. per St'cond to 4 ft. 
per second. This rangt' corre.spoiids roughly to a range of heatl on the orifice 
of 0.006 ft. to 0.08 ft. 

It was found that the (*(»efflcicnt of discharge for a circular, a srpiMre, or a 
rectangular submerged orifice does not vary with the velocity. Circular and 
square submerged orifices having areas gn^ater than about 10 sq. in. have a 
common coefficient of discharge varying but little from 0.0. Rc^dangular sub- 
merged orifices having one side from to 12 times the other side liave a con- 
stant coefficient of discharge which is larger than that for circular and s(iuare 
orifices of the .same .size, particularly for the larg(‘r anus, at least up to a 
size of 12 .sq. in. The flow of water through submerged sharp-edged orifltus is 
very nearly the same as that for the same kind of orifices with discharge into 
air, provided the head is not h'ss than 2 or diameters wlien the diselmrge is 
into air. 

Part III, by V. it. Fleming, j)resents the nvsults of experiments on 1.5 in. hose 
and nozzles. Both rubber-lined hose and imlined linen hose were used. Three 
sizes of conical nozzles were tested, thv. diameters of the nozzle openings being 
1 ^, and i in. I'he loss of head In the hose due to rri<‘tIou and the 
corresponding friction factor are given lor each ho.se for u range in velocity 
from about 4 to 8 ft, per secon<l. The coefficient of di.s<*harge f<»r each nozzle Is 
recordwl for a range in pre,ssure at the ba.se of the nozzle trom about Id to 85 
lbs. per square iiudi. The height and horizontal distance wbhh the jets 
reached are also recorded. 

It was found that the friction factor (/ in (he eipiathm for the lost head, 
for rubber-lin(Ml hose varies hut litth* with tlie velocity in the hose, 


and is nearly the same as for clean iron pipe of the saim* diameter. “The fric- 
tion factor for nnlined linen hose decreases us iln^ velocity increases* In 
general the loss of head in unlined linen hose is almut twice a.s great as in 
rubber-lined hose of the same diameter and for the same velocity. 

“The nozzle .should liave a smooth cylindrical tip at least 0.5 In. long to 
keep tl^e jet t5rom spraying. A cylindrical tip Is a much more important factor 
in securing a good fire stremn than u smooth surface in the interior of the 
nozzle. Nozzle oitenings commonly in use to supply fire streams in the Interior 
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of hulldlrigK seem loo small for a<U?(iuate temporary fire protection. It is recom- 
mended that a nosi7Je with a 0.5 In. opening be nsecl with a^l.5 in. hose In order 
to secure a sufRciei^ (juantity of water for an effective fire stream. The coeffi- 
cient of discharge of a small conical nozzle varies but little with the velocity 
and is close to 0.98. The value of 0.95 obtained with the rij-in. nozzle, which 
W'as 12 In. long as eompare<i with 0 In. for the other nozzles tested, indicates, 
how^ever, that the nozzle sliould be short to obtain the value of 0.98. A cylin- 
drical tip on the nozzle seems to have little Influence on the eoefficient ef 
discharge.” 

Part IV, by M. L. Knger, describes a method of measuring water by means of 
a simple, portai))e, and inexi)ensive apparatus, and y>resents exi^eri mental data 
applying thereto. ^ 

Surface water supply of the United States, 1910, parts X, XIIA, XlIB 

( r. (ivol. Survcjf, 11 at( r-Supply f^ajicr Jf/fO pp. -VA'A I ///, pfs*. 2: 

U2 (/9J9), pp. 20S-{^Lr, plH. 2; US {1919), pp. ISS’^tU, plft. g).— The first of 
these reports, prepared In cooperation with the States of Utah, Nevada, Cali- 
fornia, Oregon, and Wyoming, invsents the results of measurements of flow 
made (»n streams in the (ireat Basin during the year endt‘d September 30, 1916. 
The se<‘<*nd. i>rei>ared In couperatioii with the States of Washington, Montana, 
and lilaho, presents corresponding data for the Pacific slope basins in Washing- 
ton and tln^ uijper ('ohimbiu River P»a.sln, and the third, prepared in ciK)r>eraUon 
with the States of Oregon, Neva<la, and Washington, with corresponding data 
f(>r the Snake River Ba.sin. 

Wiiter power on tlie farm, J. S. Fitz (Trans. Amer. Soe. A(fr. Engni., 12 
{191H), pp. SS-96, figs. 8 1 — This article, prepare<l at the Manitoba Agnculiural 
College, deals with the general factors to be considered In the design of small 
w'at(‘r-iK>w’er plants and describes several specific examples. 

Ice on the farm, C. L.vkskn {South ]>akota Sta. Bid. 185 {1919), pp. 88- 
109, figs. IS). — This bulletin reports several years* exi>erlments on the freezing 
and storage of h e under farm conditions, and gives delaileci drawings of suc- 
cessful ice freezing cans and ice .st<»rage houses. 

U Was found that in S»»uth I)ak<»ta ice may be successfully frozen In cans 
and that weather at zero or below is most favoral)le tor this purpt)se. Such ice 
sluaild be .sli»red >> hile at this kov teinj^erature, and k(H>i)s better than if allowed 
to He until the wa'uther moderates before it is stored. It v\a.s also found that 
the biilglngof Ice frozen In cans may bo prevented by Inserting certiiin devices 
sutdi as rubber bladders or paratfineS pufK^r cartons to take up the eximnsion 
diK" to fri'ezlng. Ilow’ever, the bulging did not seriously affe<*t the success of 
Ice manufacture by the can method, and the prevention of bulging is not ('on- 
sid<>retl absolutely necessarj. In general, cans of sheet iron of No. 22 gauge 
gave the In^st results. 

In storage experiments, it was found that pit storage is considerably superior 
to storage above ground and that sawdust is a better packing material than 
straw. The loss during storage Is usually about 60 i>er cent or more, and in only 
<»ne ( use was as high as 47 per cent re<*overed for use. 

The spacing and depth of laterals in Iowa underdrainage systems and 
the rate of runoff from them with data from investigations, W*. J. Schlick 
(fowa Engin. Expt. Sta. Bui. 52 {1918), pp. 119, figs. 10). — This bulletin reports 
investlgatlojis, the purpose of which was to collect such accurate and reliable 
Information us to the operation of typical and spetdal umlerdra Inage systems as 
W’oukl letni to a !tK»re correct understanding of the effects of various •spacin gs 
and depths of laterals upon the level of the ground water and the rate of 
nniolf, and the corretd design of low^n undenlralruige systems. Tlu^ work 
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dune consisted in keeping records of the measurements of (1) tlie diBcharge 
from six underdrainage systems whose <lralnage areas ranged from 10.8 to 
443 acres, (2) the fluctuations of the ground water level ^Jn five of these sys- 
tems, and (3) the rainfall at or near each tract, and in studying these records 
to <leterrnine their application to picul Iowa conditions. Tlie recN>rds were 
taken from lJi08 to 1016, iiiclushe, and include at least two years’ records from 
each system. 

Tl»e records madc^ show that for typlcjil Iowa farm underdrainage systems 
the maximum rate of^ninoflf’ f*>llowing each rain or series of rains oc*curs at 
least within twcdve hours, and usually wiildn six iamrs, after tike end of the 
severe portion of the sl<*nn. Wlien the rain is at fairly Iieavy and steady rate 
for several Iiours tlu‘ tile may reacli the m^xinnlrn rate of discharge iadore 
the end of the storm, This i^j esptH*iully to l>e exia^Mcsi during tlie spring when 
series of rains an* common, Tlie jierhMl required for tlu* runofT to micli the 
maximum for tlie particular storm is worthy of miicli (consideration in (*on- 
neetlon with tlie design of systems wliicli are pro\id(Hl with intakes for ad- 
mitting surface water. In large <‘(Minty drains tlie time reciulred for the sur- 
face riinott to collect at the intak(\ and that required for a given particle of 
water to move llirough the drain, are sucli as to make it practi(‘ally certain 
tliat tlie drain will often be receiving a large amount of surface runofT at the 
same time it is called upon to care for the niaxinnim rate of nriderdrainage 
runofl'. 

These in\estigations indicalt' that, in the average loam soils of Iowa, laterals 
not to exceed 3(K) ft. apart will be ro(]uin*d to a(‘compli.s]i tlie proper control 
of the ground winter, and that the incrcus(‘ in crop proiluction when lattTals 
are not to (‘xcccd 75 ft, apart will probably make such a system (s‘onouiically 
desirable. In very riire cases undcrdrai/iuge systems may be constructed! in soils 
so open that laterals may lie placed as much as 2tX) ft. apart. When th<? soils 
are close or uhen^ the nnder(lrainag«‘ area is to he used for truck crops, It may 
be necessary to decrease the lat(Tal sjiacing to 3,3 ft. or 50 ft. In the so-t'alled 
“ hardpan ” area.s in southern Io\va tlic maximum lateral .siiacing consisleiu 
with proper control of the grouiul water will seldom, if ever, exceed CO to 75 ft. 

“There seems to be no ade(iuate reason wiiy the average dejitb of all lateral 
systems should not be at least four feet. The only iiossible cxtvpllon to this 
general stuteimTit is for underdralnuge systems in the ‘ hardpan ’ areas. — Lat- 
eral systems 4 ft. det'ii in these soils will not remove tlu* surplu.s moisture as 
rapidly during the first ft'vv years as \^I1 systems not so deep, iiut this soil 
will become more open as time goes on. — It is re(*ommende<l that even in this 
soil no lateral systems be placed less than 3 or 3.5 ft, de(*p, and it is firmly 
believed that, when the results for tiie whole life of the drainage system are 
considered, it will be more economical to bold to the 4-ft, deptli. 

“It is obvioms that a determination of the rati* of runoff will depend larg€*ly 
uiK>n tlie judgment of the (uiglneer, but — tlie data — show tliat such a procedure 
is desirable, and that it is not logical to use a uniform rate of runoff as i.s 
now^ the all-too-common practice. The decision us to the rate of runoff from 
large county drains presents a more difficult problem. Obviously tlie runofl’ 
from such a system will be the summation of the flow^s from a number of 
farm lateral systems that are unplanned when the county drain is designed. 
In this case the engineer sliould use his knowledge of the topography and soil 
of the district, and the probable amounts of surface winter admitted through 
IntakeSf in conjunction with his Judgment as to the farm lateral systems which 
will be needed and wdiich will eventually tie Installed, in arriving at his de- 
cision as to the rate of runoff for which the system .should be designed. The 
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results of these investigations indicate quite eleaiiy that the use of a uniform 
rate of runoff is inaorrect, and that the average value of ] in., iu)w quite com- 
monly used, should he increased to A or | in.” 

Public Hoads {U. Dept Ayr,. Public Roads, 2 (1919), No. J6W7, pp. S6, 
Pys. ,1^). — This number of this periodical <‘ontains the following articles: 
Granite Block Construction, by J. L. Goldberg; Instrument for Measuring Wear 
of Concrete and Other Stirfaces, by W. E. Uosengarten (s(h‘ bel<»\v) ; (Nui- 
structing Pennsylvania Federal Aid Project No. 12: What Frost Does to Con- 
crete; Big Road Proje<^l8 Included in July and August Approvals; Bridge Ap- 
proaches; New Method for Adjusting Earth Excavation and Determining 
Haul, by J. W. Ball and C. R. Sh»re (sc‘(^ beb»w) ; and Comprehensive Investiga- 
tions In Highway Engine<u-ing Neede<l, by T. R. Agg. 

Instrument for measuring wear of concrete and other surfaces, W. E. 
Uosengarten (V, N. Dept. Apr., Puhlir Roads, 2 (J919), No. 10-17, p. 12, figs. 
2). — An instrument is described and illustrated, designed by the Bureau of 
Public Roads, uhich consists essentially of two bearing plates each 2 in. in 
diameter, pivoted on universal joints to a spanner 11.5 in. long. At the mid- 
point Is mounttHl a micrometer, whose plunger has a travel of 1 in. and wh(»se 
dial is graduated to road to 1/1,000 of an inch. A level bubble indicjites when the 
plunger is \ertlcal. In ord(T to form a base to which measunmients can 
he refernni from year to year, brass plugs are set in the i>a\enient wliere reaii- 
ings are desired. Readings arc taken by resting the bearing plates on the 
road surface and allowing the sfdndle or plunger to rest on the base plane of 
the plug. 

New method for adjusting earth excavation and determining haul, .1. W. 
lUrx and C. R. Shore (F. N. Dept. Ayr.. Puhlir Roads, 2 (1919), No. 10-11, pp. 

flgs. H). — This article describes a graphic rnethmi of adjusting excava- 
tion and d(‘terniinlng overhaul by of quantities and (‘xcess area diagrams. 

Standardization of farm machinery, A. B. Dinneen (Trans. Aowr. No<’. 

I'ngin,, 12 il9D<), pp. 15 1-1 59). —This is a review of the progress made in 
standanlization and elimination (>f farm machinery since the United States 
enterefl the war. 

Relation of large machine units to producti<>n, A. P. Yerkes {Trans. 
Jmer. *Voc. Ayr. Enyin., 12 {191S), pp. 150-159, fiy. /).-The inUh(»r presents 
and analyzes (iata from different seim-es to show that while great progress has 
bei*n made in the development of improved farm machines, much of this Im- 
proved equipment is ust^tl ou only a very small percetitage of (he farms even in 
sections where natural r*ondltkms are favorable to its use. “The greatest 
problem whl<‘h to-day confronts the various organizations for the promotion 
of agriculture is that <»f having avallnhle imi»roved c'quipment more fully 
utilized.” “The principal Ju.stiflcation for the adoption of improv(»d farm ma- 
obiuery is a farm of .sufficient size to utilizx* it efh(‘ently ” 

An uniUysis to distinguish lietween a cniiik and an eccentric as driving 
or driven elements, H. S. Dickinson {Trans. Atner. Noc. Enyht., 12 

(19/8), pp. 91-12i, J8). ~*Thls In an intricate matbematioal analysis of the 

action on <?nch other of a crank and an eccentric ou two different shafts in the 
same horizontal plane. 

It is concluded that a crank can drive as w('ll as be driven, and that an 
eccentric will drive fairly well as compared with a crank, but in no measure 
can it Iw driven as eompaml with a crank. In the case in question, It is con- 
sidered that the ordinary value of friction would make it unsafe to utilize 
cranks as driving members to eccentrics. “EvSpecially when the number of 
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cranks is Hmiletl to two, It is evklent that it would bo iiupossible to amploy 
cranks to drive ecc&trics even under the most favorable ^’(mdltions.” 

The Wichita tractor demonstration {Om J^Jntjinv, '^1 {IVJif), No, iK p, 
297), — This article lists the 59 tractors denionst rated at the rec<mt tract (»r 
demonstration at Wichita, Kans., and states that “ the trend of tractor design, 
as shown by the exhibits, is toward the four-wdieel type, and tlie advent of a 
small macidne of the om‘“plow variety and a rating of 5*10 to 0-12 h.i). (Grad- 
ually but surely the tifth-wdieel is passing in favor of tlie sl(‘ering knuckle. In 
fact, the whole tendency is toward the automobile type of construction. xVc- 
cvssibility is another feature that is re<*eiving attention. KiTosene troubles 
seem to be passing, and the majority of the machines burned this fuel. Four- 
cylinder engines are largely in favor, while an otrcasional six-c> Ihnler is to 
be seen. 

“The fact that the tractor is adapted to other tasks than jilowing and haul- 
ing is be(M)ining recognized. In several instances the farm machirwTx, tlu‘ 
mechanism of which is usually operated from the wheel, is arrangc^d to derive 
its power directly from the engine on the trader. This is accouipllslied by 
means of a flexible shaft. The plan eliminates the bull-wheel on the liarvester, 
the chain drive on the manure spreader, and similar mechanisms of other 
machines.” 

The gasoline automobile: Its design and eoiistructioii, l\ M, 11ku)T 
(Nyacky N. Y.: Autfurr, 1916, voL J, 4 . cd,, pp. Vl-JrOOS, pis, 24, fhjs, 3H2; 1917, 
vol 2, 2, ed„ pp, figs, 426; 1918, rol ;l pp. figs. 319),-^ 

This wx)rk consists of three volumes, as follows: J, 77/r gasolnw nudor, 
dealing with the details of the theor.v, dtsslgn, construction, and o{)eration of 
internal combustion engines for use in motor proi>elh‘<| veluclt^s; II, Trans- 
niisston, 1 tinning gear, and control, dealing witli the design, construction, and 
operation of the mechanical parts (»f the motor-propelled vehh‘le aside from 
the motor; and III, Elcvincal (qinpmint, dealing with the eU'crrical 
raent of the inotor-jiropelled vehicle, and giving a large amount of f>ractical 
information on maintenance, care, and repair. 

Plow bottom design, C, A. Bacon (7’raa». Atncr, Hot . Apr. Kngin,, 12 (1918), 
pp. 26~42, figs. 19 ). — In dealing wdth the question of plow bottom design. It is 
pointed out that the shajie of the moldboard' is not (be only fa<*(or governing 
proper scouring, and that it is therefore nei-essary to design the moldlioard 
to a shape so that it interferes a minimum amount witli the crumbling of 
sticky soils. The chief cause's of failure of moldlioards to scour are coTisid(‘red 
to be soft spots, inequalities and depressions in the inoldbourtl, and the con- 
dition of the soil, so that the material from wldch a plow bnttom is made af- 
fects scouring as much as shape. Comparative tests of a chille<l-metal plow' 
and a steel plow in hard, gritty soils showed that the steel share UisttMl 
only 8 hours while the chilled share lasted 5t hours. The gn‘atest amount of 
W'ear took place on the underside of the jvoiut of both shares. 

Experiments w^ero conducte^l, in a clay soil saturated with winter, on the 
passage of earth over moldboards, vitli four typi's of bottom Tuadc' for widely 
varying soil conditions. With a moldboard deslgm'd for sticky soils, there 
w'as very little pulverization and the furrow^ slice of clay soil was turned 
over without disturbance of soil particles. With a plow designed for sandy 
soils, the clay soil was broken into large clods. With a medium mold- 
board deMgned to plow a loamy (yjie of soil, it wits found that (lie furrow slice 
w-as turned on edge so that part of H rested on tlie furrow bottom and part 
on the top of the moldboard. “ There Is enougli evidence to show that while 
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the bottom in more particularly adapted to this soil than either of the t»receU- 
bottoms, yet it If^iiot entirely satisfactory. * 

*‘A type of bottom partiimlurly luhipted for a clay soil was used in the last 
experiment. This bottom forces the turned furrow^ slice farther forward 
against the earth, and puts more jiressure on it with the moldhoard, which has 
a crushing effect. This crashing, grinding motion, wdiere one part of tlie earth 
works right against the other, results in the pulverization of the soil. Tlu^ 
moldboard, too, is longer than ordinary — a feature which adds to the strong 
pulverizing cliaracteristics of this bottom. Naturally that kind of a ploNv is 
going to pull harder than one tliat breaks the soil into clods.” 

FurtlHT experiments with the four types of plow's on one soil showed that the 
difference in the quality of the work done w'lth the poori^st plow and tlu^ liest 
)>low was very inurktHl. The hitter plow pulled 14 per (*ent heavier than the 
former. 

A study of the plow bottom and its action upon the furrow slice, K. A 

White {7'ujhs. J/arr. Nor. d//r. Enrfin., 12 pp. ^2-50, /,?)-~Tliis is 

a review of a pajicr prcAiously noted ( F. S. U , ffS, ]>. 701 ). 

Work of cultivation M. Uingelxiann {- four , Ayr. Pml ., tu xcr., SJ (/1^/N), 
No. Jit pp. 60-1i9, fiya. 5). — Data art* summarized from different investigations 
showing that on a tertiary clay soil about (‘ight times as much energy was 
required for preparing the soil for beets following cereals as for winter wheat 
following beets. Fiider better cultural conditions it was found that this ratio 
could he reduc(*d to five. 

The (Uiergy n‘<juin*d for the preparation of soil for winter wheat following 
hwts was kilogram-naders per luKiare, for beets following cereals 

3h,4()0,<H)0, for stiring (»ats ld,H()0.d0d, and for winter cereal following lucerne 
17,2(K),(KM) kllograiiemetei^ per hectare. It required an ii\erage total of 19.5 
hours per hectaie for iirejiaring .soil for wint(*r wheat following hoots, anil 94 9 
hours for prt'paring soil for beets following cereals. 

Modern develojiinents and practical det^iils in the preservative treat* 
ment of wood, K. (\ Harth iPrann. Artier. Soe. Ayr. JJuyin., 12 (/.a/, Si. pp. 75- 
87, //.qs. 5). — This is a brief dl.sciission of pressure and mmpressure processes 
for th(‘ ]>reser\ativ(» tnaitment of timber, and is HC<'omi>anieil by a standard 
sptHification for refiiu^il eoal tar creosote and roconiniendations for ai^plication 
of noni>ressnre treatment. 

Oeosotlng fence posts, 11 . W. (South Carolina Sta. BitL 20J {1iU9), 

pp. 13, fiys. 2). — Tht‘ results of 10 years’ experiments on the (‘Oinpariitive value 
of some of the inon* promising methods of preserving farm timbers are 
report txl. 

It W'as found that, of the methoils of treatment employed, the open tank 
trentnieul proved best. Mo.st satisfactory results were obtained by using two 
tanks, one for hot creo.sote and one for c(d4l. In this case the best impregna- 
lion was obtained by allowing the posts to remain in the hot creosote for from 
2 to 3 hours and in the cold creosote for about 3 hours. The most salisfaclor> 
temperature for the creosote In the hot bath was 220'" F. and for the cold bath 
120*^. When only one tank was usetl, It was found be.st to keep the creosote at 
220® for 3 hours after the posts were put In and then allow tht‘ tank to remain 
unheated for 3 hours while the creosote cooletl. Best results w'cre obtained by 
standing the butts of the posts In the hot oil to the depth they are to go into 
the ground ami then immersing the entire post in the cold oll^ or, where a 
single tank was used, by allowing posts to stand in the creosote at this depth 
until about an hour after It had started to cool and then turning them dow’u 
for the balance of the cooling period. The brush treatment with creosote, 
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while not so gooci the tank treatment, more than doubled the life of pine 
posts. 

“ Round pine and oak posts made from young trees 6 or 8 in. iu diameter, 
when well seavsoned and thoroughly impregnated with (Teosote, will last for 
longer than 10 years. Black gum, sweet gum, hickory, and poplar posts aro 
not so durable when treated with creosote as are pine and oak posts. Untreated 
pine posts last from 1 to 4 years. Hound posts when properly seasoned are 
more durable than split or sawed i>osts of the same species. This is due to 
the fact that the creosote penetrates the round posts better and more evenly 
than It doe^s the split or sawed i>osts. Small posts when treated with creosote 
are better than large posts. Thc'y absorb the creosote better and last longer. 
As a preparation for treatment, all posts must be peeled, having the inner white 
bark as well as the outer rough hark all nunoved, and must he w'ell seas^med. 
To season posts it takes about S weeks for pine and about 6 weeks, depending 
on the season, for other species.’’ 

Some stock ranch accessories, H. K. Mithoock and H. Welch {Montana, 
Sta, Virc. 8^ {MUO), pp. 85-100, fips. 15). — This circular contains detailed draw- 
ings of articles of ranch equipment in general use and giving satisfaction. 
These include a corral gate, a chute and squeeze, a I'cctangidar feed rack for 
cattle, a feed ruck for sheep, an alfalfa feeding rack, a self-feeder for hogs, a 
cheap root cellar, and dipping vats. 

Practical suggestions for the construction of liquid manure tanks {Jour. 
Bd, Agr. [Jjondon], 26 {1919), No. 4, pp. 451~4S6, flg^. 2) — Plans and speciMca- 
cations for a liquid manure tank and accessories arc givcMi. 

Barn roof de.sign, J. L. Strahan {Trana. Anier. ^ov. Agr. Kngin . 12 {1918), 
pp. 57-7.5, ffg^^ h’). — This is a study made at (’orm*!! University of barn roof 
designs in general, and an analysis of the Sliawv<‘r truss ty])o in parthailar. 

It is concluded that, as ordinarily constructed, the Shawver truss Is not a true 
truss in the sense that it is truly rigid. In order to make it so, the lower roof 
rafter must he made an integral part and designed to withstand tenslonal 
stresses from vertical loadings and compressive stresses from wind load. This 
also applies in less degree t<> tlie upper roof member. “ It is further very ap- 
parent tliat the ynirline iK>st should always be heavier than the peak tie. They 
should ordinarily have relative strengths of 4 to 15.” 

Rural housing, J. A. W. Chant {llcot. Jour. Agr.^ 2 {1919) , No. 5, pp. S69-- 
574, fiO- f )• — ^Tbis article outlines the iiniAu’tant factors to be considered in the 
choice of sites and the selection of types of houses for rural districts, with 
special reference to conditions in Scotland. 

As to sites it is considered desirable to erect liouses in groups to increase the 
effective use of drainage and water supply conveniences. Health, convenience, 
and apiiearance are considered to he the important factors in house planning, 
and a sample plan Is suggested. 

Sanitation of rural workmen’s areas (Pi/5. Health Rpts. [U. 8’.], SS {1918), 
No. 36, pp. I V-\- 1477-1536, figs. 13, pis. 4). — lids report deals with water sup- 
ply, sewage disposal, housing, and community planning for rural wwkinen, 
giving plans and specifications for structures. 

Farm building ventilation, W. K, (’labkson {Trans. Amer. 8oc. Agr. Engin., 
12 {1918), pp. 51-57). — This article consists mainly of an argument for the 
adoption of more highly specialized work on the subject! of farm building 
ventilation. ♦ 

The design, manufacture, operation, and care of lead storage batteries 
for farm lighting plants, II. M. Beck {Trans. Amer. Soc. Agr, Enffin., 12 
{1918), pp. 187-207, figs. 17). — This Is a general discussion of the theory, de- 
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velopment, construction, ami oi)eratlon of storajxe batteries with particular 
reference to their use in Isolated i^lants. 

With reference types, it is statwl that between the IMante and Pasted 
types “the cost per ampere hour discharge life is about equal, the Plante show- 
ing less than 10 per cent advantage. The cost r>€‘r amjx^re hour capacity is about 
two to one in favor of the l*asted type. The Plante is more rugged, but is con- 
siderably heavier. The Pasted tyiJe is ruggetl enough, and has the advantage 
of lightness and compactness. This comparison shows up very decidedly in 
favor of the adoption of the Pasted type, and explains why this type is practi- 
cally standard for this service." 

EUIIJAL ECONOMICS. 

Forward in agriculture, (i. I. Christie {Bank€r-Farm<^r, 6 {1919) ^ No. 5, 
pp. 8y 9 ). — Addressing the conference of the Agricultural ('ommission of the 
American Bankers Association and committees on agriculture and education of 
the bankers’ State associations with the U. S. Department of Agriculture and 
other national agencies, the author cites instanc*es showing how investigation by 
the Department of Agriculture of expenses and net income on certain farms has 
enabled the operator to increase his operations by eliminating unprofitable items 
of his business. He emi)hasizes the intcrdeiKmdence of farmers and business men. 

The farmer and finance, C. W, Thompson {Banker-Farmer', 6 {1919), No. 
5, ftp. 16-19, figs, 2 ). — Addressing the conference noted above on this topic, the 
speaker points out the extent to wliich banks carry farm mortgages and short- 
term farm loans, and the ways in which bankers are w(»rking for the improve- 
ment of agriculture. 

Agriculture and the banker, D. F. Houston {Bankcr-Fa) trier, 6 {1919), No. 
5, pp. 5, 6, fig. 1 ). — This address has been noted from another source (E. S. R., 
40, p. 890). 

Farm plans for using borrowed capital (Miss. Agr. Col. Ext. Bui. 10 
{1919), pp. 27, figs. 5 ). — In this bulletin are printed two plans for investing pro* 
posed loans from Federal farm Joan associations receiving first and second 
prizes offered by a banker in Memphis, Tenn., cooperating with the farm 
management department of the Mississippi College. Tern)s of the contest re- 
quired of the men a map or sketch of tJie farm, a complete inventory of all farm 
property, a list of crops produced last year showing the number of acres, yield, 
amount sold, and price, a list of thfc income received from live stock or live- 
stock products, crop rotations followed in the past five years, a sketch of the 
fields showing where any clearing, fencing, tile draining, or other improve- 
ments were to he made, crop rotation to he followed for the next five years, 
and a list of improvements or purchases to be made and estimated cost of each; 
and of the women, a plan of the bouse locating the furniture, an inventory of the 
household goods, a budget of expenditures for last year for food, clothing, and 
shelter, a schedule of dally work, a proposed plan of the house, and a list of 
conveniences and furniture to be purchased. 

Credit rating the farmer, I. Wright {But. Natl. Assoc. Credit Men, 21 
{1919), No. 7, pp. J^OO-JiOS; also in Cornell Countryman, 17 {1919), No. 1, pp. 7, 
8 ). — There is here proposed an organization along the lines of the farm bureau 
organization, the functions of which would be to install a standard system of 
records and accounting for fanners that would indicate the farmer’s profit 
and loss, facilitate the figuring of his Income tax, prove the w*#rth a credit 
risk of an individual farmer or farm organization, and lessen the expenses of 
bankers and business men in determining the farmer-customer’s credit ability. 

100205”— 20 7 
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How to make and analyze an annual report for country grain elevators, 

F. Robotka {Univ, M;inn, Agr. Ext. Div. Spec. Bui. 42 (1919), pp. 14, fig. 

This bulletin suggests a form for an annual report and way* of analysis of the 
information it should contain. The adoption of a uniform system of grain 
elevator accounting devised by the Bureau of Markets, U. S. Department of 
Agriculture, Is urged. 

Dand and agricultural bank of South Africa, (Union Bo. Africd, Land and 
Agr, Bank Bo. Africa, Rid. 1918, pp. lA-49). — This report continues information 
previously noted (K. 30, p. 504). 

Making the farm pay, C, C. Bowsfield (Chicago: Forbes d Co., 1919, rev. 
ed., pp. 311). — A general handbook of farm practices. 

The influence of good farm organization jn cosIkS of production, W. P, 
Handschin (Jour. Farm Form., 1 (1919), No. 3, pp. 102-108). — The author dls* 
cusses briefly tlie physieul organization of the farm, also tlie maintenance of 
the fertility of the soil, tlie most advantageous marketing of all crop material 
produced, the best utilization of the man and horse labor used, and the in- 
surance against crop failures, price fluctuations, and other unfavorable condi- 
tions by means of a reasiumble degree of diversity in producing both crops and 
animals as cost-of-pi'oduction factors in profltable and permanent systems of 
farming. 

The problem of land valuation in connection with a property tax in 
Austria, ,1. K. von Bafer ( Arb. Ueiit. Laudin. CchcU. (hferr., No. 2 (1918), pp. 
72-84). — This is a contribution to discussions of the property lax for Austria. 
Pro.1e(,‘ts for raising the needed income by increasing existing taxes or in- 
augurating new ones, land tax legislation of foreign countries, and methods 
of valuation are discusscci and compared. The autlior urges the appointment 
of a committee of inquiry, including some selected landowners. 

Laws of Maine relating to agriculture ([Augusta] : Dept. Agr., 1919, pp. 
23). — This gives the text of the laws relating to agrlciiltun^ passed by the 
legislature in 1919. 

Disposition of the public lands of the United States with particular ref- 
erence to wage-earning labor, L. Magnusson (Washington: U. B. Dept. Labor, 
1919, pp. 30). — This liistorlcal survey treats briefly of eight periods in the 
history of American land policy: (1) 1784—1801, contract sales by the Fed- 
eral Government of large areas; (2) 1800-1820, perifKl of credit sales in small 
lots; (3) 1820-1841, i)erlod of cash sales, usually in areas to suit purchasers; 

(4) 1841-1891, preemption system, or sale at low prices to individual settlers; 

(5) 1841-1871, land-grants period; (6) 1862 to date, honu^tead period; (7) 
1880-1900, period of reforms; and (8) 1901 to date, conservation and reclama- 
tion period. Tables taken from tlie Yearbook of the U. S. Department of Agri- 
culture for 1808, and from records of the General Land Office, respectively, 
show the disposition of the public domain, by Slates, in 1898 and in 1915, 
and under specified acts or grants of Congress to June 30, 1918. 

) Homes for soldiers, P. K. Lane (Washington: U. B. Dept. Int., 1919, pp. 
40 ). — ^This publication relates to a bill to provide employment and rural homes 
for those who have served with the military and naval forces through the 
reclamation of lands, to be known as the “ National Soldier Settlement Act.*’ 
It indicates the number of responses of soldiers to the proposed plan of the 
Secretary of the Interior for land settlement, the legislation and resolutions 
adopted by the several States, resolutions of public bodies, and the laws simi- 
lar to th^ proposed act adopted in other English-speaking countries. 

Beport to the Secretary of State for the Colonies of the committee ap- 
pointed to consider the measures to he taken for settling within the 
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'Bmpire ex-service men who may desire to emigrate after the War (Empire 
Settlement Com, Bpt, IGt. Brit.], 1917, pp. Ilf +62). — Conclasions reached after 
the examination ofVitnesses and representatives of the over-sea dominions 
relate mainly to plans for settling ex-service men on the land in various parts 
of the British Empire, and to such jdiases of the problem as facilities pro- 
vided and contemplated, need for capital and experience, group settlements, 
training, transport, finance, constitution of a central authority, etc. 

Cooperation for small producers (Bd. Agr. and Fisheries [London], Guides 
Smallhold,, No. S (1919), pp. 15). — This, one of a series of guides to small 
holders, sketches the operations of a number of cooperative land renting, 
insurance, purchase, and producing societies, and the functions of the Agri- 
cultural Organization Society of* Great Britain in assisting the formation of 
coopera ti ve soci e ties. 

Report of the Peasants’ League, 1914, 1915, 1916, 1917, E. Lyt- 
GAEBEN8 (Bocretihond Beige Exercise, 19H, pp. 58; 1915, pp. 85: 1916, pp. 100; 
1917, pp. 113). — Those volumes report the activities of the League In general 
and of sov(‘ral special sections, ins[yection services, insurance organizations, 
and mutnahaid societies. 

The consolidation of agricultural cooperation In Russia, S. Maslov 
(Russ. Coop. [London], 3 {1919), No. 10, pp. l/f9, 150). — ^The functions of a 
Rural Council formed at Moscow in December, 1918, as a central advisory 
body for agricultural cooperative organization are bri(*fly outlined. 

The cooperative movement in South Africa, 0. J. Pisab ( U, S. Dept. Com., 
Com. JRpts., No. 252 (1919), pp. 519-526). — Producers’ associations among agri- 
cultural and pastoral industries, both those receiving Government assistance 
and under independent organization, also a few consumers’ societies, are in- 
cluded in this account. 

Farmers’ Market Bulletin (North Carolina Sia., Farmers* Market But, 6 
(1919), No. 29, pp. li). — In this number Is continued the usual partial list of 
products which farmers have for sale, and a brief article by W. R. Camp, 
setting forth the benefits of a State Warehouse System provided by the North 
Carolina Legislature, is included. 

Monthly Crop Reporter (V. B. Dept. Agr., Mo. Crop Rptr., 5 (1919), No. 
10, pp. 97-108, fig. 1 ). — In this are given the usual United States crop summary 
for October 1, 1919; estimated crop conditions October I, 1919, with compari- 
sons, a map illustrating the composite condition of all crops, and a general 
review of crop conditions on that date; estimated farm value of important 
products September 15 and October I ; average prices received by producers of 
the United States; and range of prices of agricultural products at important 
markets. Compilations of index figures of crop prices, 1910 to 1919, the base 
of which the average price December 1, 1860 to 1908, of wheat, corn, oats, 
barley, rye, buckwheat, potatoes, hay, flax, and cotton ; of prices of meat animals 
to producers, monthly, for nine years, 1910 to 1918; of data showing monthly 
marketings of corn, wheat, oats, and flax by farmers, 1914-15 to 1918-19 ; the 
Florida and California crop report; potato production by months when har- 
vested, 1917 to 1919; population and beef cattle, East and West compared; 
condition and forecast of cranberries and hops; and production of soy beans 
(for grain) in the United States, by States, 1918 and 1917, are showm. The 
International Institute crop report and special articles on trend of prices, time 
when crops are harvested, sectional meat consumption in the pnited States, 
cotton condition September 25, 1919, and changes in live-stock supplies in 
August are included. 
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[AgPicultiiral statistics oi the tJnited Kin^!:doln, 1902-1916] (Statie,^ 
Ahfi. United Kingdom, jm-lOlS, pp. Information is continued which 

was previously noted (E. S. R., 37, p. Ifll). ^ 

lieturns of produce of crops in Scotland (Agr, Scot.y 5 {1916)^ pt^ 

e, pp. 56-77: 6 (1917), pt. 2, pp. 5 d- 7 ? ) .—These reports continue data previously 
noted (E, S. R., 37, p. 891). 

[Returns of agricultural crops for 1917] (Landw. Jahrh. fichweiz, SS 
(1919), No. 2, pp. 71 / 4 - 8 ^^ 57 ).— In this journal are given notes on the prog- 
ress and status of Swiss agriculture for 1917, and information regarding re- 
turns of agricultural production, previously noted (E. S. R., 38, p. 91), is con- 
tinued for the year 1917-18. 

Agricultural statistics of Ronmania (Affn. Indus. Com., Dir. Gen. Statis., 
Statis. Agr. Romdnivi, 1918, pp. 85 ). — This gives statistics of the number and 
area of agricultural holdings, area sown to the principal crops, and returns in 
1918, previously noted for 1915 (E. S. R., 35, p. 894). 

[Agricultural statistics of the Union of South Africa] (Off. Year Booh, 
Union So. Africa, No. 2 {1918), pp. 387-451, figs. 2).-— These statistics show land 
tenure, occupatiem, and live stock and agricultural production, mainly for the 
period 1919-1917. 

[Land tenure and settlement: Agriculture and live stock in New 
Zealand, J9181, M. F'raser {Netc Zeal. Off. Y earhook 1918, pp. 465-555, figs. 
2 ). — This continues Information previously noted (E. S. R., 40, p. 195). 

AGRICXrLTXTEAL EDUCATION. 

[Progress in agricultural and veterinary education], J. Mackbnna {Rpt. 
Prog. Agr. India, 1917-18. pp. 151-161, 188, 189, 210-215, 2/7).— This is a brief 
review of the principal educational activities in India in 1917-18, including notes 
and statistics on the postgraduate course at the Agricultural Research Institute 
and College at Pusa, the provincial agricultural colleges, the veterinary coUegcB 
at Bombay, Madras, Calcutta, and Lahore, the veterinary schools at Insein 
and Taunnggyi in Burma, and on vernacular schools including three agricul- 
tural middle schools with 2-year courses and one with a 1-year course in Bombay, 
and 2-year agricultural courses in connection with the agricultural colleges in 
the United Provinces and the Punjab. Two agricultural middle schools are 
also under construction in the Central Provinces. 

Some observations on agricultural work In Egypt, America, and Japan, 
ni, Japan, W. Roberts (Agr. Jour. India, 14 (1919), No. 1, pp. 122-127, fig. 
1 ). — This article deals with agricultural education and the introduction of 
agricultural improvements in Japan, 

The facilities for agricultural education, which is in charge of the Department 
of Education in Japan, include technical institutes, which are of the lowest 
grade and receive pupils who have finished the cf)mpulsory elementary e<iuca- 
tlon of 6 years; agricultural schools, of lower and higher grade (classes B 
and A), which, respectively, admit pupils who have completed the 6*year 
compulsory primary course, and pupils with an additional 2 years in the higher 
primary schools, and which offer 3- or 4-year courses ; higher agricultural tech- 
nical schools which receive graduates of the middle schools, offer a 3-year 
course, and turn out men qualified to teach in the middle and primary schools ; 
and the agricultural college at the Imperial University of Tokyo. • 

Each prefecture has one agricultural school of class A, while many counties 
and towns have class B agricultural schools. The education is very general 
in all of them, with agriculture occupying from 2 to 6 hours a week, according 
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to the class of school. The agricultural training is practical in all the middle 
and higher schools. , The time-table is given of an agricudural school with a 
S-year course which Is typical of most of the middle and higher gra^ie agricul- 
tural schools. 

liist' Of agricultural and horticultural officials, institutious, and organi- 
zations {Dept. Landb., Nijv. en Handel [N ether lands^^ Verslag, en Meded. Dir. 
Laridb., No. 2 {1919), pp. 156). — ^This is the annual official organization list of 
the Direction of Agriculture of the Department of Agriculture, Industry, and 
Commerce, including higher and secondary agricultural education and research 
institutions, agricultural and horticultural winter schools and courses, itinerant 
instructors, and associations in the Netherlands in 1919. 

Report on agricultural and housekeeping schools for 1916-17 {Aarsber. 
Offentl. Foranat. Landhr. Fremrne, 1917, 11, pp. XlV-\-371). — ^This report gives 
detailed information concerning the faculty, students, equipment, instruction, 
farm w^ork, and receipts and expenditures of the agricultural and housekeeping 
schools in Norway for 1916-17. 

Tenth annual report of the School Garden Association of New York, 

1918, edited by V. E. Kilpatrick {Ann. Rpt. School Gard, Assoc. N. Y., 10 
(1918), pp. 24t figs. 17). — This is a report of progress on the school, home, and 
farm gardens of New York City in 39] 8, 

Regular classroom teachers were employed for the necessary supervision and 
teaching, resulting in economy of operation and in keeping the gardening di- 
rectly in tlic school itself. As far as iiossible each child had his own garden 
and had what he grew. Wherever this plan -was adhered to most closely there 
was had the greatest succ(‘ss in attendance and interest. 

In the Bronx and Brooklyn sch(K>l farms, of 10 a<Tes each, 600 boys between 
the ages of 12 and 14 years had gardens of 1,250 sq. ft. each. The total value 
of the produce from the school gardens and farms was $17,664 27, of which 
$12,532.09 was from the gardens and $5,132.18 from the farms. The appropria- 
tion by the Department of Edu<‘atlon for the school gardens was $7,500 and 
for the school farms $2,836. 

A year in agriculture, witli plans for home projects, A. W. Nolax {CJii- 
eago: Row, Peterson tf Co.. 1919, pp. S94, figs. 1^2). — q''his book is arranged In 
five parts, viz, agronomy, animal husbandry, farm business and life, horticul- 
ture Including farm forestry, and home projects, outlining in detail projec'ts for 
which study topics will be found throughout the text. The subject matter deals 
with the principal farm, forage, garden, and orchard crops, farm animals and 
live stock farming, etc. Notebook questions, suggested practical exercisf\s, and 
home iirojects follow each chapter. Brief statements are given with reference 
to the organization, purpose, and activities of a number of country life organiza- 
tions, such as the grange, farmers' Institutes, farmers’ union, etc., and of the 
progress that must be made by rural life institutions, i. e., the farm, the farm 
home, the country school, the country church, etc. An appendix contains the 
text of a recoinraended constitution and by-laws of a high school and country 
life club and a brief list of references. 

A textbook in general science andi the economics of daily life, H. Brown- 
ell (Philadelphia: P. Blakiston^s Son d €o., 1918, pp. XI-\-383, figs. 118 ). — 
This text includes among others chapters on the chemistry of the home, dealing 
with rooms and their furnishings, fuel and lights, some foodstuffs, cost of living, 
etc*; the surroundings of the home, such as the garden and its ^;are, soil condi- 
tions for plant growth, some plant studies, the usefulness of plants to man, 
trees, and birds ; and the farm — ^poultry and eggs, the horse, cows and the dairy 
industry, lessons on com, apple raising as an industry, wheat and wheat grow- 
ing, and the origin and nature of soils* 
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A source book of biological nature-study, E. li. Downing {Chioago: Univ. 
Chicago Press, 19 pp. XXI+60S, pt /, figs. Tlifs book is one of a 

science series, as stated by tlie author, that is written to meet the chief need 
in science instruction to-day, viz, a more etncieiit organization of the course of 
study with a view to its socialization and practical application. The text is in- 
tendiHl for tiie use of students in normal schools and schools of education and 
of teachers. The material is arranged in problem form and is selected for its 
social and practical values. Chapters are devoted to animals of pond and 
stream, insects and idscct allies, birds, animal companions, wayside flowers, 
common trees, seeds and seedlings, the garden, and spore-bearers. A bibliog- 
raphy is appended to each chapter. 

Nature teacliiiig, F. Watts (London: Govt, 1918, 4 . ed., enh, pp. Vn-\'214, 
figs. ^2).““In tins revision of this text, previously noted (E. S. R., 13, p. 494), 
in addition to minor changes the chapters on insects and fungi have been re- 
written to bring the subject matter into accord with recent ideas and develop- 
ments, and the information on plant habitats has been revised. 

Tt^aching home economics, A. M. Cooley, O. M. Winchell, W. H. Spohe, 
and J. A. Marshall (New York: The Macmillan Co., 1919, pp. AT/-f-5t55). — 
The object of this book, which is Intended for use as a text primarily in nor- 
mal schools and colleges and by teachers in service, is to offer suggestions for 
the organization, administration, and teaching of home economics studies. It 
comprises five parts dealing respectively with il) home economics as an or- 
ganized .study in tlie school program, including chapters on the response of 
womanhood to modern social demands, tlie response of educational agencies to 
the needs of women, the development of home economics in response to the 
needs of the girl, and the interrelation of home economics with other subjects 
In the cuiTiculum; (2) various s('hemes of organization of home economics 
studies in the elementary school, four-year, junior, and senior high .schools. 
Including evening classes and continuation courses, and in rural schools, and 
home economics in other organizations which contribute to the education of the 
girl; (3) tbe planning of lessons in home economics, including suggestions for 
charact€‘ristic lessons, a study of basic elements in planning the individual les- 
son, management problems, and standards for testing methods of Instruction 
in home economics; (4) the home economics teacher and supervisor and their 
preparation, the utilization of community interests in the teaching of home 
economics, euuipmeut, literature, and ofniiort unities In the teaching of home 
economics; and (5) outlines of courses of study in operation in different high 
and trade schools and a complete list of furnishings for an apartment. Each 
chapter is followed by suggestions for study and review and references for 
collateral reading. 


MISCELLANEOUS. 

Report of the Guam Station, 1918 (Guam f^ta. Rpt. 1918, pp. 61, pis. IS ). — 
This contains reports of tiie animal husbandman In charge and the agronomist 
and horticulturist, and meteorological observations. The experimental work 
recorded is for the most part abstracted elsewhere in this Issue. 

Report of the Porto Rico Insular Station, 1918 (Ann. Hpt, Insular Expt. 
Sta., Dept, Agr. and Labor, Porto Rico, 1918, pp. contains the or- 

ganization list, a report by the director for the fiscal year ended June 30, 1918,. 
including an extensive r4suni^» of the previous development and work of the 
Jhstitutlon, and departmental reports, the experimental features of which are 
for the most part abstracted elsewhere in this issue. 
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Alaska Stations. — For some time these stations, especially those at Rampart 
ami P'airbanks, hoA e (h‘Vo<ed much etTort to the h(*curiiig <rt‘ early ripening? cereals. 
A lar^je uuraher of varieties from various parts of tlie world have been tested 
and selections made from the earliest niaturirij: ones for further observation. 
Hoad to row plaiitiuj;s have been made for several y<‘ars, and a number of 
strains have been secured that ripen several days earlier than the oriftinal varie- 
ties. In addition to selection work, a large amount of hybridization has been 
done at the Rampart station, and, after crosses are produced and the desirable 
strains established, they are sent to the Fairbanks station for extended trial 
on a held H<*ale. This work has been in progress for about ten years with very 
satisfactory results. 

In 1918 a distribution of seed grain was made to a number of farmers in the 
Tanana Valley in an effort to induce them to begin grain production on an inde- 
pendent basis. The results for the first year were so suggestive of possibilities 
that the experiment was repeated in 1919. A thrashing report was re(‘eived re- 
cently which showed there were produced in 1919 by 22 farmers in the Tanana 
Valley 1,128 bu, of spring wheat, 2,811 bu. of oats, and 121 ^ bu. of barley. In 
addition, the station at Fairbanks produced in tlie same season 303 bu. of 
spring wheat, 774 bu. of oats, and 125 bu. of barley. The amount of wheat 
yet to be thrashed is estimate^l at about 600 bu., making the total production 
of grain more than 5,000 bu. 

In 1918 the station at Fairbanks put in a small mill for grinding grain, and 
during the first season it produce<l considerable whole wheat or Graham flour. 
A sample of this flour was submitted to the Bureau of Chemistry of the U. S. 
Department of Agriculture and given a thorough chemical and baking test. 
The wheat i.s characterized by its hardness, and the quality of the bread pro- 
duced from the flour was excellent. A report on tlie baking qualities of the 
flour .states that in volume, texture, and elasticity the loaf was almost equal 
to that produced from standard flouj;*, and that it was “ one of the best whole 
wheat or Graham flours ever tested in the laboratory.” During the past season 
a bolting device has been added to the mill, and white flour is now being pro- 
duced. 

Cornell University and Station. — A joint committee for the promotion of 
education In agriculture and home economics ha.s been formed by committees of 
farmers and others in the State, and this committee has presented to the legis- 
lature a plan for the substantial completion of the State College of Agriculture. 
This plan will involve increa.ses in salaries for the staff and a building program 
involving the expenditure of over $4,600,000. 

A bill has been introduced in the legislature to establish at the university a 
separate college of home economics to be known ns the New York State College 
of Home Economics. This change, if adopte<l, will involve little more than one 
of administration, since the new college would be an outgrowth of the present 
department of home economics and would use the same building and equip- 
ment. 

Dr. Karl J. Seulke has resigned as assistant professor of animal husbandry 
to become eastern representative of the American Aherdeen-Angus Breeders 
Association, with headquarters at Ithaca. Dr. W. H. Rankin, assistant pro- 



94 EXPERIMENT STATION RECORD. tVol. 42 

fessor of plant pathojogy and plant pathologist, has been appointed in charge 
of the field laboratory of plant pathology at St. Catherines, Ort., in the Canadian 
Department of Agriculture, and has entered upon his duties. 

North Carolina College.— Dr. B. W. Wells, assistant professor of biology of 
the University of Arkansas, has been appointed professor of botany and plant 
pathologist and in charge of the department of botany. I. V. Shuiik has been 
appointed instructor in the same department. 

North Dakota College and Station. — Substantial salary increases have been 
granted the members of the college station and extension staff, effective 
January 1. 

J. Ij. Tompkin, assistant animal husbandmQn In the station, has reslgneil 
to become county agent for Grand Forks County beginning February 1. E. D. 
Stewart, superintendent of the Langdon substation, be-eame demonstration farm 
superintendent February 15 vice W. R. Porter, who will assume charge of the 
station work in marketing, vice T. A. Hoverstad resigned. Turner H, Hopper 
has been appointed research agrictiltural chemist, beginning January 1. Miss 
Mayme Dworak has taken over a portion of the teaching work in botany, 
thereby releasing C. I. Nelson and E. S. Reynolds so that they may devote 
half time to station work in bacteriology and botany, respectively. 

Oklahoma College and Station. — ^The resignations February 15 and Febru- 
ary 30, respectively, are noted of D. R. Johnson, assistant professor of agronomy 
and assistant agronomist, to accept a position at the Iowa College, and W. 
Magee, assistant professor of animal husbandry, to accept a position In Texas. 

Vermont University. — O. M, Carnbrun, professor of dairy extension work, 
has been appointed In charge of the new division of animal husbandry of the 
reorgaiijz(*d Massachusetts State Department of Agriculture. 

Wyoming Station. — Dr. Karl T. Stelk, engineering rescurcli chemist for over 
seven yesirs, has resigned to accept a commercial position. Miss M. Higgins, 
agricultural lil)rarian, has resigned to take up community service work in 
Riverside, Cal. 

Fig Experiment Station in California. — According to a note in the Fig and 
Olive Jourrml, the J. (1 Forkner Fig Gardens has set aside a tract of 10 
acres near the townsite of Fresno, Cal,, for a hg experiment station, to be de- 
voted primarily to experiments in fig culture. I. J. Condi t, formerly assistant 
professor of citrus culture in the University of California, has been appointed 
director of the station. * 

Animal Husbandry at Now York University. — A recent Issue of Breeders* 
Gazette states that a department of animal husbandry and animal industry 
has bt>en estal>lished in the veterinary college of the university. It is also ex- 
pected to provide a university farm with facilities for experimentation and 
instruction. Dr. William Herbert Lowe has been appointed in charge of the 
department. 

AmeHcan Society of Agricultural Engineers.— This society hold its thir- 
teenth animal meeting at Chicago on December 29, 30, and 31, 1919. 

The feature of the first day was the presentation of five papers describing 
projects for extension work in agricultural engineering, viz, in farm machinery, 
by F. W. Duffee ; household equipment, by M. H. Hoffman ; farm sanitation, by 
H. W. Riley; land reclamation, by E. U. Jones; and farm buildings, by D. 
Sooates. With the exception of the paper on the farm sanitation project, all of 
these papers w^e descriptive of work already being carried on by the exten- 
sion divisions of State agricultural colleges. This is especially the case with 
the project in land reclamation, which is being conducted in Wisconsin, and the 
project in farm buildings being conducted in Texas. These projects tended to 
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show the effec*tiveness with which extension teaching In agricultural engineer- 
ing can be carried on^ 

In an Instructive report made by L. O. Landis on Country Water Systems, a 
new type of small pneumatic pumping system was described, which is intended 
to supersede the so-called autopneumatic system of pumping, the utility and 
efficiency of which have been much discussed in the past. The pneumatic pump 
of the new ty^x* can be used in deep or shallow water and in cisterns, open 
wells, or bored wells. An Important feature of its construction is the elimina- 
tion of wearing parts such as tended to lower the efficiency of the autopneumatic 
system. 

A number of special papers and reports were presented, including one l>y 
J. B. Davidson on Influence of Speed on the Draft of Plows, based on tests 
conducted at Iowa State College. It was found that an increase in the field 
speed from 2 to 3 miles per hour of a plow with a general purpose moldboard 
wdll result in an increase of the draft of from 8 to 12 per cent, varying with the 
soil. Doubling the speed wdll result in an incTease of draft of from 16 to 25 
per cent. The amount of work accomplished Is increased 50 and 100 per cent, 
respectively. The furrows are laid more smcxithly and the furrow slices better 
pulvoriz(‘d at the higher speeds. It is considered tliat there are no Inherent 
difficulties in plowing stubble ground in good condition at a speed of 4 miles 
per hour, and that plows can be oiierated at even higher speeds if specially 
designed tV»r that purpose. 

Efficiency of horse labor was discussed at length by Wayne Dinsmore. It 
was pointed out that better use can be made of horses on farms by eliminating 
the underweight, inefficient horse, and that the efficiency of horse labor on farms 
can he in that way increased to an extent which will very materially reduce the 
substitution of mechanical power for horsepower. 

Other papers presented were as follows: Educational Value of Tractor 
Demonstrations, by A. E. Hildebrand ; Soil Erosion in Iowa, by M. H. Hoffman ; 
What AVe Know and What We Guess at in Drainage Design, by D. P. Weeks; 
Thrashing Methods, by L. 11. A"an Volkenhurg; and Engineering Features of 
Land Clearing, by John Swinchart. The last papier pointed out that in W’ls- 
coiisin alone there are 10,060,000 acres of usable cut-over land averaging 60 
stumps per acre. Further development of improved machinery and methods 
for the removal of these stumps is considered highly desirable. Investigations 
with €*xplosives have shown the desirfibility of using those which produce a 
slow heaving action rather than a quick shattering aetlon. Trinit ro-toluol has 
been found to bo a very effective explosive in land clearing when used in small 
charges, in spite of its terrific action, and while it can not be manufactured to 
compete with dynamite, there is use for all the war salvage T. N. T. available. 
The opinion w as expressed that more publicity should be given to electric blast- 
ing as preferable to the cap and fuse method. Mud capping is considered to be 
applicable for splitting stumps, and depth of hole and proper tamping are im- 
portant factors in getting efficient results. Trials of machines for stump pull- 
ing have developed weak points In both englne-oi>erated and horse-operated ap- 
paratus. A suitable machine must be simple, light in w^eight, and of low price, 
and must develop both strength and reasonable speed on the pulling lin6. For 
old tough stumps a combination of stump puller and explosive is effective, but 
in any case the power machinery should include means for piling the stumps. 

A number of special committees reported on the subjects of education, test- 
ing and rating, farm field machinery, research, barn ventilation, sanitation, 
draipage, farm structures, farm buildings, and data. The report of the data 
committee as presented by R. W, Trulllnger consisted mainly of recommenda- 
tions relating to the preparation of a handbook of agricultural engineering. 
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The difficulties of the problem were discussed, and several hundred references 
to agrieulturing dSta, selected at random from recent ni;,mhers of Experiment 
Station Recordf were presented to show somewhat the scope of the problem and 
also to serve as a basis for a general classlllcation of subjects. Cwlng to the 
nature and scope of the Record It was recommended that its Ilural Engineer- 
ing Section serve as a basis for the selection of data for the handbook. 

At the business session it v\'as decided that, owing to the close relation exist- 
ing between the society and manufacturer.s of farm implements and machinery, 
steps should be takeh to increase the liability of all members belonging to com- 
mercial organizations in the maintenance of the society. This det?islon was 
based on tlie ground that tliose members employed by State and Federal insti- 
tutions are generally paid such small salaries as to be unable to afford the ex- 
pense of attending the annual meeting and of bearing the pro rata expenses of 
the work of the society. 

Proposed Federal k'gislatioii to create a Bureau of Agricultural Engineering 
in the U. S. Bej)artment of Agriculture was also discussed, and it was agreed 
to cooperate with the National Implement and Vehicle Association and the 
Society of Automotive Engineers on the standardization of tractors and tractor 
parts. 

Officers for the ensuing year were elected as follows: President, F. N. G. 
Kranich, Chicago, III. ; vice presidents, F. W. Ives of the Ohio State University 
and W. B. Clarkson, Owatonna, Minn.; secretary-treasurer, ,T. B. Davidson of 
the Iowa State College ; and members of the executive council, A. J. It. Curtis, 
Chicago, 111.; Daniels Senates of the Texas College; Raymond Olney, St 
Joseph, Mich.; I. W. Dickerson, Charles City, Iowa; and F. A. Wirt of the 
Maryland College. 

American Meteorological So'^iety. — This society was organized and held its 
first sessions December 29-31, 1919, in connection with the St. Louis meeting 
of the American Association for the Advancement of Science, of which it was 
made an afliliated society. The stated objects of the society are the advaiic^e- 
ment and diffusion of the knowledge of meteorology and climatology and the 
broadening of their applications in public health, agriculture, engineering, 
aeronautics, industry, and commerce. 

The membership includes professional and amateur meteorologists a.s well 
as engineers, ecologists, geograidiers, farmers and fruit growers, and others In- 
terested in meteorology and climatologiy and their various practical applica- 
tions. Among the committees is one on agricultural meteorology, of which 
J. Warren Smith of the U. S. Weather Bureau is chairman, and whose purpose 
is to advance the knowledge of the relation of weather and climab^ to the 
various kinds of crops and farming operations. 

The officiTs of the society for the current year are R. DeC. Ward of Harvard 
University, president; W. J, Humphreys of the U. 8. Weather Bureau, vice 
president; Robert E. Horton, hydraulic engineer, Voorheesville, N. Y., treas* 
urer; and Churle.s P. Brooks of the U. 8. Weather Bureau, secretary. The 
Si>ciety idans to publish a Bulletin of notes, news items, queries, etc., in- 
cluding a monthly statement of the activities of the various committees. It 
will not publish scientific papers, although it will attempt to comment uix>n 
such as may be of interest to the members of the society. 

American Farm Bureau Federation. — Representatives of over 30 States 
met in Chicago, 111., November 12 to 14, 1919, to organize the American Farm 
Bureau Federation. A constitution was adopted to become effective when 
ratified by 10 state organizations. 

The object of the new body Is set forth in the constitution as to “ correlate 
and strengthen the State farm bureaus and similar State organizations of the 
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several States In the national federation ; to pr<#inote, protect, and represent 
the business, eeononjio, social, and educational interests of the farmers of the 
Nation ; and to develop aj?riciilture.’* Membership Is to consist of State farm 
bureau fe<lerations and State agricultural associations bas<_‘d on the farm 
bureau or similar plan. The governing body is to be a board of directors, com- 
posed of bona fide farmers and chosen by the State organizations, and this 
body in turn selects an executive commiitee and fUher officers. The Secretary 
of Agriculture and the Dir^^'tor of the States Itelations Service are authorized 
to participate in the inefitings of the executive committee, but without voting 
privileges. 

A large number of resolution.^ were adopted setting forth the attitude of 
the federation toward the questions of the day. One of thc'se resolutions de- 
clared that “ tlie strength and origin of the American Federation of Farm 
Bureaus has been achieved through cooperati<»n with the State and Ftnieral 
Departments of Agriculture upon a sound e<lncational i>rogram of local work,”^ 
lUid exj^ressed a purpose to “continue such co<>peration, permitting neither 
business enterprises nor legislative activity to diminish such cooperative 
educational activities.” Another resolution commended the extension work of 
the U. S. Department of Agriculture and the program of tlie Office of Farm 
Management, and advocated further development of the latter office and of the 
Bureau of Crop Estimates. 

J. R. Howard, Clemons, Iowa, and S. L. Strivings, Castile, N. Y., were elected 
temporary president and vice president, respectively, pending the completion 
of a permanent organization on March 3, lh20. 

National Research Council. — Announcement was recently made of the 
organization for 1919“20 of the council and its subdivisions. This body was 
established in lOlC at the request of President Wilson by the National Academy 
of Sciences, with the cooperation of the national scientific and technical so- 
cieties of the United States. Originally conceived primarily with reference 
to the war emergency, steps were taken in 1918 to perp^^tuate it following an 
executive <»rder by the l*resident, with its cfiief purjHJse to survey and collate 
and to initiate, promote, and stimulate research in science and its useful ap- 
plications. 

The present organization consists of thirteen divisions, six of which are 
de.slgnated as divisions of general relations, including a government division, 
a research information service, and <tlivisions of foreign relations, state.s re- 
lations, educational relations, and research extension. The seven remaining 
divisions are known as divisions of science and technology. Including the 
physical sciences, engineering, chemistry and chemical technologj% geology 
and geography, me<]ical sciences, biology and agriculture, and anthropology 
and psychology. 

The division of biology and agriculture is under the chairmanship of Dr. 
C. K. Mcf^lung, profejBsor of zoology and director of the zoological laboratory 
of the University of Pennsylvania, with Dr, U. R. Jones, professor of plant in- 
dustry of the Wisconsin University and Station, as vice chairman, and I. W. 
Bailey, professor of forestry at the Bussey Institute, P. R. Lillie, professor 
of zoology at the University of Chicago, G. R. Lyman, pathologist in charge of 
the Plant Disease Survey of the U. S. Department of Agriculture, H. F. Moore, 
deputy commissioner of the IT. S. Bureau of Fislieries. and President A. P. 
Woods of the Maryland State College as meml)ers of the executi«re coiumittee. 
The membership of the division comprises representatives of the American 
Society of Agronomists, the American Society of Bacteriologists, the Botani- 
cal Society of America, the Ecological Society of America, the Society of 
American Foresters, the American Genetics Association, the American Society 
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tor Horticultural Science, the American Pbytopathologicul Society, and the 
Society of America^ Zoologists, together with eleven nieml>ers at large. 

There are also fifteen committees of the division, among which may be men- 
tioned those on bibliography and publications, organization and inquiry on 
climatology, cooperation and coordination, educational relations, fellowships, 
fertilizers, food and nutrition (with subcommittees on animal nutrition, human 
nutrition, and protein metabolism in animal feeding), forestry, plant path- 
ology, a committee to secure lists of current biological problems, physio- 
logical salt re<iuirembnts of representative cultivated plants, and biological 
Investigations in Tropical America. 

Oenetical Society of Great Britain. — What is known as The Genetlcal 
Society has been rtniently organized in Engl&nd, with Hon. A, J, Balfour as 
president iind Miss C\ Pellew of the John limes Horticultural Institution and 
Professor II. C. Puniictt of Cambridge University as secretaries. Member- 
ship has been restricted to those now or formerly engaged in genotical re- 
search, the teaching of genetics, or the X)ractlcal breeding of plants and 
animals. A further limitation of 120 meinl)ers is also made, as it is expected 
to hold meetings mainly at places where breeding work is in progress. 

Reorganization of the Board of Agriculture and Fisheries in Great 
Britain . — Nature states that there has recently been a reorganization of this 
board into five main departments, of which tliiw will <lcal ^^Uh agriculture-. 
These three departments remain under the immediate supervision of the presi- 
dent of the board, but with the following heads: Sir Diiniel Hall, chief scientific 
adviser to the board and director-general of the Intelligence department; Law- 
rence Weaver, chief commercial adviser to the board and director-general of 
the land and supjilh^s deparliiient ; and F. L. O. Floud, general secretary to the 
board and director-general of the finance and economi(‘s department. 

Woburn Experimental Farm. — ^An unusually complete account of this insti- 
tution is given by its director, J. Augustus Voelcker, in a recent number of the 
Agricultural Gazette. This farm was established by the Duke of Bedford In 
1876 on his own estate, primarily for the purpose of testing on light soli 
deficient in lime some of the conclusions reached at llothamsted in experiments 
on heavy soil well supplied with Um(\ particularly with reference to con- 
tinuous culture of wlieat and barley, the use of manui'es and fertilizers, and 
the value of tlie unexhausted inunurial residue in soils. The farm now con- 
sists of 132 acres in one tract and 27 4ii another, and is maintained by the 
Royal Agricultural Society and the Developim-iit Commission of the Board of 
Agriculture. It is equipped with the ordinary farm buildings, special feeding 
Stalls and scales, a laboratory, and a pot-culture station. 

The results of the continuous culture experiments with wheat and barley, 
Which have been in i)rogress for 43 years, in general confirm those of similar 
experiments at Kothumsted. There has been a striking demonstration of the 
failure of wheat and barley under continuous application of sulphate of 
ammonia, as well as of the efficacy of liming as a corrective of this condition. 
In general “the theoretical differences between c*ake and corn feeding, as set 
out in manuriai valuation tables, have not been confirmed.’' 

The experiments in green manuring have not shown the expected superiority 
Of a leguminous crop over a nonleguiidnous crop as a preparation for grain, 
“ for in every case, on this light land, mustard has proved a better preparation 
than tj^res.” • Experiments with alfalfa have shown the l)enefit of potash 
fertilizers and “ the superiority of lluKSsian, Canadian, and Province varieties.” 
Methods of seeding, manuring, and managing grasslands and pastures have 
received much attention. Many varieties of wheat, barley, oats, and other 
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crops have been tested, as well as rates of seeding, size of seed, time of applica- 
tion of fertilizer, and the like. Attention has also been givbn to the manuring 
of potatoes and the prevention of potato disease, as well as the growing of 
sugar beets, rye, maize, soy bi^ans, gorse, and other new crops. 

The subject of silage and the feeding of cattle and sheep have been very fully 
investigJitod. Particular attention has been given recently to calf rearing, 
with special reference to elimination of tuberculosis from herds and the use of 
milk substitutes. 

The pot-culture station, which is unusually well equipped, has been used 
especially for Investigations on the influence of the rarer soil constituents, such 
as lithium, zinc, copper, lead, arsenic, boron, and strontium on plant growth. 
It has also furnished the means *of supx>lementing and explaining many field 
results and establishing new facts concerning magnesium in the soil, the action 
of lime, chalk, and the like. It has also made it possible to work on soils other 
than that of Woburn and to study their proper fertilizer treatment. 

New laboratory at Rothainsted. — The new laboratory building at the 
Kothamsted Ex}>erimental Station was formally oj^ened October 20, 1919, This 
is a substantial two-story and basement structure, erected at a cost of about 
$130, (XK), of which $50,000 was contributed in public subscriptions from farm- 
ers, $50, (KK) allotted from the Develoiunent Fund, and the remainder obtained 
in other ways. Announcimient is made that jdans are also under consideration 
for a special building for the use of the new dei)artment of plant pathology, 
including entomology, which will be temporarily housed in the new building. 

Agricultural Research iu the British Colonies. — The consent of the Lords 
Commissioners of tlie Treasury has been obtained to an estimate of $100,000 
a year for five years to be expended in stimulating scientilic research, with a 
view to developing the economic resources of the British Colonies and Protec- 
torates. If this grant is obtained it is expected to administer it through a small 
committee to be known as the Colonial Research C/Ommittee, which will work in 
cooperation with the Department of Scientific and Industrial Research, the 
Imperial Resources Bureau, the universities, and other existing institutions. 

A C(uumitt(?e has been appointed by Lord ^Milner, Secretary of Slate for the 
Colonies, to consider whether the staff of the agricultural departments in the 
colonial services is adequate, and to recommend increases in staffs, consider 
salary scales, and make recommendations in general for recruiting the staffs and 
otherwise improving the service. i* 

Research iu the East African Protectorate. — Provision has recently been 
made by the Government of Uie East African Protectorate for a scheme of re- 
search dire<‘ted toward the exploration and development of the resources of that 
country. This involves a series of what are designated as equatorial experi- 
ment stations, to be located at every interval of 1,000 ft. in altitude from sea 
level to 9,000 ft. Meteorological data will be taken, and studies will be made 
on acclimatization and the suitability of different regions for various crops. 
Laboratory work will be carried out In the Government laboratories near 
Nairobi. 

Forest Products Laboratory in Australia. — According to a Note in Science, 
steps are being taken by the Commonwealth Advisory Council of Science and 
Industry of Australia to establish a forest products laboratory at Perth, West 
Australia, for the purjmse of exr>erimenting in the utilization of the by-products 
of the timber mills and of the forests. With a view to securing iiiforination 
available at similar laboratories I. H. Boas, lecturer in chemistry at the Perth 
Technical School, has been sent to the United States and Canada to conduct 
inquiries. 
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Spanish Chamber of Agriculture.— A royal decree of September 2, 1919, 
established In each 'Province and in Ceuta and Mellila In Morocco an official 
cliaiiiber of agriculture. Membership is by election, each taxpayer of twenty- 
five pesetas (about $4.82) on agricultural property being required to be an 
ehjctor. The chaml)ers must be heard on all proposed agricultural reform.s 
or other legislation affecting agriculture, may promote agriculture and stock- 
raising, buy farm machinery, seeds, and breeding stock, may organize to manu- 
facture and e.vport agriculturul products, promote agricultural education, un- 
dertake campaigns against diseases of crops or stocks, form arbitration councils, 
prosecute adulteration of farm products, organize savings banks and employ- 
ment agencies, establish agricultural credit system.s, homes for the aged, 
pensions, etc. They are rtspiinMl to give special attention to the collection of 
statistics of production and consumption. 

Necrology.— John Aitken, widely known for his meteorological researches, 
esiiecially on the fonmitioti of mist, fog, clouds, and dew, died at Ardenlea, 
Falkirk, Scotland, November 14, 1919, aged 80 years. His great original 
contribution to meteorology was the establishment of the fact that invisible 
dust particles are the nuclei upon which w’ater vapor condenses to form mist, 
fog, and cloud, but he also made important contributions to the subjects of 
color in cloud, .sky, and sea, and the dynamic laws of cyclones and anticyclones. 
His scientific papers were published mainly in the Philoaophicnl Maifamc and 
through the Iloyul Society of Edinburgh. 

It has been recently learned that Dr. H, F. Heinrich, assistant in the Central 
Experiment Station, Munich, and Dr. Fleischmann, director of the dairy 
institute at Weihenstephan, were killed on the battle field during the war. The 
deaths are also noted of Dr. J. Kaiser of the Experiment Station at Speyer; 
Professor Dr. Foerster, director of the Control Station at Berlin; Professor 
Dr. Loos, chief of division In the E.xperiinent Station at Auguslenherg; Dr. 
B. Schulze, shortly after his retirement from active service as director of the 
Experiment Station at Breslau ; and Professor Dr. Heinrich, formerly director 
of the Experiment Station at Rostock. 

Dr. P. Baccarinl, Italian plant pathologist and professor of botany and direc- 
tor of the botanical garden at Firenze, died .luly 24, 3919. 

Miscellaneous.— Dr. R, II. A. Plummer, reader in physiological chemistry, 
University College, London, lias been appointed head of the biochemical depart- 
ment of tlie Crailstone Animal Nutrition Research Institute, w'hich Is under 
the direction of Aberdeen University and tlie North of Scotland College of Agri- 
culture. 

The Fream Memorial prize was awarded in 1919 to a woman, the recipient 
taking first prize in the examination for the National Diploma in Agriculture 
In Great Britain. 
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There is a widespread impression that, comparatively speaking, 
scientific research in agriculture is not receiving the recognition 
and support it deserves, and that in consequence it is not rendering 
the highest practical service of which it is capable. At the Chicago 
convention of the Association of American Agricultural Colleges and 
Experiment Stations, Secretary HoiLston stated that up to a few 
years ago investigation had seemed to run ahead of facilities for 
conveying information, but now “ the danger is rather that our teach- 
ing may outrun the accumulated stock of knowledge and become 
sterile,” and the Secretary made a strong argument for a well-bal- 
anced program of both instruction and research throughout the Na- 
tion. The need of increased appropriations for research work was 
voiced at the convention by resolutions adopted by the Section on 
Experiment Station Work and by the Section on Extension Work. 

The experiences of the war developed an exalted conception of 
the value of science, particularly the chemical and physical sciences, 
as an aid in practical affairs, but there is no evidence that there yet 
exists on the part of the public any clear and correct conception of 
the processes by which science accomplishes its results or of appie- 
ciation of the limitations and needs of the investigator himself. It 
is not as clearly and generally understood as it ought to be that the 
great influence that science has had in improving agriculture and 
the vital aid it was able to bring^to agricultural production and con- 
servation in time of National stress, were in the main the product of 
long years of quiet, patient endeavor of many men in many fields — 
a product built up little by little through a slow, continuous procc'ss. 

The faihire of popular appreciation and understanding of scien- 
tific research may be explained not only by the slow processes of 
such work but also by the characteristics and limitations of the 
scientist himsell For, in the words of another — 

The scientist is cautious, accurate, and impersonal. He uses his 
imagination, not to jump at conclusions, but as a guide to experi- 
ment and investigation. He hesitates to announce a discovery until 
he has fully verified it, and then he limits himself strictly to the one 
step he has taken into the Unknown, and avoids flights ef far^cy into 
its speculative possibilities. If his knowledge is fragmentary, he 
refuses to fill out its gaps, and he is resolutely non-committal on what 
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he does not know. ♦ ♦ ♦ TJio public, on the other hand, demands 
cocksureness, especially on all the consequences 'ys^hich a discovery 
suggests to the imagination. It is intensely personal, and inquires 
first what use it can make of the discovery, or whether it confiiTOS or 
opposes its prejudices. It undervalues accuracy, overvalues vivid 
picturesqueness, and docs not understand impersonality or impar- 
tiality at all. It jumps at conclusions, and refuses to take ‘ I don’t 
know ’ for an answer.” 

It must be recx)gnized that the scientist is laying the foundations 
and preparing the matci*ials for enduring progi’ess, and though he 
may present a difficult problem from the standpoint of making his 
work known to the public and useful in practice, we can not afford 
to let him suffer discouragement or allow his work to lag for lack 
of intelligent appreciation, support, and exploitation. 

The most effective agency through which the results of scientific 
investigation are made to influence farm life and practice is the co- 
operative extension work in agriculture and home economi(‘s, and 
this in turn is the agency w^hich is most directly dependent upon 
such wmrk for continued efficiency and most vitally concerned in 
keeping the public correctly informed as to its importance and needs. 
Extension work is popidar work. It lends itself to popular exploita- 
tion more readily and wins popular appreciation and support more 
easily than research. Its growth in popular esteem has been very 
rapid in recent years, with the result that investigation is less promi- 
nently in the public mind than it was a few years ago, and is tem- 
porarily dropping behind in support. At the same time, the investi- 
gational forces have been greatly depleted and all too few young men 
seem attracted to the research field with its requirements of sxjecial 
preparation. 

Thei’c appears to be, therefore, urgent need for more thoughtful, 
concerted, and (‘ontinuous effort to utilize fully every available means 
of bringing the needs of research to public attention. Much can be 
done in this direction by improving the method of presentation of 
subject matter and by the use of more and better illustrative material 
in publications giving the results of exjxiriment and investigation. 

The dissemination of agricultural information by means of the 
printed page, and more especially by means of the formal bulletin 
and report, has evident weaknesses, but perhaps it is not always 
fully realized to what a great extent the mature results of the work 
of the Department of Agriculture and the experiment stations dis- 
seminated by this means have actually been embodied in the perma- 
nent literature of agriculture, incorporated in common thought, and 
applied consciously or unconsciously in agricultural practice. 

Within thirty years the permanent American agricultural litera- 
ture has grown from almost nothing to a respectable library, includ- 
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ing many excellent books* In large part these books have been writ- 
ten by station on Department men, or embody in permanent form 
results of station and Department work first given out largely in 
more fugitive bulletin form. The permanent and far-reaching in- 
fluence of these books in school and home can not be measured. Fur- 
thermore, the bulletins have been a great mine from which that 
influential agency of popular education, the agricultural press, has 
drawn a large share of its most valuable material, and the popular 
lecturer derived his most convincing arguments. In these indirect 
ways, fully as well as by direct instruction in the hand of the farmer, 
have the publications of these institutions molded popular thought 
on agricultural subjects and influenced agricultural practice. 

While, therefore, this means of dissemination has rendered and is 
still rendering great service as an educational agency, it can un- 
douhtfMlly be still further improved by making the bulletins and re- 
ports more attractive in style, matter, and illustration. Much prog- 
ress has been made in recent years along this line, but more can un- 
doubtedly be accomplished. Especially can the illustrations he im- 
proved in the way of increasing tlieir human interest and showing 
the practical significance of different features of research. 

Visual instruction is assuming a larger and more influential place 
tlian ever before in all lines of educational work. Seeing is believ- 
ing” is as true of station work as it is of extension and school work. 
It is especially true of research from the &tand])oint of its under- 
standing and appreciation by the general public. Mo.st investigators 
fully realize the importance of a good pictorial record of the tech- 
nical results of their work, but comparatively few appear to fully 
realize the value of pictures which interpret to the layman the sig- 
nificance of the processes and results of research, or the importance 
of the human interest element in such pictures. Illustrative mate- 
rial of this kind is not likely to tc obtained casually in the ordinary 
course of investigation. It can be secured only as a result of a care- 
fully thought out plan covering the whole progress of the investiga- 
tion, and kGe})ing in mind not only scientific accuracy and skill in 
technique, but also the practical leasons to be taught, and the people, 
other than investigators, to be reached and interested by the pictures. 

It is believed that the greater use of pictures, of the kind indicated, 
in the illustration of station publications would aid much toward re- 
moving popular misconception as to scientific investigation. Several 
of the State extension services, some of them in cooperation with the 
States Relations Service, are developing their illustrative material 
along this line with a considerable degree of success. is believed 
that the possibility of doing something of the same kind witli refer- 
ence to experiment station work is a matter which may well receive 
more attention* 
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The channels ^of popular publicity are more numerous and freer 
than the means of permanent record of research through formal re- 
ports and bulletins. They are not always used as fully and as effec- 
tively as they might be to enhance the understanding of scientific 
investigation or appreciation of the investigator. Much can be done 
to improve this medum of disseminating useful laiowh'dge resulting 
from research and to make it more truly educational as regards the 
possibilities, tlie resources, and the limitations of science. There is no 
more effective or acceptable method of doing this than by the dis- 
criminating use of good illustrative material. 

One effect of the war is seen in the necessity of a change in the 
conduct of the well known Woburn Experimental Fruit Farm, a 
privately supported station established over twenty-five years ago. 
This faim is located on the estate of the Duke of Bedfoid, and has 
been maintained through all these yean by his benevolence. It is 
now announced that economic conditions resulting from the war have 
rendered it impossible to continue the farm on its original basis. 

Fortunately, however, the enterprise is not to be closed or the ex- 
peiiments terminated. Thanks to the action of the Board of Agri- 
culture and the Development Commission, and to the exertions of 
the Lawes Agricultural Tnist, the farm is to be continued for the 
present on practically the same lines and under the same manage- 
ment as heretofore, but with funds provided by the Government. 

The Woburn Farm had an interesting origin. Mr. Spencer Pick 
ering, a physical (‘hemist and lecturer on chemistry at Bedford 
College, met with an accident in his laboratory in the late eighties 
which necessitated his seeking health in outdoor work. Tie engaged 
temporarily as a laborer at Rothamsted, later becoming a small 
farmer and landowner and turning his attention to horticulture and 
fruit growing. Here he became impressed with the unsatisfactory 
basis of the art, and the desirability of having an experiment station 
where practical questions could be worked out “ free from any taint 
of commercial expediency.” 

Lacking the necessary land and funds for such an undertaking, 
Mr. Pickering laid his plans before the Duke of Bedford, a former 
college friend whose predecessors had for generations identified 
themselves with progress in agriculture and horticulture. The plan 
met with approval, and the farm was accordingly established in 
June, 1894. 

About twenty acres of land were set apart for the experiments, 
located adj%cent to that used by the Royal Agricultural Society for 
its experiment station (Woburn Experimental Farm) . This location 
is in a county adjoining that in which the Rothamsted Station ia 
aituated, both stations being only a short distance from London. 
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It appears that the site of the station has been criticized some- 
what, especially af not being on typical fruit landj and unforeseen 
difficulties from an experimental point of view have developed, 
notably the danger of spring frosts. It was, however, originally 
selected by one of the highest practical authorities in the subject 
at that time, and it represents a difficulty which is not uncommon 
in the stations of this countiy. 

The station has been conducted jointly by the*Duke of Bedford 
and Mr. Pickering, the latter serving as director and having charge 
of the experimental features. It has not been equipped for investi- 
gation in the various branches of science related to fruit growing 
except in'the case of chemist r}", in which Mr. Pickering was himself 
a specialist. It lias concerned itself primarily with cultural and 
similar problems which did not call for special scientific investiga- 
tion. It is modestl}^ described as “ the work of one man only, not 
\ery Avell equipped for liis task, handicapped by residence at a dis- 
tance, and in recent years by ill health.” 

Readers of the Record are familiar with the reports of this station, 
which have appeared from time to time and been reviewed in these 
pages. They will be interested to know that with the change of 
status and the completion of twenty-five years of work, the results 
obtained at the farm to date haA^e been brought together and issued 
in book form in a volume entitled Science and Fruit Growing. It 
w’as i)repared under the joint authorship of the Duke of Bedford and 
Spencer Pickering, and contains about 350 pages with numerous 
illustrations. 

The volume is not closely restricted to the results at Woburn but 
contains frequent reference to similar investigation elseAvhere, in- 
cluding that at the American stations, and to some degree is a sum- 
mary of existing information relating to science and fniit growing 
as bearing particularly on conditions in England. Some of the chap- 
ters are quite general in character, such as might be looked for 
in a manual under this title, dealing with plant growth, injurious 
insects and diseases, fungicides, insecticides, etc., while others relate 
quite specifically to the problems and experiments at Woburn, sum- 
marizing the reports of the station on various points. 

The latter is true, for example, of such chapters as those on plant- 
ing, trenching, pruning, manuring, consecutive fruiting of trees, 
flowering of apple trees, soil studies, heated and treated soil, and 
similar questions. The effect of sod on trees and the possible cause 
of this effect forms a topic for quite extended discussion, leading up 
to the toxic effect of one crop upon another and toxic products in the 
soil. 

Altogether, the volume supplies an interesting v6snm6 of a quarter 
of a century’s work at this quite unique institution devoted to prob- 
161954*-- 20 2 
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lems of fruit growing. It is gratifying to know that the usefulness 
of the station has appealed so strongly that it is to be continued 
under Governmental support; and it is also a satisfaction to know 
that its direction will not suffer change but will continue to be sup- 
plied by Mr. Pickering, to whose inspiration it owes its origin. 

The presidential address before the Section of Agriculture at the 
last meeting of the British Association dealt with a very practical mat- 
ter, namely, the improvement and maintenance of pastures. This is a 
subject which has as yet received but little attention from the ex- 
periment stations in this country, but in Great Britain its importance 
has led to quite extensive and long continued series of experiments. 
The review of these and of the methods of determining tlio return 
from pasture treatment constituted tlie basis of the above address 
by Prof. William Somerville, of Oxford, as reported in Nature. 

Although approximately two million acres of grass land and 
pasture were plowed up in Great Britain during the war, the pres- 
ent area of permanent and temporary grass land in the United 
Kingdom is about twice that under crops. This is exclusive of some 
sixteen million acres of mountain land used for grazing. Of the 
14,500,000 acres of permanent grass land in England and Wales 70 
}36r cent is under pasture and 30 per cent under hay. Hence atten- 
tion to the improvement of pasture is relatively urgent. 

As Professor Somerville points out, it is often difllcult to deter- 
mine the factor or factors that go to the making of high class pas- 
tures. A large amount of attention has been given to the botanical 
composition of the herbage on the more famous pastures of Britain, 
but the results are not readily correlated with feeding value; i. e., 
pastures which are practically equal in feeding value may vary 
widely in respect to their botanical composition. As Hall and Rus- 
sell conclude, “ the feeding value bf a pasture is largely independent 
of the floral type.” Factors considered of greater weiglit are the 
depth and physical character of the soil, soil moisture and tempera- 
ture, density of the herbage, and tlie natural or induced fertility of 
the soil, especially in respect to phosj)horic acid. 

The classic experiments at Rothamsted on the manuring of grass 
land for hay, begun in 1856 and continued ever since, have thrown 
much light on the practice of manuring, the effects of various ele- 
ments on the yield and chemical composition of the product, and on 
the flora of the fields. But to arrive at the feeding value of the 
product, Professor Somerville urges the importance of feeding ex- 
periments with animals and cautions that erroneous conclusions may 
be reached if attention is confined to the weight of the product or 
even its botanical and chemical composition 
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In experiments in pasture management, he considers equally open 
to objection the |jlan frequently followed of deterihining the results 
of different treatment in terms of hay, with chemical and botanical 
analysis. As he points out, the competition between the various 
classes of plants may be very different in a hay field from that in a 
well grazed pasture, and while in the case of hay the product is re- 
moved, on pasture land there is a continuous return of manure to the 
soil. For these reasons he stresses the importancfe of measuring the 
effect of pasture treatment by the results obtained in grazing stock. 
Such trials he designates as experiment i :n ‘‘ manuring for meat.” 

Reference is made to repoils of nine such pasturage experiments in 
England, twelve in Scotland, two in Ireland, and one in New Zealand, 
some of which have been going as long as sixteen and even twenty- 
three years. ‘^The outstanding feature of those experiments is the 
great and profitable effect of phosphates. In this materia! the farmer 
is placed in possession of an agent of production the effects of which 
on the output of meat, milk, and work from the pastures of this 
country arc only limited by the 'supplies. In many cases the increase 
of meat it trebled, and even quadrupled, with a return on tlie original 
outlay that runs into hundreds of per cent,” 

As between the various sources of phosphate, the evidence is that 
basic slag is the most effective, especially when net financial returns 
are considered. The primary effect of phosphates is attributed to 
the marked stimulus they give to the growth of clovers and other 
Leguminosa^, on which the improvement of poor pastures is depend- 
ent. Professor Somerville remarks on the long period over which the 
action of phosphates persists, the effects of slag being jipparent at 
the end of nine years, wdiich ho explains by the constant circulation 
of manurial elements from the plant to the animal and back to the 
soil again, and through the accumulation of nitrogen in the form 
of humus. • 

Although in the Rothanisted meadow experiments potash had great 
influence on the yield and coitiposition of hay, in these pasture ex- 
periments the gain with potash has only in very rare instances ” 
been a profitable one, and several long time experiments are referred 
to in which after a few years the potash was ‘‘ positively and pro- 
gressively injurious.” 

Lime added to phosphate has proved beneficial, the effects being 
treble in one series for tw^enty-one years in a soil containing nearly 
six-tenths per cent of calcium carbonate. Nitrogen, either as am- 
monium sulphate or nitrate of soda, was found disadvantageous; 
while it stimulated the vigor of the grasses, this reacted on the 
growth of the clovers with the result that the production of meat 
was sometimes substantially reduced. 
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This reduces pasture improvement, as indicated by the long time 
experiments in Great Britain, very largely to thp simple matter of 
supplying phosphates, with the occasional addition of lime and 
potash. Professor Somerville expresses the belief that few forms of 
expenditure are more certain in their results than the judicious use 
of such fertilizer on grass land, and that the capacity of the country 
to produce meat and milk can be largely and rapidly increased, with 
great pecuniary gain to the farmer and still greater economic ad- 
vantage to the Nation. 

These experiments, although in a field but slightly touched in this 
country, have no small interest because of the prominence of the 
pasturage system in Great Britain, and the extent and duration of 
some of the trials. Such an analysis of experience in this type of in- 
quiry and such a summary of results will be helpful in guiding 
similar work here. The findings will be suggestive and may have 
application on some of the worn pasture lands of this countiy. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICTILTUKAL CHEMISTBY— AGROTECHNY. 

• 

An introduction to the physics and chemistry of colloids, E. Hatschek 
(London: J, d A. CJiurvhiUy 1919, S. ed., pp 116, figs. 11), — In tlie i)resent edi- 
tion a number of minor coritK:‘tions and additions have been made to the ma- 
terial of the previous edition (E. S. R., 35, p. 501). 

Phthalic anhydrid. — I, Introduction, H. D. Gtubs (Jovr. Indus, and Engin. 
Chenu, 11 (i.9i.9), No. It, pp. 1031, 1032). — In this introduction to a scries of 
papers on i)hthaiic anhydrid investigations at the Bureau of Chemistry, U. S. 
Department of Agriculture, the author outlines briefly the work leading up to 
the development of the naphthalene oxidation method for the preparation of 
phthalic anhydrid, and explains the cooperative agreements entered upon with 
chemical manufacturers for the purpose of introducing the process into their 
plants on a commercial scale. 

A new gasometric burette, P. Nicoijlrdot and G. Prevot (Ann. Falsif., 12 
(1919), No. 127-128, pp. 140-145, figs. S). — The burette described consists of a 
glass cylinder about 30 cm. in length and 2 cm. in diameter joined to a cylinder 
or bulb about C cm. in diameter and of a volume two, three, or four times that 
of the first. The burette is fitted with glass stopcocks at eltlier end. The re- 
agents eniployetl, and the method of operation when large or small volumes of 
gas are to be measured, are described in detail. 

A further study of the I)c Koode method for deleriniiiiug potash, T. E. 
KEirr and H. E. Shivxr (Jour. Indus, and Engin. Chem., 11 (1919), No. 11, pp. 
10 ^ 49 - 1052 ). — A study is reported of the accuracy of the modification of the 
De Roode method for determining potash previously noted (E. S R., 89, p. 12), 
in the presence of nitrate of soda, ammonium salts, high content of phosphates, 
and large amounts of organic matter. While no error In the method was Indi- 
cated in the presence of as much as 1.8 per cent of ammonia, the presence of 5 
per c?ent of ammonia was found to cause high results. It was found possible 
to obtain accurate results by substitutAig for the successive evaporations with 
nitric and hydrochloric acids two evaporations with aqua regia. This slight 
change in procedure was adopted. 

Evidence is furnished that the method thus modified gives results In the 
presence of sodium nitrate slightly higher than the calculated results, but ac- 
curate within the limits of experimental error, while the Llndo-Gladding 
method gives low results due to occlusion of potash in the combined ammonia 
and ammonium oxalate precipitates. The results obtained with the modified 
Dc Koode method in the presence of large amounts of organic matter and of 
phosphatic material were also found to be well within the limits of experi- 
mental error. 

The authors conclude as In the former report that the method is more ac- 
curate ihan the Llndo-Gladding method, the latter method varying in accuracy 
with the kind and amounts of impurities present in the material. 

Determination of calcium oxid in lime and limestones; and the use of 
calcium oxalate as a standard for potassium permanganate, E. Littub and 
W. H, Bjusi-bb (Jowr. Amer. Leather Chem. Assoc., 14 (1919), No. 11, pp. 613- 
321 ). — ^Methods for the determination of aTallabie and total calcium oxld in 
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lime are described which are said to be more accurate than the alkalinity 
method owing to the fact that soluble alkalis present as ImRurities do not affect 
the determination. The details of the method for determining available calcium 
oxld are as follows : 

A mixture of 1 gm. of the sample and 950 cc. of hot water is shaken thor- 
oughly in a stoppered liter flask, and after several hours Is made up to the 
mark with distilled water at 20° O., shaken thoroughly, and allowed to 
settle. One hundred cc. of tlie clear solution is pipetted into a heaker, acidified 
with hydrochloric acid, treated with 5 cc. of bromln water, and boiled to 
oxidize any feriwa iron to ferric. The solution is made slightly alkaline 
with ammonium hydroxid, heated to boiling, and the calcium precipitated by 
adding slowly with coii-stant stirring a slight excess of hot ammonium oxalate 
solution. After heating on a water bath for 20 minutes with occasional stir- 
ring, the precipitate is filtered, wa.shed with hot water until free from chlorlds, 
acidified with sulphuric acid, and then washed through a hole made in the 
filter paper into a beaker and diluted to 150 cc. The funnel is washed down 
with about 30 ec. of 1 ; 3 sulphuric acid and then with hot water, the washings 
being collected in the beaker containing the calcium oxalate. The solution is 
finally heated to about 80° 0. and titrated with standard potassium perman- 
ganate. 

The total calcium is determined as follows : To a 0 S gm. sample in a 200 cc. 
beaker are added 10 cc of water, 15 ec. of concentrated hydrochloric acid, and 
from 3 to 5 cc. of concentrated nitric acid. The mixture is lieated to boiling, 
digested on a water bath lor 20 minut(‘s, and then boiled for a few minutes 
after adding 100 cc. of water. A sliglit excess of ammonium hydroxid is added 
and the calcium precipitated as the oxalate by adding an excess of hot am- 
monium oxalate solution, after which the same procedure Is followed as in the 
above determination. 

As a standardizing agent for potassium pormangiinate the authors recommend 
tlie use of calcium oxalate prepared by dissolving C. P. calcium oxid In hydro- 
chloric acid, neutralizing with ammonia, making slightly acid with acetic acid, 
and precipitating by the slow addition of ammonium oxalate at boiling tc^inpera- 
ture. The thoroughly washed precipitate is dried to constant weight at 140° O. 

Analy-sis and composition of calcium phosphate, L. GittiNHUT {Phurm. 
Zcntralhalle, 60 {1910), iVo. 10, pp. tll-113). — The author de.scribes a method 
for determining the composition of mixevl calcium phosphates in terms of nor- 
mal, primary, and secondary phosphates, which involves the following determi- 
nations: (1) The alkalinity of the water-soluble portion, by titrating a water 
solution of the sample with N/10 hydrochloric acid, using methyl orange os 
Indicator; (2) the water-soluble phosphate, by adding calcium chlorid to the 
above solution and titrating with N/10 sodium hydroxid, with phenolphthalein 
as Indicator; (3) the total alkalinity, by dissolving another sample in hydro- 
chloric acid, titrating with N/10 sodium hydroxid with metliyl orange ..s indi- 
cator to a yellow^ end-point and then wdth N/10 hydrochloric acid to a reddish 
brown color; and (4) the total phosphate, by heating the neutralized filtrate 
from (3) with calcium chlorid and titrating with N/10 sodium hydroxid with 
phenolphthalein as indicator. 

The method and nece.ssary calculations are described in detail. 

A method for bringing elementary s ulphur into solution for analysis, 
A. P. Bjerreg^^ard (Jour. Indus, and Engin, Ckem., 11 {1919), No, 11, p, 1055 ), — 
The method, which was devised at the New Mexico Experiment Station to 
analyze some samples of sulphur intended for use In making sheep dips, consists 
In dissolving the sulphur in dry liquid bromln, after which it is oxidized by 
nitric acid and the sulphuric acid thus formed precipitated by barium chlorid. 
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Detei'ininatioo of small quantities of alkaline lodlds in the presence of 
bromlds and nitrite^, E. Lasausse {Jour, Pharm, et Chim?, 7. ser,, 20 {PJ19), 
No. 6, pp. 177-181). — ^Tlie method, which was devised to determine the lodin of 
marine ul^^ae after calcination in the presence of an alkali, consists essentially 
of the following steps: (1) The oxidation of nitriles and cyanids by potassium 
permanganate at a temperature of O. in a medium made acid with phos- 
phoric acid; (2) reduction by means of sodium bisulphite of chlorates and 
hronmtes formed in the preceding operation; (3) treatment at boiling tempera- 
ture with potassium t>errnanganate, which oxidizes the ibdids to iodates, but 
does not affect chlorids and i)romuls; and (4) liberation of the iodin by the 
action of an excess of potassium iodid and phosphoric acid and its determina- 
tion by titration with hyposulphite. 

The reagents and method of procedure are described in detail. 

The proximate analysis of connnercial casein, F. L. Browne {Jour. Indus, 
and Engin, Chcrn., 11 {1019). No. 11. pp. 1019-102/^). — The methods described 
l)y Hdpfner and Burmeisler (K. S. R., 29, p. 411) for the imoxlmato analysis 
of casein, as modified at the IS. S. Forest Products Laboratory, Madison, Wis., 
are described, and the results are reported of a large niiniber of analyses by the 
modified methods of commercial and pure samples of casein and of samples 
prepared in a commercial creamery by commercial methods, but under the 
supc'i'vislon of an expert In dairy practice from the Bureau of Animal Industry, 
U. 8. DepartuK'nt of Agriculture. The typ(*s of casein prepared under this 
supervision included buttermilk, grain curd, natural sour (ejector), sulphuric 
acid, sulphuric acid cooked curd, hydrochloric acid cooked curd, and liydro- 
chlorlc acid caseins. From u comparison of the analytical results obtained in 
the analysis of some 2rK) samples of caseins of difTerent types and methods of 
manufacture the Influence of various factors on the composition of the casein is 
summarized us follows: 

“The fat content of castuns depends upon the elhcieney of the cream separa- 
tion (for skim milk casein) and is indeptuident of the method of manufacture. 
The ash content varies slightly with the thoroughness of the washing of the 
curd, hut chiefly with the method of precipitation, the inii>ortant factors being 
the ainoiiiit of acid used and the length of time and intimacy of contact be- 
tween curd and acid The kind of acid seems to be Immaterial, provided that 
different acids are used in equivalent amounts. 

“ The nitrogen content depends chle^v on the thoroughness of the washing 
of the curd. It indicates the presence of 3 to 12 per cent of organic impurities 
(lactose, etc.). The acidity in general increases as the ash content decreases, 
but is also largely influenced by the amount of acid impurities present, which 
in turn varies with the thoroughness with which the curd is washed." 

The author concludes that the present commercial methods of making tech- 
nical casein can be Improved to a considerable extent, particularly by giving 
the curd a more thorough washing after precipitation. The ejector method 
for natural-sour and the grain-curd method for add casein are thought to give 
the best results. 

The determination of the saponification number, W. Fahrion {Chem. 
Unischaii Oeb, Fette, Dele. Wachse, u. Harze, 24 {1917), No. 5, pp. 57-59). — To 
secure greater uniformity In saponification number deteriul nations at the hands 
of various workers, the author recommends that at least 3 gm. of oil be used, 
that the alkali contain not more than 10 per cent of water, that th^e mixture be 
heated 10 minutes, and that the solution for titration contain not more than 
50 per cent of water. 

Determination of the acid number of crude fat from oil seeds, inter- 
mediate products, and oil cake, A. Beneschovskt (Ztschr. Landw, Ter- 
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mohsitf. dsterr,, 19 (1916), No. S-Jf, pp. 103-152; abs. in Ckem. Abs,, 11 (1911), 
No. 22, p. 3121).— TUs paper consists of a report of the maximum and minimum 
acid numbers obtained for various vegetable oils and for ttie crude oil from oil 
cakes, and a discussion of the significance of these numbers In judging the age 
and rancidity of the product. 

A modification of the phenylhydrazin method of determining pentosans, 
P. Menaul and C. T. Dowell (Jour. Indus, and Engin. Chcm., 11 (1919), No. 
11, pp. 1024, 1025). — The modification described consists of precipitating with 
phenylhydrazin the fitrfurol obtained by distillation of the pentosans with sul- 
phuric acid and determining the excess of phenylhydrazin in the filtrate by 
oxidation with an amrnoniacal solution of copper sul])hate. 

Concordant results obtained with this method and the phloroglucinol method 
in the determination of pentosans in three samples of grain sorghum cut at 
different stages of growth are reported. The former method is recommended in 
preference to the latter, as requiring less time and employing a much cheaper 
reagent. 

The analysis of lemon juice, M. R. Huerub (Jour. Pharm. et Cliim., 1. 
aer., 20 (1019), No. 1, pp. 5~9). — ^The analysis of the juice of 3 groups of 5 
lemons each is reported and summarized as follows: The juice contained in 
100 cc. from 7 to 7 5 gm. of citric acid, from 0.4 to 0.6 gm. of malic acid, from 
0.4 to 0.5 gm. of sucrose, from 1.8 to 2 gm. of invert sugar, 0.4 gm. of poetic and 
mucilaginous material, and from 1.6 to 1.8 gm. of ash. 

Contribution to the study of the adulteration of pepper, A. TiE^I)NER 
(ScMveiz. Apoth. Ztg., 57 (1919). No. 41* PP- 591-593). — The author states that 
an adulteration of powdered popper, frequently practiced in recent y('ars, has 
been the addition of a powder obtained by drying and grinding small unripe 
oranges. The anatomical structure of these immature orangt^s is described, 
and a method for the detection of the powder in popijer is outlined which con- 
sists in treating the sample for a short time with a 4 cent solution of sodium 
hydroxid, which dissolves the glucosld hespcridln from the orange powder. 
After washing with water a drop of Congo red solution Is added and the sample 
examined under the microscope. The adulterant, if present, can be identified 
by the red coloration of its cellular structure. 

Biological methods for detecting adulteration in yerba inat^, A. C. 
Mabchisotti (Rev. Sud-Amer. Endocrinol., Immunol., y Quimioterapia, 2 
(1919), No. 10, pp. 587-^.95). — Various methods which have been suggested for 
delecting adulteration in yerba mat6 are noted, and an Investigation of the 
possibility of using for such purposes precipitin and anaphylaxis tests with 
guinea pigs is reported with negative results. 

Milk (Jaarh. Dept. Landb., Nijv. en Handel Nederland. Indie, 1916, pp. 127- 
ISO). — Some of the results of analyses of 650 samples of milk collected in dif- 
ferent parts of Java are rei)orted as fidlows : The fat content of 97 per cent of 
the samples was over 2.7 per cent, being between 3 and 4.5 per cent in the 
majority of cases. The fat-free residue averaged over 8 per cent and the re- 
fractive index over 34.5. 

Formulas are given and explained for the determination of total solids from 
the specific gravity and fat content of the milk, and for the determination of 
sucrose, lactose, and invert sugar in condensed milk. The presence of sucrose 
in milk as determined by uranium acetate and diphenylamin is considered by 
the author to be the best evidence of adulteration of the milk with coconut 
milk. • ^ 

The oxidation of lactose and lactic acid and Its infiucnce upon the 
analytical results obtained with milk preserved by potassium dichromate. 
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Mabchadieb and Goujon (Ann. Ohim. Analyt.^ 2. ser.j 1 (1919) ^ No. 9, pp. 288- 
Evidence Is furnished that the blue color developiiRg in milk preserved 
with potassium dlciromate is due to the formation of a double oxalate of 
chromium and potassium resulting from the successive oxidation of lactose and 
lactic acid. This is considered to explain the fact that such samples on anal- 
ysis give a weight In total soli<ls larger than the sum of the individual con- 
stituents determined. 

Homo preparation of pork, A. IVf. Pateubon (Kanso..^ 8 ta. Circ, 76 (1919) ^ 
pp. ISy figs. 8 ). — This circular gives general directions fo:» the home butchering, 
curing, and smoking of pork, with recipes for the preparation of various pork 
products. 

A complete course in canning, A. I. Judge (Baltimore: Canning Trader 
19 J 9, 4 . ed.y rev., pp. 254, figs. /.?).—This is the fourth revised edition, edited by 
A. 1. .fudge, of a volume which was originally republished from serial articles 
ap[)earing in The Canning Trade, dealing with the preparation of canned 
ioods on a coii}merclai scale. The subject-matter includes a discussion of the 
be.st market for various products, descriptions of factory reqtiirements and ma- 
chinery, and directions for the conmun-cial canning of vegetables, fruits, meats, 
milk, and soups, the maiiufaidure of preserves, jellies, jams, pie fillers, salad 
dressings, and fiavoring extrads, and tlie preservation of fisli and shell food. 

A manual of canning and preserving, T. M. (/ARkeix {Ne\o Yo)k: E. P. 
Dutton Co., (JOJli), pp. r//-f /Of) — ^This manual contains directions and 
r(‘cipes for canning fruits ami vegetabh% and for preparing jellies, jams, pre- 
serves, fi-uit juices, fresli fruits, pickles and relishes, and citrus fruit marma- 
lades. 

Canning of spinach. — Consideration of standards, C. H. Campreix 
(Conner, ^.0 (1919), No. 19, pp 40 , 4 ^)- — "The author compares the different 
comnieivlal methods oniploytHl in canning spinach, and states In conclusion that 
before any commermal standards can he established a careful study should be 
made of the effect on the product of varying factors during the growth of the 
spinach and during the canning process. 

Tomat(» preserves, Carixs Soc. Sci. Phys. ct Nat. Bordeaux, 6. 

set’., 5 (1914). No 2, pp. S55".'>75). — This article consists of a discussion of the 
hygienic value of tomatoes, a de.scription of various methods employed In 
France for preserving tomatoes, analyst's of commercial tomato products from 
various soui'ces, and a discussion of yossible methods of adulteration of such 
products. 

The functions of lyo in olive processing, W. V. Crukss (Fig and Olive 
Jour., 4 (1919), No. 2, pp. //-d). — The general results are reported of an investi- 
gation of the action of lye during the .successive stages of olive processing. 

It was found that the small amount of lye (0.3 to 0.5 per cent) generally 
added to standing solutions, and which is considered by many to hold harmful 
bacteria In check and to improve the pickling qualities of the olives, actually 
favors the growth of bacteria, and that the salt and not the lye Is the control- 
ling factor In preventing bacterial action. In the first lye treatment, which ap- 
parently causes the darkening of the ripe olives through the action of the lye 
as an oxygen carrier for the color, it was found that the lye If too concen- 
trated dissolve.s the color out of the olives, particularly If the exposure treat- 
ment Is employed instead of the treatment with running or aerated water. 

The removal of bitterness from the olives by the last lye treatment Is thought 
to be due to the destruction of a gliK'osid by lye and not simple fteutrailzation. 
The actual concentration of lye necessary in excess of neutralizing the acidity 
of the olives Is apparently about 0.25 per cent of free lye. This has been found 
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to require about 8 lbs. of lye per ton of olives. It Is considered advisable to use 
the lye a second time after calculating its strength by titration with N/10 
hydrochloric acid. 

The influence of concentration of sugar solutions upon the growth of 
microorganisms, O. Grove {Untv. Bristol^ Ann. Rpt. Agr. and Hort. Research 
Bta., J918, pp. $4-38: also in Jour. Balh and West and Bovth. Counties Soc., IS 
(1918-19) y pp. 127-131). — Experiments to determine the percentage of sugar 
necessary in jams and similar preparations to prevent development of yeasts, 
bacteria, and molds at room temperature are reported with the following 
results : 

In a sugar solution of 50 per cent concentration yeasts and bacteria did not 
develoji. Tn a 45 per cent solution development took place if the acidity was 
below 0 8 per cent, but st(»ppe(l completely at an acidity of 1.2 per cent. An 
addition of 1 5 !>er cent of salt also completely stopped the development of 
yeasts and bacteria. A sugar concentration of 65 per cent was necessary to 
check the growth of Penirillium glaumniy and there was feeble growth after 
one month at 70 per cent concentration. The development was not completely 
stopped before the acidity was over 1 per cent or the percentage of salt about 
2 per cent. 

The preserving value of various spices and essential oils, O. Grove (Pniv. 
BristoJy Ann. Rpt. Agr. and TIort. Research Bta.y 1918. pp 29-33; also in Jour. 
Bath and West and South. Counties Soc.y 5. ser.y 13 (1918-19), pp 122-127 ). — 
The preserving action of several spices and essential oils for toimito pulp and 
for malt extract was tested by inoculating the product to -which tlie preserving 
substance had been added with a few drops of a mixture of mieroorganisms 
and keeping the oixm bottles in an incubator ut a tempcM-atnre of 25“ C. The 
spices were usc'd in the form of alcohol, water, and acetic acid extracts. 

The growth of the added microorganisms in tomato pulp was completely 
stopped by an addition of 3, 4, and 5 per cent of an alcobolic extract of cloves, 
and the developnu'ut was checked by 4 and 5 per cent of an alcoholic extract 
of celery seeds, i)y 3, 4, and 5 per cent of an alcoholic extract of horse-radish, by 
1 and 2 per cent of an alcoholic extract of cloves, by 3, 4, and 5 per cent of an 
alcoholic extract of cinnamon, and by 4 per cent of scraped horse-radish. In 
all the other cases Ihe additions did not seem to have any unfavorable effect 
upon the development of the microorganisms. In testing the essential oils 
mait extract was used instead of tornat# pulp. Nearly all of the oils were 
found to have a greater or less preserving action, those of mustard, cloves, 
aniseed, and cinnamon having a higher preserving value than any of the other 
kinds tried. 

The author is of the opinion that a mixture of spices or essential oils might 
be prepaiuHl which would act as an effective preserving agent and a flavoring 
agent at tlie same time. 

Drying vegetables and fruits for borne use, F. P. Ltjni) (U. S. Dept. Agr., 
Dept. Circ. S (1919), pp. 23, figs. 5). — ^This circular contains directions, with 
accompanying diagrams, for the manufacture of two varieties of driers suitable 
for home use over a wood or coal range, gas stove, or oil stove. Suggestions 
are made for the proper selection and preparation of vegetables for drying, 
and the relative merits are discussed of the two methods of drying, starting 
at a high temperature, which is gradually lowered, or starting at a low tem- 
perature, which is gradually increased. Special directions, including methods 
of preparation, time of blanching, and temperature of drying, are given for 
the particular treatment to be used with a large number of vegetables and 
fruits. 
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Fruit drying, X Tbibolet {Agr, Jour. Bo. Africa, 10 {1910), No. 57, pp. 39, 
il, 43, 43, 4'ty tlge. 2).— Olrectlons are given for the ^Un-drying of fruits 

under conditions prevalent in the Union of South Africa. 

The chemistry and Industry of table mustard, P. Cari.es {Proc. Verb. 
Boo. Boi. Phps. et Nat. Bordeaux, 1917-18, pp. 14-20). — Variations in the chemi- 
cal constitution of different species of mustard seed and in the amount of mus- 
tard oil obtained under different methods of treatment in the manufacture of 
table mustard are described, and the Importance of placing the mustard indus- 
try under chemical direction is emphasized. 

The color changes of sugar cane Juice and the nature of cane tannin, 
F. W. Zeruan {Jour. Indus, and Engin. Chem., 11 {1910), No. 11, pp. 1034- 
1030). — This paper reports a study of the water-soluble phenol previously 
noted as being one of the factors causing the color changes of vsugar-cane juice 
(E. S. K., 40, p. 12). The method of isolating the substance from the sugar 
cane and the tests used for its identification are described in detail, and the 
results obtained are summarized as follows: 

The polyphenol of the sugar cane giving a green color with ferric salts Is not 
pyrocatechin. It is a true tannin, giving a precipitate with gelatin, and is, like 
the oak tannins, derived from pyrocatechin, not from pyrogallol. Heat alone 
produces pyrocatechin, and no pyrogallol ; dilute acids give rise to phlobaphene 
and protocatechulc acid, but not ellaglc or gallic acids; potash fusion yields 
pro toca technic and acetic acids, but no gallic acid or phioroglucin.” 

Methods and machinery for the extraction of oil fi ora seeds, etc., B. X 
Eaton {Agr. BuL Fed. Malay States, 7 {1919), No. 1, pp 1-12). — This article 
deals with luethod.s of extraction of fixed vegetable oils or fats. The extrac- 
tion process hy the aid of volatile solvents is d<‘scrihed briefly and the expres- 
sion process in greater detail, including the plate, cage, and expeller systems. 

Note on tlie oil of Ceratotheca sesamoidcs, E. U. Bolton {Analyst, 44 
{1919), No. 520, pp. 233, 234). — '^''he analytical constants of the oil of C. sesa- 
moides, a seed closely allied to Besamum indirum, are reported as saponification 
number 190.2, unsaiwniftable matter 1,63 per cent, lodin number IIO.G, refrac- 
tive Index at 40° O. (Zeiss) 59.6, free fatty acids as oleic 0 G3 per cent, and 
specific gravity at 15° C. 0.9163. While these results are in general within the 
limits for sesame oil the Baudouin reaction was negative. The oil is consid- 
ered suitable for use as an edible oil or In the making of margarin. 

Horse chestnut oil, A. Heidusch^va and A. Zeileis {Ztschr. Untersuch. 
Nahr. u. Oemissmtl., S3 {1917), No. 10, p. 443). — To obtain the oil, horse-chest- 
nuts were ground and extracted with alcohol to remove the greater part of the 
sapontns. The meal thus obtained was extracted with ether yielding 3.23 per 
cent of a dark yellow oil, the analytical constants of which were as follows: 
Saponification number 175.5, Relchert-Mcdssl number 1.01, Polonske number 0.42, 
index of refraction at 25° C. 68.1, at 40° GO 7, and at 45° 57.6, iodln number 99. 
acid number 11.67, and Hehner number 92.79. 

Chemical study of the oil from Indo-Chinese “ Mac-Ken ” nuts, F. Heim 
{Bui. J^con. Indochine, n. ser., 22 {1919), No. 136, pp. 437-462) oil of 
** Mac-Ken'" nuts, a species of chestnut, when purified Is of the consistency of 
butter, and separates at 22° C. into a solid portion composed almost entirely 
of stearin and a liquid of a deep color, not unpleasant odor, and fluidity com- 
parable to olive oil. The analytical constants of this oil are as follows : Saponi- 
fication number 201.95, lodin number 67.51, Relchert-Melssl numbe^ 6.12, Hehner 
number 92.80, acetyl number 35.1, and acid number 61.36. ' 

The lumbaug oil industry in the Philippine Islands, R. H. Aguilar {PhiF 
ippine Jour. Boi., 14 (1919), No. 3, pp. 273-2S5). — This paper describes the two 
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kinds of lumbang nuts known in the Philippine Islands from which oils are 
obtained — lumbang ibato (AleuHtea tnoluccana) and lumbang banucalag (A. 
trisper'ina) j and discusses various factors which must be taken into considera- 
tion in the treatment of these nuts for oil production on a profitable commer- 
cial scale. 

Vegetable fibers used in paper making, F. 0. Claek {Tech, Absqo, iVulp 
and Paper Indus.^ Papers, Ser. 11, 1919, pp, 8-10). — 1’hc classification and char- 
acteristics of the more common vegetable fibers in the textile and paper Indus- 
tries are presented la a table, which includes the name of the fiber, dimen- 
sions of individual fibers, their microscopical appearance, and the color reactions 
wltli chloriodid of zinc, piiloroglucinol, and aiiilin sulphate. Directions are 
given for preparing the stains employed. 

Paper pulp: Possibilities of its manufacture in Australia, G. Ltghtfoot 
( Advisory Council t<ci. and Indus., Aust., Bui. 11 {1919), pp. 5-S9). — This bul- 
letin consists of a collection of information from various sources concerning 
I he jK^ssildlitles of the manufacture of paper pulp in Australia from wood and 
from fiber ifiants. 

Tearing resistance of paper, S. D. Wells {Tech. Assoc, [Pulp and Paper 
Indus,] Papers, Scr. II, 1919, pp, S9-Jfl, figs. 2). — A modification of the Sch<>pi>er 
tensile strength tester useil by the author at the Forest Products laboratory, 
U. S. Department of Agriculture, for determining the tearing resistance of 
paper is <le'«ica*ibed and Illustrated, and the results obtained with It in the 
examination of different kinds of paper are reported. Tlie test, If conducted 
under standardized conditions, is thought to he reliable and to give valuable 
additional Information regarding the physical properties of a paper, partic- 
ularly where strength and wearing properties are essential. 

Nitrating of woodpulp cellulose, S. D. Wells and V. P Edwakdes {Tech. 
Assoc, [Pulp and Paper Indus,] Papers, Ser, II, 1919, pp, 59-62, fig, 1). — Pre- 
viously noted from another source (E. S. R., 41, p. 14). 

METEOEOLOGT. 

Weather and crops in New Jersey, J. W. Smith {N. J. Dept Agr. Oirc, 29 
{1919), pp. 11-16, fig. /). — The general climatic conditions of New Jersey, the 
Influences wdiich modify them, and their relation to the growth of crops are 
briefly discussed. ^ 

“ The length of time betw'een killing frosts or the length of the possible 
growing season averages 200 days In the extreme southern portion of the 
State, 170 days or less In the central portion, and is less than 100 days in the 
highlands of the northwestern part. The available growing season In four- 
fifths of the years varies from less than 120 days in the extreme northwest to 
over IGO days In the extreme south. The average date of the last killing 
frost in the spring is during the first 10 days In May In the northwestern and 
the interior of the southern portion, and during the second decade (period of 
10 days) in April along tlie coast and Delaware Bay. The first killing frost 
in the fall occurs on the average during the latter part of September In a few 
northwestern districts, but not until the last decade in October or even later 
in the .section modified by the water of the ocean or Delaware Bay. 

“ The principal crop-growing months are favored with a large percentage of 
the annual r^nfall, and the fall Is usually well distributed and ample for 
crop nedHs. . . . The total precipitation for the three spring months averages 
11.1 In., for the summer 13.1, fall 10.7, and for winter 11.8 in. The average 
annual snowfall varies from slightly less than 20 in. on the southern coast to 
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over 45 In. In northwest highlands. The average number of days each year 
with an appreciable amount of precipitation varies from IW to 125. The pre- 
vailing winds are from the west or northwest.” 

The climatic requirements of crops, especially corn and potatoes, based 
largely upon previous studies by the author in Ohio and elscvrhero, are also 
briefly discussed. A chart is given which shows that from 1885 to 1917, 
inclusive, there were “ 11 years when July was appreciably warmer than the 
average for the month, and other records show that the yield of potatoes In 
New Jersey for those years has averaged 12 bu. per at!re less than normal. 
On the other hand, during the 13 years that July has been appreciably cooler 
than the average In this State, the yield has averaged over 13 bn. per acre 
above the normal.” 

The correlation between yield of crops and variations in teini)eratttre 
and precipitation in Sweden, A Waix^n (K. Svenska Vetemk. Akath IlandL, 
67 (7017), No. 8, pp 87, pis. 21, figs. $). — ^The theory of correlation is explained 
and the calculation and validity of coefllclents of correlation are discussed. 
Correlations of temperature and precipitation, with yields of wheat, rye, barley, 
and oats, based on observations In Sweden from 1881 to 1910, inclusive, are 
given and discussed with reference to geographical distribution of the In- 
fluence of variations in temperature and precipitation on crojjs, variiition of the 
influence of temperature and i»rccipitatlon on crops during the period of growth, 
mean variation of the Influence of weather on croi)S in different parts of Sweden, 
calculation of partial coefflclents of correlation and equations of regression, cal- 
culation of yields with the eld of equations of regression, and agreement be- 
tween crop forecasts and weather forecasts. 

The general conclusion Indicated is that more Intimate knowle<Ige and study 
of factors involved In the relation of climate and crops are necessary before 
very definite correlations or forecasts are possible. 

Precipitation, evaporation, soil moisture, and snow cover in forests 
and in the open, J, SmimEirr (Met. Zischr. [Brunswick], 84 (1.917), No. 4~5, 
pp. 145-158, figs. 2). — Various observations are summarized which indicate that 
precipitation is distinctly less in forests than in the open, l^vaporatiou la 
more rapid and the soli is drier in the forest. 

On the relation between wind and distribution of pressure, Ff Jefikeyb 
( i'roc, Roy. 8oc. [London], 8er. A, 96 (1919), No. A 676, pp. 233-249, fm. 4). — 
From a classification of about 0(K) wij^id observations over the North Sen, ac- 
cording to their velocities and directions, widch showed that the most striking 
feature of the resulting values was tlieir asymmetrical frequency distribution, 
“it is concluded that the principal cause of variation in the relation of the 
surface wind to the gradient is variation in the vertical distribution of turbu- 
lence; and it Is shown that such variation could give the effects actually 
observed.” 

The snowfall of the United States, R. DbC. Wakd (8ci. Mo., 9 (1919), No. 5, 
pp. 397-416, fig. i).— This article discusses briefly the economics of snow^; 
measurement of snowfall ; the mean annual snowfall map of the United States; 
general controls of snowfall, snowstorms, and 24-hour snow-falls; and distribu- 
tion of snowfall In the United States, dealing In some detail with the snowfall 
of the l»aclflc slope, w^estern plateau region. Great Plains, and eastern United 
States. Short sections are also devoted to sleet and ice storms and to refuta- 
tion of the widespread popular belief that snowfall Is decreasing.^ 

Climatological data for the United States by sections (U. S. Depl. Agr., 
Weather Bur. Climat. Data, 6 (1919), Nos. 7, pp. 204, 4. 2; 8, pp. 203, 

pis. 4, figs. 2). — ^These volumes contain brief summaries and detailed tabular 
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gtatenaents of climatological data for each State for July and August, 1919, 
respectively. • 

Monthly weather report for the year, J. McOaig {Lniu RpU Dept. Agr. 
Alberta^ 1918, pp. 126-136, figs. 2). — The weather conditions of each month of 
1918 in the Province of Alberta, Canada, are briefly described and detailed 
data for temperature and precii^itation of each month of the year at the 
various weather-observing stations in the Province are tabulated. 

Distribution of rainfall over Cermany, G. Hellmann ( Preuss. 
Akad. Berlm, ]^o. 22 {1919), pp. 417-432; ahs. in Set. Abs., Sect. A — Phys., 

22 {1919), No. 259, p 312).— 'The construction of a new rainfall chart of Ger- 
many based upon simultaneous observations extending over 20 years at about 
3,700 places reveals the wettest and driest districts, as well as those regions 
over which winter rain is pronounced. The limits of mean annual rainfall 
shown on the map are 2,600 and 380 inm. [102 and 15 in.]. While as a rule 
summer is the season which gives most rain in Germany, the winter fall Is 
greater than the summer fall in the higher districts of th(i West German hill- 
country ; but in the Alps winter rains are unimportant.” 

International catalogue of scientihe literature; P, Meteorology {Inter- 
nal. Cat. Sci. Lit., 14 {1919), pp. VII1-\~181). — “The literature indexed is mainly 
that of 1914, but includes those portions of the literature of 1001-1913 in regard 
to which the index slips were received by the Omtral Bureau too late for in- 
clusion In the previous volumes.” The sections on the relation of climate to 
agriculture and forestry and on phenology contain a number of references 
more or less directly bearing upon agricultural production. 

SOILS— FERTIUZEES. 

Soils and soil formation in the light of colloid chemistry, G. Wieonee 
{Boden und BodcnhiUHing in KoUoidchemischer Bvtrachtung. Dresden: Theodor 
Steinlcopff, 1918, pp. 98, figs. 10).— Tlha is a treatise on soils and soil formation, 
with special reference to rOle therein of colloid chemistry or so-called dispersoUi 
chemistry. In this connection the soil is considered to be a disperse colloid 
system. 

Salt soils and alkaline soils; Experimental contribution to the origin of 
soda ill soils, A. de Domintcis {Staz. Sper. Agr. ItaL, 51 {1918), No. S~6, pp. 
103-161; abs. in Chem. Zentbl., 1918, II, No. 23-24, PP- 982, 983; Internatl. Inst. 
Agr. [Ro7ne], Internatl. Rev. Sci. and^Fract. Agr., 10 {1919), No. 2, pp. 144- 
W ')' — Experiments on the origin of soda in Irrigated tropical soils are re- 
ported. 

It is concluded that in the improvement of tropical soils by Irrigation, the re- 
lation between irrigation and the movement, distribution, and transformation 
of neutral sodium salts must be taken into consideration. Conservation of 
water in the soil Is often accompanied by a rising of salty subsoil waters, con- 
centration of salts in the surface soil, and the rise of soda In place of neutral 
salts. The last is considered the worst occurrence, since it is the opinion that 
alkaline soils are less fit for plant life than salty soils. The soda may be re- 
moved by leaching, which, however, also removes colloidal mineral and organic 
matter. 

It is further concluded that the origin of soda in soil can be attributed to 
double decomposition of sodium chlorld or sodium sulphate with calcium car- 
bonate only4n small degree, but that alkaline soils are indirectly dependent on 
the salty soils. The experiments show that soil alkalinity originates pri- 
marily from sodium absorbed through hydrolysis when in coagulated condition. 
The resulting sodium hydroxid can then react with calcium carbonate result- 
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ing In sodium carbonate. It is also concluded that the action of gypsum In im- 
proving alkaline soils is not a simple neutralization of th^ sodium carbonate, 
but rather a coagumtion of the colloids and transformation into absorption 
compounds of calcium. This action is favored by the calcium sulphate of the 
gypsum, which is made more active by the presence of neutral sodium salts. 
In this connection It Is the opinion that neutral salts themselves can indirectly 
bring about the same effect. Therefore, irrigation with salty waters Is con- 
sidered dangerous to the soil because they will act on compounds containing 
absorption compounds of sodium. It is considered necessary to accompany 
such irrigation by gypsum treatment. 

The filtration of water in agidcultural soils, C. Hughes (Gior. Rislo.y 9 
(J9/9), 5, pp. 74-78). — An apparatus Is briefly described for determining the 

relative velocity of lateral and vertical percolation of w^ater in soils. The princi- 
ple of the apparatus is apparently to compare the time required for pure water 
and a 1 per c(*nt solution of sodium carbonate to percolate from the lop to the 
bottom of a tube of the soil with the time required for a standard soil. 

Tests of a clay soil with 42.83 per cent void space show'od a time requirement 
of 113 iiours and 42 minutes, while an alluvial soil with 57.30 per cent voids 
required 90 liours and 18 minutes. A sandy soil with 35.59 per cent voids 
required 158 liours and 20 minutes, and a sandy soil w^ith 37.1 per cent voids 
required 80 hours and 48 minutes. It is considered evident that the physical 
and Chemical properties of the different soils have a marked influence on the 
speed of percolation. Other data from experiments with red soils are dis- 
cussed. 

The effect of several types of irrigation water on the pll value and 
freezing point depres.sions of various types of soils, T>. U. Hoagi.and and 
A. W. Christie {UnixK Cal. Pubs. Agr. Sci.y 4 (1919) y Xo. 6, pp. Vi 1-158). — 
Experiments conducted at the University of California are reported, in wdiich 
a number of different w’aters of interest from the standpoint of irrigation 
w^ere applied to soils of several t>pes and the effects on the freezing point 
dopr(»s,slon.s and on tlie ()1 1-ion concentrations determined. 

It was found that w^atons with a high percentage of primary alkalinity ap- 
plied even in moderate quantities produced greatly Increased OH-ioii concen- 
trations. ilie effect was far greater In sandy soils than in heavy soils. Waters 
with a high concentration of alkali salts soon produced excessive conconlra- 
tions in the soil solution as showui by the freezing point depressions. This w*as 
especially true of sandy soils. ** The ^determination of the Oll-ion concentra- 
tion and freezing point depression of soils frequently may be more convenient 
ill practice and more useful as a basis of Interpretation than the ordinary pro- 
cedures used In analyzing alkali soils. Any appreciable increases in OH-ion 
concentration of the soil (especially wdien exceeding pll 8.5) ajipear to lie in- 
jurious to seedlings. It is suggested that the geological method of classifying 
waters and the use of reaction values provide metiiods of expression wdiich 
are very useful in interpreting the results of analyses of winters intended for 
Irrigation purposes.’’ 

The Attorberg Sclilamm cylinder, J. P. van Zyl {Intcrnatl. Mitt. Bodenk,, 
B (1918), No. l-2y pp. 1S2 ). — ^Thls i.s a defense of the Atterherg apparatus for 
the meclumical analysis of soils, made on the basis of a numher of analyses by 
the author. 

Soil survey of Wapello County, Iowa, B. C. Hall and B. I. Ancjell (U. S. 
Dept. Agr., Adv. Sheets Fteld Oper. Bur. Soils, 1917, pp. 48, jigs. *2, mop 1 ). — 
This survey, made in cooperation with the low^a Experiment Station, deals with 
the soils of an area of 273,920 acres in southeastern Iowa. The uplands of the 
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aren range from level to gently rolling, and there are considerable areas of flat 
river flood plains ca* bottom lands. 

The soils are of loessial, glacial drift, and alluvial orlfdn. Including river- 
wash, 21 soil types of 15 series are mapped of which the Clinton silt loam, the 
Grundy silt loam, and the Llndley loam cover 81, 80.1, and 15.6 per cent of the 
area, respectively. Only a few areas of the soils lack good surface drainage. 

Soil survey of Texas County, Mo., W. I. Watkins, K. D. Fowler, H. 1. 
CoiJN, J. A. Machlis, and H. H. Krusekopf (t7. S. Dept, Agr,, Adv. Sheets 
Field Oper, Bur. SoiH, 1917 ^ pp. 87, figs, 2, map 1), — This survey, made in co- 
operation with the Missouri Experiment Station, deals with the soils of an 
area of 741,760 acres in south-central Missouri, near the center of the Missouri 
Ozark region. Its surface is prodomlnatly rolling to hilly with some fairly 
level areas in the uplands. The regional drainage is well established. 

The soil material of Texas County has been derived from the country rocks, 
consisting of a series of cherty limestones underlying by far the greater part 
of the county and of sandstones underlying a portion of the extreme northern 
part and small strips along Big Piney Creek. . . . The soil material, as derived 
from the limestone rock, consists of a mass of clay, usually red in color, mixed 
with varying amounts of chert fragments, usually less than 8 In. in diameter, 
ranging from practically none to as much as 80 per cent of tlie mass. Where 
derived from sandstone the soil material consists of reddish sandy clay, oi*dl- 
narily free from chert.” 

Including rough stony land, 23 soil types of 12 series are mapiiod, of which 
the Clarksville gravelly loam and stony loam, covering 38.4 and 18.7 per cent 
of the area, are the most extensive Individual types. 

Soil survey of Beaufort County, N. O., W. B. Coim, E. S. VANArrA, L. L. 
Brinkijcy, S. F. Davidson, and F. N. McDowell {V. S. Dept, Agr., Adv. Sheets 
Field Oper. Bur. Soils, 1917, pp. J^O, figs. 2, map 1). — This survey, prepared In 
cooperation with the North Carolina Department of Agriculture, deals with 
the .soils of an area of 537,600 acres in eastern North Carolina, which is local ed 
on the lower lying marine terraces of the Atlantic Coastal Plain, and is gen- 
erally level with undulating or gently rolling areas near many of the streams, 
especially in the western end of the county. The drainage varie.s with the 
topography and is generally poor, artificial drainage being provided on nearly 
every farm. 

The soils of the area are derived from unconsolidated sands and clays of 
sedimentary origin. Including muck, swamp, and tidal marsh, 18 soil types 
of 7 series are mapped. 

Soil survey of Marlboro County, S. C., C. Van Duyne, W. E, McTiENDON, 
W, J. Latimer, and T. M. Morrison iV. S. Dept, Agr. Adv. Sheets Field Oper. 
Bur. Soils, 1917, pp. S3, figs. 3, map 1). — ^This survey deals with the soils of an 
area of 832,100 acres in northeastern South Carolina. Marlboro County In- 
cludes parts of five topographic belts. They are (1) the Marlboro Plain, (2) 
the Sandhill region, including (a) the Pegues Plateau, (3) the lower Coastal 
Plain, or Fla I woods, (4) the River Terraces?, and (5) the Flood Plains of the 
rivers. The surface of the county varies from level to undulating and hilly. 
Drainage i.s well established In the undulating and hilly sections, but poorly 
established In much of the level country. 

The soils are of residual, old sedimentary, and alluvial origin. “The soils 
of the Marlboro and lower Coastal Plains cover more than 80 per cent of the 
county* and fnclude an even higher percentage of the cultivated area.” Includ- 
ing muck, 48 soil types of 21 series are mapped, of which the Marlboro sandy 
loam, covering 16 per cent, and the Norfolk sandy loam, covering 10.3 per cent, 
are the most widely spread Individual types. 
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Composition ol Uto soils of Archer, FratiklLn, and Harrison Counttes^ 

G. S, Feaps {Texas 8ia. But {Idti^), pp. 5->7S). — This IniWetin continues the 
series previously noted (K. S. H., 38, p. 324), and deals with the chemical com* 
position of samples of soils from three counties in Texas, surveys of which 
have been previously noted (E. S. R., 25, p. 818; 34, p. 822). 

A discussion of the analyses of the soils of Archer Cyounly Indicates that the 
amount of active phosphoric acid present appears to he sufficient for all crops 
which can be grown, with the exception of tlie Vernon line sandy loam. These 
soils are well supplied with potasii, hut it is thouc^iit tlifht tliey are likely to 
need nitrogen sooner than any other plant nutrient. They are also well sup- 
plied with lime and none are acid. 

** Many of the soils of Franklin County are low in phosphoric acid, and es- 
pecially low In nitrogen. They are better supplied witli potash.” Some of the 
soils of the county are also acid, Including some of the fine sandy loams, silt 
loams, fine sands, and clays. The use of lime Is considered advisable only 
on the Wilson loam, Lufkin silt loam, and Sanders cla>s. 

The soils of Harrison (\>unty were found to be i>arti(*ularly low in nitrogen 
and phosphoric acid, and many of tliem are a(‘ld. ” They are also low In 
potash, but potash is not ne<*de{l to so great an extent as the other fertilizer 
constituents for the maintenance of fteiility in this section. The use of a 
proper rotation, Including a legume to collect nitrogen, is al)soliitely necessary. 
In connection with this, applications of phosphate and of lime are advised.” 

The needs of Texas soils for lime, G. S. FitArs (T(xas Sta. But 2^S {1919) ^ 
pp. S-IS ), — This bulletin discusses the need of Texas soils for lime. 

It is stated that the acid soils of Texas are located chiefly in the eastern 
part of the State and in the Gulf Coast section east of Metagorda County. A 
table Is given showing the relative abundance of acid soils in the various 
counties. There are few acid soils in the central and western parts of the 
State, and many other soils are rich In lime. It is also stated that the acidity 
of Texas soils which are acid Is generally low, and that lime or limestone 
should not generally be used on these soils except where they are known to 
need lime for special purposes. Liming of the sticky cloy soils in the Gulf 
Coast section and In eastern Texas has been found to facilitate cultivation, 
and Is considered necessary where alfalfa is to he raised. Liming of acid 
loams, clays, and clay loams of these sections is also considered necessary. 

•‘The use of lime on light sandy soils easily penetruU'd by water is not 
generally advised, on account of the l^ss of fertility w’hich may take place 
from nitrogen being washed out. The best results with lime should be secured 
In a rotation of crops. Including a legume to be turned under or grazed off for 
the purpose of securing nitrogen from the air.” 

Roil analyses {Expose Situation Gen. Algerie, 1917, pp. 498-601 ). — Analyses 
of oasis soils from the Sahara desert are briefly discussed, indicating that these 
soils consist mostly of coarse sand, very little fine sand and organic matter, and 
occasionally an average amount of clay. The chemical analyses show a 
marked deficiency In phosphoric acid and nitrogen but a fairly good supply of 
soluble potash, 

Frovinclal soil survey, R. R. Finix)w^ {Ann, Rpts. Expert Off. Dept, Agr, 
Bengal, 1917-18, pp. 26, ^7).— Soil surveys of Bengal Indicate that the slits 
in eastern and western Bengal are generally similar in composition, a high 
potash Content being the most constant characteristic. “There Is generally 
also a sufficiency of phosphoric acid which, In some Isolated case*, is present 
in large quantities. There Is a fair proportion of lime salts in eastern Bengal 
(averaging about 1 per cent), but there is generally no free carbonate of 
calcium. In western Bengal the^e appear to be greater divergencies in the 
161ft54*--20 3 
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Blatter of lim«s eorae «oHe cNDnialniog free calcium <»aii>uiiiite an^ uii to 4 fier 
cent of total lime ;r others, with no free lime, contain n« Uttle as 0.5 per cent 
total lime. Never thelejs^a, while it IvS very rare to find t&e percentage of lime 
in eastern Bengal a« high as that <*f magnesia, this seems to he fairly often 
the case in western Bengal, . . . 

“ The red soils sho^Y c«>mparativel> wider dlfTereiKos than the silts. Those 
in eastern Bengal are, on the whole . . . , rioorer In potash than the red soils 
of wwiern Bengal. The other figures are not widely dissimilar, hut there Is a 
gen<*ral tendency toward a higher lime content in western Bengal.” 

Analyses of tlie asii of t,vpi»*al crops liave shown that Hhizoctoula in Jute 
is a potash starvation jdienoineiion. ” Khlz<K*tonla is very common on the red 
soils of eastern Bengal hul rare in the silt soils. The ash of Jute grown on 
the red s<»ilM may contain tis little as l.'i per cent of potash, whereas 40 per 
cent of potash Is often found In the ash of plant grown on silt soil Further, 
potash nuinuring has been found to inhibit Ilhizoctoiiia.” 

Soils, W. H Hauimson (Ann. Rpt. ltd. Sci. Advtcc India, 1911-18, pp. 5, 6 ). — 
Soil surveys in Bengal indiente that the soils of Bengal are divided into old 
alluviuiii or red laterite and new alluvium or silt, which differ widely. The 
former an' in many eases almost sterile and are normally very detleient In lime 
and phosphoric add. Ihdasli is a limiting factor for c(*rtaiii crops. The silts 
are deli<'!ent in nitrogen, hut are fairly well supplied with lime, i>hosphorle acid, 
and potash. 

Studies on certain arid soils of Burma to dolenuine the powder of tlu'se soils 
to absorb lime from bicarbonate solutions in the presence of carbon dioxid have 
show'll the lime absor7)tion to he. w'lthin mo<lerate limit s of dilution, a function 
of the ratio of lime in solution to carbon dioxid in solution. “ The experiments 
indicated that the method adopted furnished a iiH'ans of estimating the lime 
re<iuiremeiits of soils, and have sliowm further that tlie absoi7>tion by the min- 
eral and organic const ilnents is similar in character.” 

Boil survey and forest physiography of Kiiitpo, Boutli Australia, E. O. 
Tkalk (Dept. Forcfftri/, Adelaide [No. Bui. 6 (1918), pp. 19, pin. 

5). — This survey deals with the soils and geology of r forested area of about 
5, (XX) fKT(‘S near Adelaide, New’ South Wales. The area is part of a broad ma- 
ture valley and tlu' lowest jiortlons are poorly drained. The soils vary from 
loose sand to tine texUirf'il sandy clay with light eoloied sandy loam on slopes 
and ridges. The area as a whole is characterized by an impervious, ferruginous, 
clay subsoil. Willi reference to the ebntent of plant nutrients the soils are 
classed as pooi-. 

“Potash, however, is iierhaps slightly above the av'^erage projiortion for soils 
of this grade. . . From a tree-growing consideration, the plant fewds appear 
to be sufficient for most species, and a noteworthy feature is evident that the 
soli most deficient in plant food, a loos(‘ sand, has yielded the best volume 
nwlts for PinuH imipnis in the forest areas. It is cleai* that texture, drain- 
age, and aeration conditions in this case prove more Important than the chemi- 
cal contents of the soil 

“ Considering the results of the mechanical analyses, most of the subsoils 
Show a certain similarity wdth the exception of the loose sand. In general, 
they may be classed as moderately stiff .sandy-clays which do not allow of 
ready downward movement of surface waters, and most of the variations in 
timber g^wth and native vegetation are probably attributable, in the main, to 
topogriipllj^ ^features affecting drainage conditions.” 

4>haervwoiis on soil erosion, W. Torrance (Union So. Africa, Bepf. Apr. 
B%h 4 (19flB, PP* JS).— Popular information on soil erosion in 

Aflrlca and prevention by various means, including terracing, is given. 
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Ohemieal ntndiiMi of «oil eultiTfil;ed in TAartons R. K. Kkistensen 

{Tidmkr. Planiemt, tB (t9W), No. flJ, pp. S$5-$61 ). — Experiments conducted at 
the Askov Expt^rlmeifft Station arc reported, in which chemical analyses were 
made of samples of soil from fallow fields for several successive years to deter- 
mine the effect of various methods of cultivation on the content of nitrogen, 
phosphoric acid, and organic matter. 

It u^s found that the content of these substances depended closely upon the 
method of treatment, especially as a result of manuring and green manuring. 
Tlie soil of inaiuired plats contained 0.058 per cent nitrogen' as against 0.046 i>er 
cent in the soil of unmannred plats. Green manuring with lupines without 
other treatnant Inereased the nitrogen content to 0.062 per cent. Further 
studies ot the accuracy of these experiments disclosed a mean error of fr(»m 2 
to 3 per cent in analyses. 

FAperiiiioiits on the manuring of green crops carried out on tea estates 

(Indian Tea Depl. (.hiart. Jour.^ No. If (1918). pp. 87-121, plii, 5 ). — 

Experiments f>n five different tea and grass soils within a comparatively re- 
stricted area to determine wlu'ther the response to different fertilizers varies 
for the same tyin* of fertilization are reporter! 

Elme was applied alone in only two ca.ses, and In neither ease was any great 
l)enefit d<‘rlved. The injurious effect of magnesia when added with ammonium 
sulphate was greater in the one of two soils which had the higher llme-inag* 
nesin ratio. Additions of lime and ammonium sulphate gave latter results 
than lime alone in one case and poorer res\ilts in another. 

The effc‘ct of potash manures was more marked than that of either lime or am- 
monium sulphate. In three eases \ery jamr results were obtained with heavy 
dressings, and in one case ver> good results uere obtained. This difference in 
behaNior of potash did not ainiear to be correlated with any great difference 
in the eheinical composition of the soils. A slight increase in crop was obtained 
in all cases from small dressings of imtash. 

On the estates at which the heavy dressings of potash resulted in a failure, 
phosphntic manures were found to be a success, while where the heavy dress- 
ings of potasli were very successful the effect of the phosphatic manuring was 
negligible. The results are taken to Indicate that phospliatlc manuring was 
more successful on grassland than on abandoned tea land, and that the in- 
creases due to lime, ninmonlum sulphate, and small dresslng.s of phosphate 
are not markedly different. 

f Fertilizer experiments], !.<. C. Harlow (Ann. II pi. Sec. Apr. Aom Scotia, 
1918, pi. 1, pp. 161, 162). — Pot exi>erimenls with ('em showed that the best 
results were obtained with stable manure and basic slag used together. Basic 
slag alone also gave good results on muck soil. Uock phosphate gave good 
results when combined with such organic materials as manure and kelp, but 
no results alone. An experiment with hy-prodtu t lime, containing 68.4 per cent 
calcium carbonate and traces of alkali, on upland loam soil with cabbage and 
oats showed that this material w^as very beneficial. 

Fertilizer tests on the old experimental field at Sappemeer in the years 
1881 to 1915, A. G. Mn.nKR, C. Mrijer, and J. Hunro (Verslag. iMndhouwk. 
Onderzock. Rijkslandbouwproefsta. [Netherlands], No. 22 (1918), pp. 127-170, 
figs. S ). — Tests of stable manure alone; complete fertilization with nitrogen in 
the form of either sodium nitrate or ainmoniiim sulphate; complete fertiliza- 
tion except one of potash, phosphoric acid, or nitrogen ; half stable manure and 
half artificial fertilizers; and one of nitrogen, phosphoric acid, or potash Alone 
on peat soil with oats, potatoes, beans and rye extending from 1881 to 1915, 
tncluBlve, aiM^ repm'ted. 
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It Is generally concluded that peat soil rich In humus Is not Inlu^ed by 
alternate fertilization with acid and alkaline artificial fertilizers^ and that 
it can remain In a highly productive state under such treatment fOf fi5 
years and be even more productive than by continuous treatment with stable 
manure. Exclusively acid fertilization without additions of lime reduces the 
productiveness of the soil. Stable manure alone showed no advantage over 
artificial fertilizers. A combination of stable manure and artificial fertilizer 
or an alternating use of the two gave as little profit. 

On the basis of the nutritive needs of the crops potatoes, rye, and oats, It Is 
<H)ncluth*(l that none of the three main constituents, phosphoric acid, nitrogen, 
and potasli, of artificial fertilizers can be omitted without Injuring produc- 
tion. It was found that tlie use of stable manure caused a good crop of po- 
tatoes tlio first year, l)ut that the following crop, rye or oats, was usually 
Underruuirislied. Complete fertilization with nitrogen as sodium nitrate gave 
the best all-around results. 

An experiment in iiitrogtui losses, L. O. IlATnx>w {Ann. Bpt. Sec. Apr. Nom 
Scotia, ItUS, pt /, pp. 152-1 5 tf ). — Experiments on an uncropped red sand soil, 
practically destitute of organic matter, to which manure was added, alone and 
with en<*h of the materials imrnt lime, ground limestone, and gypsum, showed 
a loss of nitrogen in all cases except where the ground limestone was used 
Tvdth the manure. Burnt lime reduced nitrogen loss to one-third of that oc- 
curring where the manure was added aloue. 

Production costs of Chilean nitrate, J. Makco {Jour. JnOm. and IJngin, 
Chem., 11 {1019), No. 8, pp. 7H0, 781 ). — Data are reported on the cost of pro- 
ducing Chilean nitrate witli referenee to competition witli synthetic nitrogen. 

The cost of mining and transix>rtallon of the raw product to the extraction 
plant is estimated at from 70 cts. to $1.40 per short ton. The cost of extraction 
per short ton is 00 cts. to $1 31, of which the principal factors are labor 30, 
fuel 60, and technical control less than 1 per cent. The costs of transportation 
from the extraction plant and jiiacing on imarcl ship are about $18 per short ton 
of commercial nitrate. The administration costa are approximately 88 cts. 
to 60 cts. per short ton of raw material. 

“Technical control and advice have been practically forgotten in the Chilean 
nitrate industry on account of the control of the nitrate markets which the 
Chilean industry has heretofore maintained. There is no question but that 
technical control and advice will lower costs. Some plants, for (‘xample, now 
extract no more than 53 per cent of the nitrate contained in the material, while 
others, in excejdlonal cases, get as high as 72 per cent. There Is, however, a 
change taking plac(? in this resi>ect. Chemists and other technically trained 
men are being engaged In research which will iindouldedly lead to an increase 
In the percentage extracted and to a reduction In the amount of fuel used.” 

Equilibrium studies upon the Bucher process, J. B. Febgijsoiv and P. H. 
V. Manning (Jowr. Indus, and Engin. Ohem., 11 {1919), No. 10, pp, 9i6-950, 
figs. 5). —Experiments on the Bucher process of nitrogen fixation, using pure 
chemicals and mixtures of pure nitrogen and carbon monoxld in known pro- 
portions, are rep uted (Uirves are deduced showing (1) the relation between 
the carbon mor oxid content of the furnace gases and the yield of cyanid, and 
(2) the relat on i>etwcen the carbon dioxid content of the furnace gases and 
the yield of ^ yanid, both at two temperatures. These indicate that under certain 
conditions prtnlucer gas may i>e used in the process, and that the dissociation of 
aodluto r.irlfouate is probably oue of the controlling chemical reactions. 

Potash recovery at cement plants, A. W. G. Wilson (Jour, Soe. ehem. 
Indno., S8 (1919), No. 15, pp. This article deals briefly with 

methods and cost of potasli recovery in cement plants. 
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Various potash fertiliSBors on com, L. O, Hablow (Ann. Rpt 8ec. Agr, 
Nova W18, pU i, pp. 154-156 ), — Pot experiments, to compare nepheJlne 

rock and high and low-grade flue dust with potassium chlorid as sources of 
potash for corn on white sand soil mixed with raw peat, showeti that the 
three materials, while not comparable to potassium chlorid, have a value as 
sources of potash. The ground nepheline rock appeared considerably superior 
to the flue dusts. 

The phosphate nodules of Overi jssel and the phosphorite meal obtained 
therefrom as a direct fertilizer, 1). Kni^tki. aiid M. J. van’t Keuys {Verslag. 
Landhouwk. Onderzoek, Rijkslandbovirprnefsta. [Neihef hnids], No. 23 (1919) ^ 
pp, 167-177 ). — This article reports studies on the origin, occurnMice, form, 
chemical composition, and solubility in nater containing carbon dloxld of the 
so-callofl l)liosphorite meal obtained by grinding natural pliosphate nodules 
occuring nuttirally in Overijssel, Ilollaial. 

It was found that the phospliori(‘ acid of this meal was only about 70 per 
cent as soluble in wat(‘r containing carbon dioxld as that of Algerian phosphate. 
An advantage of the pliosphorite meal is its small content of calcium carbonate. 
It has a relatively high iron content, ll (*ontalns about per cent i)h()sphoric 
acid sohil)le in strong acids, of which 40 to 50 per cent is soluble in li i)er cent 
citric acid. 

Studies on the speed of solubility of the phosphoric acid of Thomas 
meal and some other phosphates by continuous extraction with water 
containing carbon dioxid, J. G. Maschhaupt (Vcrnhig. handh<puwk. Onderzoek. 
h’ij Iceland bovwprocf si a. [Neiherlandsl, No. 23 (1919). pp. 57~S/f, pis. i, figs. Jf ). — 
An apparatus for conducting tlie continuous extraction experiments is described. 
Results of extraction experiments xvitli differont phosphates are reporteil, and 
compared with the results oi extratdion with 2 per cent citric acid and of Inter- 
miitent extraction with Nvtiier containing carlmn dioxid, aial with the known 
availabilities of the phosphates from cropping ext»enments. 

The results appear to be contradictory, and it Is coia luded that new’ and more 
exact fertilizer experiments are ne<‘essary before it can be assumed that si^eed 
of solubilltj' is a good men.sure of the availability of a phosphate. 

Various ph<»sphato fertilizers on clover, L. C. IIarlow’ {Ann. Rpt. Sec. 
Agr. Nova Scotia ^ 1913, pt. 1, pp. 156-158 ). — Comparative fertlliz(T expeiimeiits 
with filter press mud from .sugar refineries, basic slag containing 12.S per cent 
citrate soluble phosphoric acid, and basic slag containing 2 i)er cent citrate 
soluble phosphoric acid, on white sand soil mixed wdth raw' peat and growing 
clover, showed that the filter press mud gave nearly as good results as acid 
phosphate, and tliat lh(5 nitrogen pr<‘seut in it took the place of that in soilium 
nitrate to a large extent. The first -men tloiuxi ba.sic slag gav(' as gooji yields 
of clover as acid phosphate, but those from the second basic slag were in no 
way comparable. 

An experiment on the solubility of rock phosphate, L. C. Hatilow (.4nn. 
Rpf. See. Agr. Nova Scotia, 1918, pt. U />• 162 ). — Studies on the clti'ate solubil- 
ity of rock phosphate which had been calcined with tinely ground gypsum 
showed negative results due to calcination. The rock phosphate wa.s, however, 
much less soluble when caUdned alone than when calcined with gyi}sum. 

Experiments with sulphur and rock phosphate, L. C. Hakix)W’ {Ann. Rpt. 
Sec. Agr. Nmm Scotia. 1918, pf. 1, pp. 158-162, pL 1 ). — Pot experiments with 
clover and oats on virgin soil to determine the effect of the addition of sjiilphur 
on the solubility of the phosphate of raw rock phosphate showed that the crop 
failed where sulphur was used, except when lime was also added. It was found 
timt the sulphur was changed to sulphuric add In the soil to quite an extent. 
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and th« failure o| the crops is attributed to this cause. Howm^er, the per^ 
ceutage of citrate soluble phosphoric acid was not increasi^d where sulphur was 
added. 

Phosphorites and superphosphates from the point of view of the sul- 
phur industry, L. Tihklli {Vhem. Newt, ttH {1919), ^o. S070, pp, 73-76’),— 
This article deals with the utilization of the sulphurous acid escaping from sul- 
phur smelting furnaces by ctunblning It with insoluble iidneral phosphates, with 
a view to obtaining ^snpeiphosphates. The work of others bearing on the sub- 
ject is reviewed, and exi>erlnients reported wiii(*h showed In a general way tliat 
•‘sulphurous anhydiid only reacts at the .surface of the i)articles of phosphorite, 
producing especially the blbaslc suit, and that this is the limit of the action 
... It is dearly evident tliat one can not reckon on an eventual <‘un- 
verslon of sulphurous anhydrid into sulphuric nnhydrUl l^y the action of porous 
phosphorites In the preseiae of oxygen. If such an action is pr(»duced It Is 
limited to the surface, as (»ecurs when oxhl of calcium Is used. It Is theref(»re 
useless to examine the considerable and nunn‘rous dlfiicullics which would 
offer themselves to the practical realization of this process, whicli has no 
chance of success.*' 

The action of lime In the soil, .1. Hdohks (Jovr. Bath and West and 
Soi^th. Counties ^oc., 5. ser., IS {19tS-19), pp. — Experiments on the 

action of lime and magnesia in Hothamsted Wolnirn, and Her(‘fordshlre soils 
are summarized. 

It was found that caustic lime, when mixed witli alr-dried red hop-yard soli 
and loam soli, was converted into carbonate much more slowi.N than when the 
soils *were moist. With reference to the relative .soluhiiily of caustic lime 
and calcium carbonate, it was found that “caustic lime dissolves refulll> In 
a very small (juantlty of cold w’ater compared with carlionale of lime. . . . 
A larger quantity of cold boiled distilled water is rtMiuired to dissolve one part 
of carbonate of lime than Is the case with the unboiled cold distilled water, 
because distilled water, as It comes from the condenser, ct)zitains a varying 
amount of carbonic acid which increases the solvent action of tiie water.” 

The general results of experiments at Woburn iiullcnted that “tliough the 
application of magnesia to soils dehcieiit In this ingredient may increase the 
yield of wheat, more economical results will be obtained If the alkalinity of 
the soil be Increased by the application of lime, either in small quantity as 
finely ground caustic lime at about lO^cwt. per acre, or as ilnety ground chalk 
or limestone In larger proportion, namely, 1 to UJ itms per acre. . . . 
In conclusion, it may be safely assumed that where the ptTcentage of lime 
Is less than that of magnesia lime in some form is requisite. Also, lliat when 
the percentage of lime exceeds tliat of magnesia but is less than 1 i>er cent in 
the alr-dried soil, the application of lime Is generally desirable and likely 
to be attended with beneficial results.*’ 

In studies of the relations between lime and magnesia In 11 specially selected 
Herefordshire soils, lime and magnesia soluble in hydrochloric acid were de- 
termined In all of the soils, carbon dioxid in the 2 soils Nos. H and 7 that con- 
tained the most lime, and sulphuric acid and chlorin in the soils containing 
the most magnesia. It was found that magnesia was In excess of tlie lime In 
8 of the 11 soils, and tliat in the soils containing the most lime the percentage of 
carbon dloxld was not sufficient to combine with the whole of the lime. 

It 46 concluded that “(1) the lime in these soils exists partly as carbonate, 
which is available as plant food, and partly as silicate of lime, which is not so 
readily available; (2) the magnesia exists not as carbonate, sulphate, or 
chlorid, but as slUcate, In which state it Is not likely to be readily available 
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either oh plant food or a« a nitrifying agent In tlie soil; (3) it is not the ex- 
cess of magnesia certain of these soils but the (ietictency of lime that 
has caused the crop results on such soils to he unsatisfactory ; (4) all the 
soils, with the exception [of] 5 and 7, will lu* greatly hoiu^fited i)y 11 h» appli- 
cation of Uuie; and (5) as all these red suiidhtone soils contain only a moderate 
amount of vegetable matter In the form of humus, lime would be inoie suitably 
supplied in the form of ilnely ground Hniestoue or chalk, or as precipitated 
cai*bonate of lime from waltu* works or pai>er manufactories, tlnui as fr<‘shly 
burned (iiilcklline, whlcU would tend to burn ui) or toA rapidly oxidize the 
humus which constitutes such a \aUiahle ingredient of ull fertile soils.” 

The carbonatioii of burnt lime in soils, W. 11. IMAcdivnin: (Soil HrL, 7 
No. 5, pp. ])apcr iv\lews the work of others 

hoanug on the sul)je< t, reports preliminary' chejiiiral studies of the carhonation 
of cah’huu oxld and calelum hydrate without introdimmg the factor of the in- 
fliietice exerted hy soils, and reja^rts an (‘Xteiishe S4‘ri<‘s of experiments begun 
at the Tennessee Kxperiinent Station and Iluislied at ('ornell UniversilN on car- 
honatioii subseqtient to the a{)plication of liiiu‘ to soils 

“The exi)eriments as a wliole point to cerudn dcllnile facts whicii have 
practical api)lication. Among these are tlie following ; (AK) and C’a (OTlu in 
2 to 4-ton api)lications will re\ert to tlie carbonate more rapidly when left 
on the soil surface than when mixed with a dry mulch or the moist soil. If 
an oxld or hydrate apidication l.s left on the soil surface h»r several days 
prior to iiiworlvlng, tlie treatment is iu elVect an application of finely divided 
(laCOa. Surfa<‘e apt»llcation of oxl<l ami hydrate will, for th<‘ most parr, retert 
to the cariiouate more rapidly during humid utmosplieric conditions. 

“If tli<‘ oxld or tlie hydrate Is incorporated within the upper /.one of the soil, 
prior to a more thorough dl.ssemiuatlon throughout tlie soil, the concentration 
thus effeeded will bring about in the treated zone a temi>orary and partial 
sterilization which may have certain beneficial results The avidity, or af- 
finity, of Cad Is for moisture, and w^heii this is furnisheil by tire aerial and soil 
atmospheres ami by .soil moisture, there is no temlency to elTecd any ciiemical 
disintegration of soil organic matter. Neither CaO nor Ca(OH)a cun be con- 
shlered as chemically destructi\e of soil organir matter when used lu the man- 
ner and in the amounts to he considered as practical application.*-.” 

Field experiments wftli by-product lime and marls containing magnesia, 
Tackk {Honnovvr. JaukI h Fontitr. J9iH, No. S-4* ^ths. in /entbl. Agr. 

Chem., 48 {1919), No. //, pp. WJ~188; Joui. Koc. (hem. Indtts., H8 {1919). No. 
14f P- — Field experiments with <iiliereut crojis on newly cultivated moor 

and heath soils Indicat'd that tliere is no jairticular value iu the high magnesium 
eontent of by-product lime. Its value lies in Its content of basic materials. 
In all cases it gave smaller results than finely giMumd lime marl, even though 
It was finely ground. The price of hy-prodiiet lime is also considered much too 
high in comparison with other liming agents. 

A chemical investigation of the mussel mud deposits along the north 
shore of Nova Scotia, L. 0. IIarlow' {Ann. Rpt. Sec. Agr. Nova Scotia, 19 IH, 
pt. If pp. 141 - 145 ). — ^IMie results of chemical aualyses of 13 samples of mus.sel 
mud deposits are reported which indicate that their value as sources of fer- 
tilizer material varies considerably with different deix)sits. It is concluded 
that the value of those muds does not warrant the exi)ense of transiK)rtlng 
them any distance Inland. 

Fertilizers (Almanack Soc. Sultan. Agr.^ 2 (1918), pp. 219-2oS, pl.*l, fign. 
4)«-^ThIs artl(?le deals in general with the production, composition, and man- 
ner and extent of use of natural and artificial fertilizers in Kgypt. 
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Oeaeral regulations governing licensees engaged in the business of Im* 
porting mannfacMiring, storing* or distributing fertilisers and fertiliser 
Ingredients (17. S. Dept. Agr,y Off. Sec. Circ. H5 (1919)^ pp. 4 ). — ^The text of 
the regulations promulgated by the President under the Food Control Act of 
1917 Is given. 


AGRICTTLTUHAL BOTANY. 

Fundamental questions In the study of vegetations, H. Gams {Vrtljsehr, 
Naturf. Qesell. ZurtXh, 63 (19 J8), No. pp. t93--J^9S, figs. 7).— O^hls is a 
critical review, with extensive bibliograpJiy, of the concepts and methodology 
employed in the study of plants in societies, here designated as blocenology 
(Biocmnologie) as o[)posod to tlie study of plants as individuals, designated as 
Idlobiology ( Idioblologie ) . 

Some western species of Iiathyrus* O. V. Pipeb (Pror. Biol Soc. Wash.y SI 
(1918). P/>. 189-196 ) ‘ — In connection with economic investigation of Lathyrus, 
some western species have been critically studied. Several of these show wide 
variation In characters of tlje leatlcts, stipules, and tendrils. Pubescence seems 
to be a fairly stable character. New species noted include L. ochropetaluB 
and L. peckii; new subspecies, L. ochropetalus holochlorus and L, coruweui 
uridus; and new combinations, L. nnliaUU Lanceolatud. L. pancifforva utah&MiBy 
L. paucifioruH srhaffnerl and L, pavciflorus bramiii. 

Report of the conimittoe on generic types of the Botanical Bociety of 
America, A. S. Hitchcoc’K (Scicncey n. ser.y 49 {1919), No. 1266, pp. S3SSS6). — 
This report, submitted at the Baltimore meeting of the Botanical Society of 
America, contains the regulations proposed for fixing generic types. 

Recent studies on (Knothera, E. Lehmann {Ztsvlir. Bot,, 10 {1918), No. 9, 
pp. 517-551). — This is a bibliographical review of recent studies and opinions 
regarding the origin, meaning, and transmission of characters observed in 
species of GEnothera. 

Reciprocal Iiybrids between Epilobium roseum and K. parviflorum, E. 
Lehmann {Ztschr. Bot., 10 {19 iS), No. 9, pp. 497-511, figs. 7). — This is an ac- 
count of studies, which are to be extended, on reciprocal hybrids between 
E. roseum and E. parinfiorum. 

The significance of foliar glands in peach, (3. Campbbix {Atti i?. Aemd, 
lAnoei, 5. ser., Rend. Cl. Sci. Fis., Mat. e Nat., 27 {1918), /, No. 11, pp. 410- 
418), — In a preliminary note the authoj^ discusses foliar glands as of probable 
use in connection with the determination of genetleal relationships among cer- 
tain Slone fruits. 

Physiological characters of summer and winter annuals, particularly 
cereals, G. Gassneb {Ztschr, Bot., 10 {1918), No. 8, pp. 417-480, pis. 2, figs. 7). — 
This Is a detailed account of study during several years on annuals, particularly 
rye and barley, as related to the influence of cold and of temperature variatiotis 
and of other factors, Including hereditary tendencies. 

Light and growth. — III, The explanation of phototropism, A. H. Biji^auw 
(Meded. Landhouwhoogseh. IWagmmgen^, 15 {1919), No. S-5, pp. 87-204, pU. 
8, figs. 7). — In a continuation of work previously noted (E. S. K., 85, p. 129), 
the author has given attention to phases of phototropism as studied chiefly In 
JPhgcotnyoes nitens, Ifelianthus glohosus, Pepidium sativum, Raphanus sativus, 
Sinapis alba, and Avena satwa. 

The evideijces obtained are considered to indicate that phototropism as seen 
in casSs \t unilateral illumination is a manifestation of localized growth re- 
sponse to il(5^t influence. The light reaction seems to be confined to sones, 
particularly or certain parts of cells. It Is thought that recognition of tills 
claim as a fact^liminates the problem regarding phototropism as such, this 
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phenomenon being simply a secondary phenomenon to which p*owth reaction is 
primary'. • 

The influence of light on growth in coleoptilos of Avena sutiva, H. SiEiiP 
(Ztschr. Bot.t 10 (1918), iVo. if, pp. 6^i-729, figs. 16). — Noting' the view, fre- 
quently stated, but opposed by results obtained by Vogt (K. S. U., 32, p. 129) 
and by Blaauw (E. S. R., 85, p. 129), namely that growth is favored by dark- 
ness and cheeked by light, the author has carried out some related work which 
is here detailed. 

« 

It was found that in the coleoptile of A. sativa growth was first Increased 
by increase of Illumination, and that this followed by a decrease in growth. 
With high or low ranges of Intensity of illumination, the curves become some- 
what (xnnpllcated. 

As a general result of this work It Is stated, with discussion, that the final 
length of the coleoptile depends upon the intensity and the time of exposure to 
light in such a way that the longer the least effective of the light intensities Is 
applied, and the smaller the sum of illumination Intensities, the larger is the 
resulting coleoptile. 

The action of vegetable enzyms on some organic substances, (1. Ciami- 
riA.N and C. Ravenna {Atti H. Accad. Lmcvi, 6. ser., Uend. Cl, Fis., Mat. e 
Nat.t 27 (1918), JI, No. 9~10, pp 2i)S-S00). — In tbo pi’csciit note, the authors 
have summarized facts considered ns significant which they have set foi-th in 
articles previously noted (E. S. R., 39, p 526). They present also data claimed 
to give support to the hypothesis that plants possess in certain accessory su!)- 
stnnees the means adequate to eliminate organic refuse. 

Etherlzatioii of tissues and its effect on eiizyni activity, W. W. Bonns 
(Ann. Missouri Bot. Oard,, 5 (1918), No, 4? PP- 225-299). — This is a review, 
w'lth copious bibliography, of the literature of plant response to anfcsthetlcs, 
followed by an account of experimental Investigatlona. 

The data obtained lead to the comdusion that the presence of a colloidal 
enzym-proteln complex or of solid organic matter, such a.s meal or flour from 
tissues, may Introduce a source of material error. The experiments with bar- 
ley Indicate that Inhibiting enzyin action, after freeing the substrate from In- 
soluble organic matter, tends to give more concordant results. q’*he results 
obtained tend as a whole to confirm the view that anjesthetlcs exert a somewhat 
direct Influence upon the subsequent activities of plant enzyms. 

Studies on anthocyanin metabolism«based on chemical characters of the 
anthocyaiiin group, K. Noack (Ztschr. Bot,, 10 (1918), No. 10, pp, 56t-628). — 
A systematic and detailed account is given of work done In connection with 
Polygonum compactum and species and varieties of Pwonta ; the physiological 
<?ignlflcance of Isomerization In relation to anthocyanin ; and cliromogens yield- 
ing coloring matters resembling anthocyanin. 

Anthocyan and respiratory exchanges in leaves, G. Nicolas (Compi. 
Rend. Acad. Sci. [Paris], 167 (1918), No. S, pp. ISO-ISS ). — As a result of work 
done with a number of plants Indicated, the author slates that leaves which are 
reddened by conditions that may be called accidental, or which, being red 
while young, turn green later, have a respiratory Intensity higher than that of 
green leaves of the same species ; while leaves which are normally red have a 
respiratory intensity less than that of green leaves of the same kind. In 
general, the respiratory quotient is lower in red than in green leaves. 

The I'elation between anthocyanin formation anti respiratory <»:idati^n is 
said to be Indirect, Involving the activity of other substances produced, includ- 
ing organic acids. 

On tmnsplratlon from leaf*>stomata, H. Jeffreys (Phil. Mag. and Jour. 
Soi., 6, mr., (1918), No. 909 , pp. 4Sl-4^4 ). — This is a reply to the discussion 
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by Larmor prevIj^Uttly noted (E. S. R., B9, p, 681), together with a brief 
rejoinder by that author. t 

Developmental history of the leaf, (>. S<’HttEPP (Vrtljfichr. Natnrf. (HielL 
Zurich, es {lUlH), No. /--S, pp. 9i)-105, figs. 3 ).— Describing the different devel- 
opmental phases of el(‘iiieiits of maple (xloor pseudoplolonus) leaves, the author 
claims tha( bud formation is a reaction to unfavorable conditions as regards 
nutriment. 

Th«‘ devolopnicjit al history of budding, f). ScuHepp (VrtljNvhr. Nnturf. 
Oesetl. Zurich, (iS U9tS), Ao. pp. 106-1 figs Data have been col- 

lected from studies of dlfferont ])}ants in regard lo the development and ar* 
rangeinent of buds and resulting shoots. 

Minor teratological phenomena, <1. L\kon {Zt^chr. Pffanzcnkrank., 26 
(low), No 1, pp. '/6 IS. P'f't. D.— A dnii))le loiiuMo fruit i.s discussed as to 
structure and relations 

Anatomical and phy.sio?ogicaI study of leaf ca.st, P. J. I^cuicji a {Broteria, 
Sci'. Bot., 10 (1918), No. 2, pp 111-82, fujs. 6).~~A study of Uhouiniis alatema 
and of Jjigiislrurn jitp<)}\t(‘iuu desenlx'd. 

Excess of water is said ti> cnuNC or ac<*clerate leaf oast. This is said to la* 
due directly to the gelatiiilzatton i>f histological elements In the nl)sclss zone 
of the leaf stem, wliicli may lie noted previously in Ligustrum but not In 
Rhamnus. It may appt'ar that a function which Is normal or <iuasi normal In 
the leal nndergo(\s modltieariofi in tin* presence ef waits* 

Criteria of ripeness in beets, J. Rkknatsky (Ztschr. Bfhinzcnkrnnk., 26 
(1916), No. 1, pp. 37-^0*, ffgs Jf ) — Among tlie criteria ol rij>eiie.s.s in beets Is 
inentiomxl sensitivity to disease originating (‘xleriorl.N or Interiorly lo the 
plant. A certain relation Is claimed to exist bidwc'cn ripening of the r(M>t and 
the presence of Hotrytis 

The physiologically acid and alkaline salts and their importance in the 
explanation of soil sickness, J 11. AanrisoN (Cultara, 29 (lon), No. SI/1, pp. 
21-^3, pl^. 10 ). — Tills concliid(*s the contribution previously noted (E. S. R., 86, 
p. 514). Soil sickness is .said to be due to tlie presence of nitrous salts In the 
soil resulting from the activity of Bacilhis uitrosus. 

The cause of soil sickiies.s, E S.iolluma (Cultura, 29 (1917). No. 3//1, pp. 
SSJ/S39 ; SO (1918), No. 310. pp. 1 33~1SS).~ -ThcfiO two contributions constitute 
nminly a c*riti<*ul review of tlie work and views of Alierson as notetl above. 

The iuiiueiice of electr<ilytc.s on tlie electrification and the rate of diffu- 
sion of water throngli colloidal iiienibraiieH, J. I^oi a (Jour. Geu. PhgswL I 
(1919), No. 6, pp. 717-743, figs. 6). — As a result of this work, noted here for its 
bearing on the heliavior of plant nu'mbianes, the author statCvS that when jmre 
water is separated by a collodion membrane from a uatery solution of an elec- 
trolyte the rate of diffusion of water is iniliienced by electrical for<‘es as well 
as by gas pressure. 

Water is in this case attracted by the solute as If the molecules of water 
were charged electrically, the sign of the charge of the water particles as well 
as the strength of the attractive force being express(‘d by two rules. Accord- 
ing to the tlrst of these, solutions of neutral salts possessing a univalent or 
bivalent cation Influence the rate of diffusion of v\*nter tiirough n collodion 
membrane, as if the water particles were chargeil positively and were attracted 
by the anion and repelled by the cation of the electrolyte. The attractive and 
repulsive lic-llon inci*enses with the number of charges of the ion and diminishes 
Inversely with a quantity here designated arbitrarily as the radius of the ion, 
Tlie same rule is said to apply to alkali solutions. 

According to the second rule, solutions of neutral or acid salts possessing a 
Irlvalent or tetravajent cation influence the rate of diffusion of water throtlglt a 
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coliodlott membrane a« If ilie partlclea of water uere cha^-i^ed nejfatively and 
were attracted by the cation and repelled by the anloii of the eleeirolyte. Solu- 
tions of acids obey the same rule, the hlKh electrostatic effect of the hydrogren Ion 
being due presumably to its small Ionic radius. It is claimed that experiments 
on electrical osmose prove the correctness of the assumption. 

A method Is gi^elJ by whlcli the strength of the attractive ele(dric force of 
electrolytes on the molecules of water can he roughly estimated, the results of 
measurements so made being in agreement with tlH‘ aboyc r tiles. A tentative 
explanation is offered regarding the fact that elertrieal attractlmi of water 
cauml by the electrolyte increases with Increase in the concentration of the 
electrolyte, but at low concentrations more rapidly than at high concentrations. 
The rate of diffusion of an electrolyte from a solution to jniie solvent through a 
collodion membrane seems to conf<»rin largeh to tin* kinetic rheory. 

The relation between the osmotic }>ressiiro of Nereocystis and the 
salinity of the water, A. .M Hriu) Puijet Hiol. Sta., J'nir. Wash,, 

2 {J919), No pp - 'riio author finds that the osmotic in*essiire 

of N. lactkvauo is Intiinatt*l\ connccT(si with the concentration of the sea winter, 
decreasing as the water becomes less saliin^ This though intolerant of a 

sinlden change to fresh w^ater, <*an he a<lapt(‘d thereto if tlu^ cell saj) he given 
time to approximate such mislinm In con(‘eiitration The osmotic pressure of 
Nereocystis is normally 22 72 atmospheres in normal s(‘ji wat(»r, hut it was 
saf(dy lowered to 12 52 at mos[>iH*re.s In water 17/2^ trcslg l^e^ond v\hicli the ex- 
periment did not extend. Tiirongla>nt tin* course of adaptation, the osmotic 
surplus of Nereocystis is 5 d2 atniosphere.s. The lowering of osmotic i>ressure 
In the ])lunt Is effected l)y jiunoval of the salts and intake of wat^'r 

The evaluation of the nutritive solution of von der Oone, M. A]»i»Er 
(ZlHchr, Hot., 10 Ao. !], pp. --I'hc author details a study car- 

ried oil duuing three >enrs, of the mitritiNO solution re(‘omniended by von der 
Crone (E. S K., tS, p. 211, as tested in conne<*tlon with corn and huckw’hcat. It 
is stated that the latter, which is not very scnsitni*, thri\(*s ns weti in any other 
well regulated nutritive medium, but that jdants sensiti\e to acid and strin- 
gently nquiring Iron, as corn, develi‘p specially well in the solution of von der 
( 'rone. 

Daily periodicity In iiuolear and cell divivSion, (». Karsten (Ztschr. Hot., 
JO {J9^S^, No. 1, pp. 1-20. Tiffs, di. --Studies described as carried out with or- 
ganisms repre.senting a wide range of l^ pes are (‘onsldered to siiiiport the vitwv 
that In th(‘ (^onjugata* jit least, the vegetative ceils have ]H*oomc .so adafited that 
during daylight hours they assimilate carbon dioxid and store energy, which 
during the hours of darkness they give up to firomote growth. Daylight seems 
to hinder (*ell (nuclear) partition. 

Phytoblochemical studies, A. Zlatauoff {Biot hem, Ztschr., 75 (1916), No. S, 
pp. 200-210, figs. 2 ). — This is a preliminary report emhodylng phases of studies 
still in progress on the transformations of nitrogen- and phosiihorous-containlng 
substances during the germination of plants. 

Bporulation by symbiosis in fungi, A. Sartory {Vompt. Rend. Acad. Sci. 
IParia], J67 {19JS), No. 8, pp. 302-305 ). — The author, having succee<led pre- 
viously, by utilizing the preserK»e of a bacterium, in producing sporulutlon in 
yeast, also i)erlthecia in AspergillMs sp., reports later experimentation on the 
same fungus in conne<‘tion with bacteria. 

It was found that bacteria favor the formation of perithecia, a*id that this 
is not dependent upon temi>erature. The part played by the bacteria is, appar- 
ently, to cause changes In the substratum favorable to the fornmti< n of peri- 
thecia. 
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Tillage: A review oi ilie literature, M. C. Sewelt. (Jour. Amer. Soe, Agron,, 
1] (1919), No. 7, pp. ^69-^290).— In this paiier, n (ontrllmtion from the Kansas 
Experiment Station, the author reviews literature dealing with the early his- 
tory and philosophy of tillage, the preparation of seed beds, and the cultivation 
of crops, including the effect on soil moisture, nitrilicaliou, yield, and aeration. 
In general it is coiic;judod that “ the prevailing th(»ories advocating deep plow- 
ing and frequent cultivation are not founded upon experimental evidence.’* 

Plowing deeper than 7 in. has n(»t generally Increased crop yields, while 
shallow plowing may i>roduee as high a yield as deeper plowdng. The best depth 
of plowing of less than 7 in. has not y<‘t been determined. The best fretpiency 
of plowing has not been ascertained, but it is believed i)Ossible to lessc’n the 
number of plowings by a proper rotation of crops. The evidence Is hold to Indi- 
cate that cultivation may be necessary only to kill w'^hhIs and to render the soil 
receptive to rainfall. 

A bibliography of 70 titles Is appended. 

[Report of field crops work in A.ssaml, J. ]\TrSvviNEV (Rpt. Agr. Dept. 
As.^a 7 n, 1919, pp. S-6). — In continuation of work previously noted (E. S. II., 40, 
X), 523), this describes variety, fertiliziu, and cultural tests with sugar cane, 
variety and selection tests with rice, and variety tivsts with potatoes Field 
tests with jute and niiscellaneous forage enqis are also mentioned. 

[Report of field crops work In Bengiil, 1017-18], V. Smith et al. (Rpt. 
Apr. Dept. Deuf/al, 1917-18, pp. 2-^, 7~9 ; Ann. Upts. Expert Off. Dept. Apr. 
Benpal, 1917-18, pp. 5-25, 27, 28, 30-32, 35, 36, 39, kO, Jfl, 1^9, 50, 5//~57, 59, 
60, 61, 62, 66-71, 73-79, 82-90). — Variety, cultural, and fertilizer tests with 
Jute, rice, corn, potatoes, sugar cane, and miscellaneous field croits, condiKied at 
various experimental cont(‘rs In Bengal, are descrihetl. 

[Report of field crops work in th<5 Central Provinces and Berar, India, 
1018], 11. G. Allan et at.. (Dept. Agr. Cent. Prova. and Berar [India], Rpt. 
Bxpt. Faim, Agr. CoL, Nagtntr, 1918. pp. 2~11; Rpt Agr. Rtan. West. Circle, 
1918, pp. 2-15; Noith. Circle, 1918, pp 4-17, 20-23. 25-31, pi. 1; South. Circle, 
1018, pp. 3-16, 22-30, 36~/f8, 63-66). — In (‘ontiiiiiation of sinnlar work xireviously 
noted (E. S. 11, 40, p. 523 j, these rexK)rts describe variety, cultural, rotation, 
and fertilizer tests with sugar cane, rice, wheat, cotton, gram, and miscel- 
laneous field cn)i)S conducteil on nuiiierous experimental farms in Central 
India. 

[Rotation and culture experJmeiiis], A. S.KisTKfiM (Red Iflluna hundtbr, 
In»t. [<Stcci7cn1, 1918, pp. S2-Jf5). — The yields in lOIS, and in part for the 
period 1909-1018, of cereal, root, and forage and x^«stiire croiis grown in 
8-year rotations on clay soil are briefly rexjorted. 

Bore wheat for the years 1909-1918 gave an average yield of 43.64 bu., and 
Petkus rye for the same period an average of 45 bu. per acre. Barley grown 
after beans gave much better yields In 1918 than when grown after winter 
wheat. The average yield of barley following root crops for the years 1910- 
1917 vras 53.8 bu. per acre. Oats also yielded i^etter after beans than after winter 
wheat. In 1918, increasing the quantity of seed per acre by 44 lbs. above nor- 
mal Increased the yield of rye 170 lbs. and the yield of wheat 71 lbs. xier acre. 

[Experiments with wheat, oats, ryo, and root eroi>sl, li. Torbsell (Red. 
VUung, La/ndthr. Inst. [Stveden], 1918, pp. 74-97, figs. 2). — The experiments 
here reported were conducted at TTltiiua, Linkfiiilng, and Kungsilngen. 

The yields secured in variety tests at Ultima in 1917-18, together with the 
average yields for earlier ijerlods of a number of years each, are tabulated and 
discussed. Varieties of winter wheat, largely hybrids and their parents, were 
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tented from 1911-1016, inclusive, and the average yields showed that varieties 
from southera Sweden lacked hardiness In that latitude! It was observed 
that the varieties Shi IT and 0912 Sol III showed a. ratlier high degree of 
winter resistance, while their parents Sol I and Kxtra Squarehead II sustained 
winter injury to a quite perceptible degree. Many of the earlier and hardier 
varielicK exhibited marked resistance toward the stalk disease of wheat, but 
this rfdatioiiship was not siiiUcleiitly constant to assume that these factors are 
generally associated, aial it Is believed that stalk-disease resistance in wheat 
is a character independent of earllness and hardiness. In a variety test con- 
ducted at TdnkOping in 1918 Thule, 0865 Blrgitta, and 0860 Fylgia wheat were 
most resistant to the stalk disease. The results in general also showed plainly 
the elYect of this disease in reducing both yield and quality. 

Ill variety tests with rye the highest average yield for the years 1006~1918 
WHS secured from Stjiirn and Petkus, which yielded respectively 14.9 per cent 
and 11.2 per cent more grain than was obtained from FItuna Fouiiikui, the 
variety generally grown in the locality. Among the newly originat<Hl varieties 
No. 0280, a strain of Professor Heinrich rye, ranked high in yield and stood 
first in weight T>er hectoliter in 1917 and second in 1918 in 15 trials of nearly 
as many varieties. 

Observations on inlieritaiic© In Inpines, wheat, and barley, H. A. R. 

VKSTEunAAKD (TicJs'^kr. PJnnteavl, 26 (1919), No, S, pp, Jt91-r>10, fifja 7). — 
(h'o.sses w(we made with three different strains of blue lupine {Lypinus antfusti- 
foUvs), comprising blue, red, and white flov^red tyjies A cross made in 1012 
between the ^Nddlo flowered tyr^* as the female parent and the blue flowered 
type resulted in a blue tlowen'd hybrid, which produced in the Fa generation In 
1914 a progeny segregating in the ratio of three blue to one white flouered p1;int. 

result is construed as indicating the pre.senco of a factor determining the 
blue color of the blossom in the one parent and its corresponding absence in the 
otlier. Seeds of three of these white flowered individuals plante<l in 1915 pro- 
duced only wlilte flowered progeny, while seeds of four of tla^ blue flo\vered 
plants gave 55 blue flowered and 15 white flowered individuals, or a ratio of 
nearly 3:1. 

A cross made in 1912 between the white flowered type as the female parent 
and the red flowered type resulted In a blue flowered hybrid whleh gave in the 
Fa generation a progeny representing a ratio of 9 blue ilow'erod, 3 red flowered, 
and 4 wiiite flowered individuals. A duplicate of this cross gave similar results 
It is pointed out that the number of hide flowered and red flowau’od plants and 
of Avhite flowered plants are to each other as 3’1, and that the same ratio 
holds between the blue flowered and the red flow^ered individuals. It is further 
staterl that the proportion 9:3:3: 1 is typical of the Fj generation it the 
presence of two. pairs of characters or of tw’o different unit characters and 
their absence. Idie conclusion Is drawn that the white flowered plants used in 
crossing included a factor for blue which remalnetl suj)prosacd, and that the 
group of four wdiite flowered filants is made up of three containing this factor 
for blue and of one with the factor for white flowers In pure form. Similar 
results, it is showui, w^ere socui'cd in experiments wflth the flat pea, mangels, 
and sugar beets wdien the factors determining flower color were in tlie same 
conditions and relationships. 

A cross of the blue flowered on the red flow’-ered type of blue lupine gave in 
the F» generation a ratio of three blue flowered plants to one plant with red 
flowers. In another Instance three red flowered plants fertilized ^wlth 4>ol1en 
from blue flowered plants produced three pods containing 2, 3, and 3 se^ls, re- 
fipectievly. All of these seeds gave rise to blue flow^erecl plants except one 
which produced a red flowered Individual. In order to determine whether the 
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red flowered hybrid would produce red flowered planta or whettier eegwsgettoo 
would take place, a fow of 12 seeds was planted and o<»tnpared with similar rows 
of the blue floweretl hybrids. It was found, however, thatf the seeds from the 
red flowered hybrid produced seedlingrs with quite w’ell developed roots hflt 
with very abnormal nidlnients of stems and leaves which failed of growth. The 
seeds from the other hybrids all produced normal plants. 

Seeds of seven plants with abnorn^al spikes found in 1910 in a pure line of 
tw’^o-rowed barley planted In 1917 gave .HO similarly abnormal plants and four 
apparently normal om^s. I'he seeds of 10 of the abnormal Individuals planted 
in 1918 resulted In progtui^ presenting liie same abiionnallty throughout, while 
seeds of two of the ai»parentl.\ normal individuals segregated in the ratio of 
8.3.5 normal plants to one abnormal individual. It is concluded, therefore, that 
the normal appearing plants were of a hybrid nature of Independent Memlellan 
segi'cgation In which the normal characuu* was dominant. In 1919 the ab- 
normal character again was found eonstaid. The pure lim* in vvideh the 
abnormal plants was originally observed was cultivated in 1917 and 1918, but 
no more plants of this particular type were found 

In 1914 a mutant characterized l»y long loose s]>ikes was found in a pure line 
of about 50 plants of Storaks wheal, Thi.s plant produced 92 kernels, which 
were planted in 1915 and gave 27 normal plants and 27 with the long and loo.s(‘ 
type of spike. Tlie progeny of tl»o mutant was obs<u•^ed to linvo a longer straw 
and a smaller tillering capacity as compared with the normal form. In 191(5, 
when 10 rows of each type were grown, the normal type productHl only normal 
plants while each row of (he other tyi>e produced ])lants of both types. The 
individual rows s)iov't'<l marked variation in tlu' i)ro])ortion of the two types 
produced. The total ruunber of plants was about equal, there i>eing 108 indi- 
viduals with long and loos(‘ .spikes and 101 with normal spikes. In 1910-17 
12 rows of the mutant form produced 19.5 normal plants and 7K \dantB with 
mutant s]>ik(> characters, and in 1917-18 15 similar rows gav(‘, respectively, 
158 and 150 plants of tlic tw’o f<u-ms. Tlu* s(‘ed of iiotb types was found to 
germinate equally well and to produce viabh» seedlings. These results rals(»d 
the question why some of the rows of the mutant form did not come true t<» 
type. In 1918 one of the 15 rows produced a single plant of the club- wheat 
type having a short stem and a ^ery short, thickly-set spike with stiff chaff. 
In 1919 the seeds of this plant produced individuals representing the three 
tyi>es and In addition a dwarf form only 8 In. high and api)arently barren. 

Observations were made further to dldcrmine whether partial or total bar- 
renness in wheat i.s a heritable charaeter. In 1915 a plant was found having 
7 strains, but with the spikes containing only 50 .seeds or about one-fourth 
normal yield. The progeny of this pla*it c(>iuprised 25 partially or totally barren 
and fl normal^ seed-produting individiuils The 25 abnormal plants produced 
only 2 grains capable of germination and tbe.se gave only poorly developed 
plants. The seed of 4 of the normally grain-prodm’ing plants was plantt^l 
separately in 4 rows The first row varied widely in height of stems and form 
of spike, and of the 28 plants produced 7 were totally iiarren, 12 partially so, 
and 7 were normal. Many of the plants seemed to give expression to certain 
characters of varieties which the year before had gnnvn near the original 
plant. The second row showed less variation and also only a small degree of 
barrenness. In the third row nearly all plants resembled Storaks wheat, which 
grew the preceding year near the original form, and about one-half of the 
plants* were*partlally barren. The plants of the fourth row^ were very much 
like Squarehead wdieat and 25 jier cent were partially barren. It Is believed 
from these results that barrenness of wheat may be due largely to an Incom- 
plete develoimient of the sexual organs of the plant. 
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In an otherwise constant line of two-row^ed barley 3 dwarf-like variants were 
discovered. The yield as compared with 40 other lines was si iall. In 3915 this 
dwarf form %vas <*rosJ3ed with Binder barley, giving rise in 3916 to 2 plants 
having the character of Binder barley, the male parent. Tlie progeny of these 
plants consiste<l of 95 individuals, of which 81 were oC normal type like 
Binder barley and 14 were of dwarf form, giving the \iiioxpected and un- 
explained ratio ot 6:1. In 1918 seed from the dwarf form gave only dwarf 
progeny like the original, while seed of tlie hybrid type produced both normal 
and dwarf individuals, Th'^se results are taken as indicaHng that the dwarf 
form }>resented a niutatuui. 

Root crop seed production in 1918 and the root crop seed trade in the 
winter of 1918-10, L. Hflyvio (Tidft^kr. rianteavl, 28 (1919), No. S, pp. 
5 Jf 1-5, ?7). —Statistics are preseiit(‘d on the production in DeTimark of stvd of 
sugar beets, mnng(‘ls, turnips, Swedish turnips, and carrots, and data are given 
relating to the trade in the se(Ml of most of thesi* crops prior to and during 
the w^ar. 

As reported, Dfuimark in J91S denoted to scc(i prodn<‘tion 25 hectares (01.75 
acres) of sugar beets, 1,155 of nmngels, 3,518 of Sw^edisli turnips, 1,992 of tur- 
nips, and 1,010 of carrots Inning the war tin* average anmial yield r>f Barres 
and Bariglioim mangels and ycdlow' turni]»s wms as a rule low’er than the aYerage 
yield for the years 190.5- 1914 and in some instances tlie reduction warn quite 
marked. The tinamdal nduiiiN for tlie jxM-iod of tlie war about double 

the returns during the jireei'ding i1v(‘ .A<sirs. From 1914 to 1918, inclusive, I>en- 
mark rcHpiired for home usi* a early a \ era go of 2,482 tons of fodder la^t seed, 
largely mangel seed, and had a surplus of 1,407 tons for the world’s market. 

Tlie pr<)seeutions in 1918 niuler the seed laws of the ('ountry are lirietly re- 
vhwved, and the possibility and jirosjiects of firoduelng sugar licet seed for 
export are discussed. Data covering the It-.Year period 1905-1918 showed (hat 
the average seed yield iier hectare of Banes mangel wms 13.2 hkg. (about 2, IKK) 
lbs.) for the warm seasons, 19.6 likg. for the medium warm sv'asons, ami 12.7 
hkg. for the cool seasons. Seasons .vith an average summer temperature of 
15° i). (59° F.) w’ere regarded as wuirm, 14.1 as medium warm, and 13 as cool. 
The distribution of tlie tliroe type*^ of seasons over u period of 25 years is 
pointed out, and the conclusion is ?*€*achod tiiat Fenmark is climatictilly well 
situated for the production of high grade ^ugar beet sml 

Root crops, T. S. Parsons {Wyoming Sta. Circ. 14 (t9i9), pp. 4 )- — Dbser- 
\ations on growing mangels, rutaluiga'j, Sugar beets, and turnips in W.voniing 
at an elevation of about 7,100 ft are brietiv noted, Including yield data. It is 
stated that the best results were secured Yvitli rutabagas and turnips. 

Growing alfalfa in Maryland, N. Sch.mitz {Maryland t^ta. Bui 228 {19J9}, 
pp. 3S0, ffys. 7). --Based on the results secured from 610 systematically 
planned held tests made during the past 11 y<'ara and on data collected from 
938 additional alfalfa holds, the author outlines cultural methods and held 
practices decmied best for growing the crop in the State. 

It is stated that on soils other than thosi' derived from oyster shells or lime- 
stone alfalfa will not produce profitable returns for more than three years, 
Willie on limestone soils the prodmiive period of most of the fields examined 
extended over 4 or 5 years. Of 21 fields whicli Instetl 10 years or more, 8 
produced good yields* for 15 years. A soil capable of producing at least from 40 
to 50 bu. of corn per acre in a noi-nml season is regarded as essential for success- 
ful alfalfa production. ’ • 

In observations made on 1,012 fields representing the important soil tyi>es to 
determine tlm extent of natural inoculation, 68 showed sin'<*essful inoculation, 
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840 partial inoculation, and 104 no inoculation. Only 11.4 pot cant of 
iields were classed as successful without artificial Inoculation. 

Fall seeding is deemed preferable to spring seeding in^most eases. 

Experiments in spacing cotton, O. P. Cook (Jour. Anver. 6oo. Affron., 11 
(1919), 'No. 7, pp. 299 ~~k\0S ). — In this paper, a contribution from the Bureau of 
Plant Industry, U. S, Department of Agriculture, the author discusses the 
advantages of single*atalk cotton culture, and outlines briefly means for gaining 
familiarity with the system under local conditions in the cotton belt. See also 
a previous note by Cardon (E. S. R., 31), p. 534). 

Meadow fescue, II. N. Vinall (U, Dept. Afrr. Dept. Circ. 9 (i.9iP). pp. 4, 
fig. 1). — This contains a brief account of the adaptations, cultivation, and 
utilization of Festuca prat(*n»is. 

“ Shelled ” grain in oats, R. G. Stapckdon and H. Lovbdat (Jour. Bd. Agr. 
[London'], 2G (1919), No. 5, pp. 4S9~494)- — ^The authors describe observations 
made at the British Seed Testing Station on the germination of shelled grain 
occurring in oat samples as compared with that of normal unshclled grain. It 
is stated that the amount of shelled grain did not usually exceed from 3 to 5 
per cent by weight of the sample, and that it occurred most frequently and In 
greatest amount in the Supreme variety. 

On the average, shelled grain germinated about 24 per cent below the normal 
unshelled gram. It was found that this relatively poor germination was not 
due to the Inilueiioe of drying on the unprotected grain, but rather to mechanical 
Injury during the thrashing operations. The amount of injury varied gre^itly, 
In some few oases the shelled grain germinating prafdically ns well as the 
unshelled, while in extreme ca.ses It germinated GO per cent less. The degree 
of injury also varied In respect to individual grains taken from the same 
sample, the damage being siimclent to prevent germination or only sufficient to 
damage the radicle end of the embryo and thus cause abnormal or ‘‘plumuler*’ 
germination. It is deemed probable that the amount of shelling that takes 
place and the extent of damage done to the shelled grain depends both upon 
the condition of the grain thrashed and the “setting’^ of the machine. 

Percentage of husk In different [oat] varieties, R. G. Staptjcdon and H. 
Loveday (Jour. Bd. Agr. [London], 26 (1919), No. 5, pp. 494-496) .--In connec- 
tion with the work described above a large amount of grain was hand-shelled, 
making it possible to determine the weight of 1,000 grains and the percentage 
of husk in 2G varieties of oats from the 1917 harvest. The weight of 1,000 
grains rangc'd fiom 24 54 gm. for Saifdy to 51.18 gm. for Storm King, and the 
percentage of husk from 22.t54 for Longhoughton to 30.48 for Storm King, 
Swedish Crown, White Crown, Wide-awake, Yielder, and Prolific possessed 
a relatively heavy grain weight with a small proportion of husk, while Storm 
King, Tartar King, Black Mogul, and Leader although having heavy grain also 
bad a high percentage of husk. 

Electroculture experiments by the South Wales Power Co., 0. T. Ai-lan 
(Electrician [London], 82 (1919), No. S, pp. 98, 99, fig. 1).— Two years’ experb 
ments on potatoes in a heavy loam soil, using a network of No. 24 steel wire 
with meshes 6 ft. square and straight wires 9 ft. apart, suspended 5 ft. and 2 
ft. above the plat, are rexK)rted. A current varying between 80,000 and 39,000 
volts was used. Treatment was usually gWen between the hours of 6 and 9 
In the morning and 7 and 10 in the evening. During the first year a total of 
282 hours’ treatment was given and during the second year 588 hours. 

Ab Increase In yield of 17.2 per cent was obtained the first year and 12,6 
per cent the second year. It was noted that In both years the potato 
kept green much longer under the network than in tbo control plata* 
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Effect of wounds on loss of weight of pt)tatoes, O. Bn,TT.Eu (Jour, Amer. 

Agron., 11 {J919) \ No. 7, pp. SOJi, S05), — UiKlnniap:ecl potatoes stored at from 
8 to 10° C. (from 46 to 50° F.) for 311 days at the New Hampshire Experiment 
Station showed a loss in weight of from 6.23 to 9 21 per cent, as compared with 
a loss of from 0.08 to 13.81 per cent sustained by tubers which had been 
slightly injured. The ratio between the los.s of weiglit of the injured and un- 
injured tubers dhl not assume a constant value until after 79 days. Storing 
mutilated tubers at 20° C. effected a rapid healing of the ^vound with a conse- 
quent slight reduction in the lo.ss of weight, the latter amounting to 11.25 per 
ctmt for wounded potatoes stored at 20° for 32 days and then stored for 79 
days at from 8 to 10°. 

Some new varieties of wheat, J. T. Piudiiam {Agr. Oaz. N. S. WaleSf SO 
(1919), No. 9, pp. SItl, &lf2, p/N. 2) — HritT description.s are given of three promis- 
ing strains of wheat dc'signattMl as (Uarendon, Hard Federation, and Warden. 

Agricultural seed inspected in the fall of 3 918, 0. P. SiriTH (Maryland 
i^ta. Iful. 229 (1919), pp. S-^6 ), — This bulhdin n')M)rls tlie results of purity and 
germination tests with 537 official sample.s of agricultural seed collected during 
September and October, 1018, showing llio values given on the tags and those 
foiiml by examination. 

Review of weed laws in fdifrcrentl countries, TI. .TitiiliN'Dannfelt ( K . 
Landtbr. Akad. ilandl. och TtdsJcr., 58 (1919). No 3, pp. — The weed 

laws of Denmark, Norway, Germany, Austria, P>elgliuii, United States, Canada, 
and Australia are given in abstract form. The article is preceded by a dis- 
cussion of the attention given in Sweden to the question of weed control, with 
brief r(*fer<uices as to h<j%v the malt(‘r is bandied in other countries. 

HOKTICULTTJIIE. 

The carbon nutrition of cultivated plants, II Fisciiiir (Garten/loj'a, 68 
(1919), No. IS-llf, pp. 165-168). — The author describes some held and green- 
house eiperlmeuts conductcnl in 3917 and 1918, in whl(‘h carbon dioxid emanat- 
ing from some nearby smelting furnaces wns purified and conveyed to the 
greenhouses and field plats in pipes having a system of ventilators. Increased 
yields and more vigorous growth was secured with plants such as potatoes, l>eet8, 
tomatoes, bush beans, etc., by the gas treatment, thus confirming earlier inve.s- 
tigatlons of the author (E. 8 It., 31. i|). 140) and others as to the beneficial 
effect to plant life of quantities of carbon dioxid greater than that supplieil by 
the air. 

To make the use of carbon dioxid of practical value, it is pointed out, many 
problems relating to the details of tn^atiuenl sliould be solved. Several of 
these problems are here briefly stated. They deal with the Interrelation of the 
carbon dioxid with light, temperature, and moisture conditions, time and dura- 
tion of treatment, sp<^ciflc effeei on different plants, relation to other fer- 
tilizers, effe<‘t on the composition of plants, effect of tn^atinent on disease 
and insect attack, etc. 

Inspection and analyses of Insecticides and fungicides, J. A. Smith et ai^ 
(Ohio Dept. Agr., Bur, Feeds and Fert. Rpt. 1917, pp. 29).— \ report on samples 
of insecticides and fungicides analyzed by th(‘ bureau of feeds and fertilizers 
of the Ohio Department of Agriculture in 1917. 

Report of the Horticultural Experiment Station, 1038 (Rpt^ Hort. Expt. 
Bta., Vineland, Ont., 1918, pp. 40* figs. 73).— This includes progress reports on 
the breeding of orchard and small fruits and vegetables, other ex{)erlraental 
work with fruits and vegetables, and experiments with fruit and vegetable 
by-prod ticts. 

161954°-- 20— 4 
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Slimming up tlie results of the breeding Investigations as a whole, a number 
of hybrid trees aifd plants have been secured and are being grown for further 
testing and selection. A summary Is given of the blooming dates and time of 
maturity of different kinds and varieties of fruits in the Niagara Peninsula, 
based on observations extending over periods ol from two to six years. In self- 
sterility tests of pears, of 11 varieties bagged only one, the Duchess, set fruit 
from its own pollen. Duchess was only partly self-fertile and sho’^ed much 
heavier fruit when exposed to cross-pollination. 

The yields of 11 itifTerent varieties of asi)aragus for the season 1917-18 arc 
given. In an irrigation test with asparagus the average annual gain for irri- 
gation over nonirrigaf Ion for the 4 yi'ars, 1015-1918, inclusive, was 500.4 lbs. 
per acre. The results of an irrigation experiment with beets In 1918 wore less 
favorable. A loss resulted In an early irrigated plat, and only a slight gain was 
secured by irrigating a late plat. Applications of nitrate of soda have substan- 
tially increased (]h‘ yield of beets, but the fertilizer when used with Irrigation 
gave only slightly ])etler results than ^\hen used alone. In a comparative test 
of potato seed tubers from northern v southem Ontario grown tubers the 
northern grown tubers have given an average annual yield per acre for three 
years of 197 bu. per acre, as conipared with 184 b\i per acre for the southern 
grown tubers. 

Possible correlations concerning po.sition of seeds in the pod, K. 1). 
Halstku {Bot. (kJz., 67 (/.9/.0), No. S. pp. 2ff,%250). — In continuation of a 
similar study of soy beans (M S. II, 41. j) 42), t])e author (‘onducted a study 
with the Henderson T4nm bean to determine the possible relntlon.sbip existing 
between the position of the seed in the pod and its \\(‘ight, stz(*, and value for 
cropping. Tlie results are ])n‘seiited In a .series of tahl('s ;uul summarized. 

The greatost vial)ilit,^ in the vari(‘ty lesbd was associatrsl \\ith seeds borne 
in the middle of tlie pod. Three-seoded iiods const itut(‘d over four-lifths <if the 
crop, these and 4-seeded pods being more numerous in the second of the two 
field liarve.st.s of ripe pods. Seeds from the middle of the pods produced a 
much larger number of p<h1s than did seeds from the base or tip. The heaviest 
.seeds are produced in the 3-seeded pods, anti seeds increased in weight from 
base to tip in all types of ptxls. Hacli pod position gave heavier setnls in the 
second than in the first crop. Seeds associated with aborts excelled those In 
more normal pods as regards Indivldnal w^eight, this being true for each type 
of pod and for each pod r>osillon. Abi^rtiveness was less in the first harvest, 
and w^as least in plants grown from seeds taken from the middle of the pods. 
Abortiveness w^as associatt'd chiefiy with basal position, decreasing regularly 
toward the tip of the pod. Pod position giving the greatest seed weight gave 
also the lowest percentage of abortiveness. 

Plants used as spinach {fwp. Drpt. Apr. West Indies, Rpt. Apr. Dept. 
Dominica, 1917-16, pp. 5, 6).- The following native and naturalized species are 
li.sted as being used for greens in Dominica: Dasheen {Colocasia antiquorum 
escnlentum) , tanla (Xanthosoma sapittifolHim), calahi (X. hasfifolinvi) , Indian 
spinach (Basclla alba), eplnard (Amarantvs virklis, A. tristis, and A. spinosus), 
herbe aniere (Bolanum nodiflorum), herbe couresse (Peperomia pellucida), 
orellle inulBtre {Phytolacca rivinoides), and pourpler {Portulaca oleraoea). 

Kinds and varieties of fruit for planting In the home fruit garden In 
eastern Montana, A. L. Rtraijsz {Bien. Rpt. ^font. Bd. Hort., 10 (1917-18), pp. 
S5-S9). — l)st of orchard and small fruits recommended for planting in 
the home garden. 

Pruning young deciduous fruit trees, W. P. Tufts (California Sta, BuL 
SIS (1919), pp. 11S-15S, figs. 24). — discussion of methods of pruning and 
shaping young fruit trees, with special reference to California conditions, 
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Long-continued pruning experiments with almonds, apples, apricots, cherries, 
peaches, pears, plumej prunes, and walnuts are being condu^;ted by the station 
and the results thus far secured are embodied in this discussion, and prac- 
tical suggestions based on tbe available information are given for the shaping 
of young fruit trees, A list of cited literature is Included. 

The author took weights and measiireineuts of the top and root systems of 
several hundred black walnut, almond, and peach smllings that had received 
the same <*ultural treatment and were allov^cd to make two seasons’ undis- 
turbed growth In the nursery row. These data disclosed the fact that there 
is a dose correlation between the circumference and weight of the tree, both 
top and root, thus Indfcathig that for young trees making only vegetative 
growth reliance may be placed on the results obtained from any orchard treat- 
ment Influencing the groAvth when such results are baaed on trunk circum- 
ference measurements. It Is pointed out, however, that circumference measure- 
ments take into consideration ordy quantitative growth and lose much of their 
value as soon as tlie trees begin to produce blossoms and fruit. 

Experiments in liglit, moderate, and heavy pruning of young trees have 
been ('ondncted during the past tour years Tdoasurements taken at the begin- 
ning ami at the end of the third s(*ason Indicated, in general, that the lighter 
the pruning the greater the tree (‘iivu inference and consequently the greater 
the root d(‘ve]oi)ment. Summer priming whether performed early or late In 
the seas<»n proved to be devitalizing as moiisured by trunk increments. Light 
summer pruning is more weakening than that done during the €*arly part of 
the sea.son. Two comparatively early summer prunirigs were only a little more 
weakening than one given late In th<* growing period. In s}>ite of the reduc- 
tion in vigor results from practical applications of an early summer pruning 
seemed to freqmuitl^ justify the praetice, providing the trees ar<' in a thrifty 
growing condition and tliat the work is done as early as possible in the grow- 
ing seas(ui Tilghtly prumvl trees come Into hearing from one to three years 
earlier tluin similar tret's that have been lu^rnily pruned. 

'‘Thinning-out” entire unmeessary branches is conducive to early fruit-spur 
dovelo[»itient on the rcinalning branches, whereas “ heading-?)ack ” all of the 
branches promotes \egctative growth and retards fruit-spur development. 
Early hearing is not inimical to future productivity. “Heading-back” should 
he employed chlt'fly vNhen “ thlnning-out ” does not produce the desired spread 
and number of branches for the ultynate framework. Oenerally speaking, 
young almonds, n])rl(‘ols. peaches, and Japanese plums require a mlnlimim 
amount of “ heading back,” Sweet cherri<\s and certain varieties of apples, 
pears, European plums, and prunes require more “ heading-back ” to control 
growth. 

Factors affecting hardiness in fruits, IT. P. TIedkick (Mas^. ^tate Dept. 
Agr. Circ. 6 (I.9/g), pp. the .««pring of 19P5 the author addressed letters 

to about 100 of tlie best peach growers In Michigan, asking for their experience 
as to the hardiness of the peach in tree and bud. In the spring of 1907 about 
the same nuinhtT of letters were addressed to peach growers In New York. 
This paper Is a brief re\lew of the answers obtaliitHl. 

Summing up tlu? results of these inquiries, it is concluded that certain 
varieties are Inherently hardier than others. Hardiness Is In a great measure 
dependent upon maturity of the plant, not only of the whole tree, but of parts 
of the tree, those parts with the poorest sap flow being least hardy. Soils 
may be either too wet or too dry for the hardiest condition pos.sible. "It ap- 
pears that cover crops and snow are the best protection against winterkilling 
of the roots. Ov<>rhearIng in the season preceding a cold winter weakens trees 
80 that they are susceptible to cold, ns do also the attacks of insects and fungi. 
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The notion that trees are hardier under neglect than under high culture seems 
false, the more vigorous the tree, provided it matures its ilvood, the hardier. 

Origin of a new and Improved French prune variety, A, D. Shamel {Jour. 
Heredity, 10 {1019), No. 8, pp. SHOSifS, pi. 1, figs. S). — The author describes the 
work of L. Ooates in isolating, projuigating, and testing in an experimental 
orchard a strain of the variety petite prune d’Agen. This origlnate<l from a 
bud variation, and gives promise as a large fruited variety possessing all of 
the desirable chfiracteristics of its smaller fruited parent. 

Observations on the inflorescence of the olive, H. Pirotta {Afli R. Aocad, 
Unoei., 5 ser., Rnuf. CL l^ci. Fis., Mat. c Xal., 28 {1919), JI, No. 1-^2, pp. 3-9).— 
Repeated observations have led the author to conclude that th(^ common olive 
(Olea curopwa) Is a polymorpiiie species in !*egard to the constitution of its 
inflorescence. The olive has three types of flowers: Strictly herniaphroditlc 
flowers, producing fiaiit and seed; strictly .staminiferous flowers; and physiolog- 
ically sUiminiferous fl()W(‘rs, vdilch have normal stamens but an abnormal pistil. 
These various types of flowers soiiudlmes occur on sejiarate tn'cs, at other 
times two t>pes appear on the sauu' tree. The oc(*niTonee of liermaphroditic 
and staminiferous flowers on the s;ime tree is not v(M‘y frequent, but tlu' 
occurrence of hermaphroditic flowers and the so-called i)li> siohtgiciilly stamirnile 
flowers on the same tree is of tmpKMit oecurronee. 

As a result of numerous t'xamlna Lions the author c'oneludes that th(‘ fer- 
tility and sterility of olive trees depends directly on the prevading type of 
inflorescence. 

Statistics on the )>roductioii of grai>es and wine in 10 IS {F'^fiKUs Prod. 
Vitic. [Fpain], 1918, pp. 7). — In continuation of a p]*(wious rej>(>ri (K. S. K, flO, 
p. 845), a statistical report on the fmoductiou of grapes and v iiuvs \i\ various 
regions and Provinces (d' Spain during the year Ifll.S is given 

Observations and opinions on avocado culture, \\\ A. Siunks {CaJ 
Citrogr., 5 {1019), No. 2, pp. 88, 58, fig 1)~ f )b‘>jei \ .itlons on the propagation 
und (Milture of avocados, liased largidy on tiie author's expiaaiaice. 

Infliii<*nce of cliaracter of stock on tree growth in citrus propagation, 
H. J. WEimEU {Cal. Citrogr., 5 {1919), No. 2, p. 371- -A eon tri but ion from the 
California Kxperiment Station, summarizing studies in stock seU‘etion for 
citrus fruits. 

Tests were mneh' at the (fltrus substation of large, intermediate, and 
small-sized nur.s(n*y trtM\s upon which w^re budded navel and Valencia oranges 
and the Maish se<'dless grap<'frult. At the lime the buds were 4 5 years old 
and the trees bad bi*en planted 2.5 years in the orchard the differences in 
size of the stocks were of tlie sanu' nature as when the trees were dug from 
tlie nursery. The large trees remained larg<^ and the small trees remained 
small. A study of tin* reasoiis for this condition Indicates that it is caused 
by the dilTerent cluiracler of tlie s(‘edlings on which the trees are budded. 
Many widely dilTerent types of .seedlings were observed, and it was found that 
some are much more vigorous growt^rs than others. It is pointtnl out that 
promiscuous budding on stocks of stub variable type is responsible for much 
of the variability in size and xiroduction of trees in California groves. 

Automatic disbudding of citrus, J. E. Coit {Cal. Citrogr., 5 (1919), No , 2, 
p. 37, fig. f).— The author brietly descrilie.s and Illustrates the phenomena of 
abscission among the growing tips of orange twigs, and calls attention to the 
possibility of^bscission being mistaken for the citrus blast disease in the «ase 
of very* vigorous growing shoots. 

{Notes on the culture of limes] {Imp. Dept. Agr. West hidies, Rpt, Apr. 
Dept, Dominica, 1917-18, pp. f7-i2fl).— Notes on various phases of lime growing 
based on work conducted at the Dominica Kxiierimeut Station. The following 
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l^haees are <li -icussed : I*rotectlon froui wind, draining, manuring, mulching, 
cover cropping Hn<i ^reeii manuring, budding, layering, y'eld of lime trees, 
pruning, propping Ihe branches, and use of dynamite In lime cuHivation. 

A basis for tea selection, C. P. Cohen Stuaut {Bnl. Jard. Bot. Buitcnzorg, 
3. ser., 1 (/.9/.9), No. pp. J93~S2(K pis. 11).— A tiansJiition in rearranged and 
revised form of the first two chapters of the author’s earlier dissertation 
on tea sele(‘tion (P] S. Jl., 30, p. 241), wlncli ehajjlers deal with the history, 
gwgrnphic distril»nti< g and botany of the tea plant. Suhspqiu'ut translations 
will deal with tin' research and demonsti atlon h'atnres of the diss('rtation. 

A bud variation of the Le Grand Manitou dahlia, A IJ. Shamel {Jour. 
Hcf'cdity, 10 {1910), No. 8, pp S67, 368, fig. 1) A case ol hud vnriation In the 
well-known dahlia variety Ia' Grand INla niton is deseri]>ed and illustrated. 

Mutation in Matthiola, II. B. PhiosT {I niv. (Ud. Bubs. Agr. S( i , 2 {1919). 
No. PP- 81-190, pis IJf, fias. Jf) - \ contrllmtion from the </alitornia citi*us 
substation describing the occurrence, chnractcuistles, and heiedity of certain 
idierrant plant t^pe.s wlncli docidedlj resemble some of th(‘ “mutant” tyfies 
podiiced by (Kndihcm lam<irikiana 'riie parent form upon winch the study 
was based is Matthiola aniiu t Sweil, of tin* horticultural varud> Snowflake. 
\ hlhllography of cited lili'rature is ai»pended. 

At least S tyjies ha\e hetm somewhat c‘arefully studied, and 0 of these have 
showm their heritahility in la-ogeny tc'sts. Most of the mutant types are, in gen- 
ei‘ul, inferior to Snovvlhike in vigor, and the differeiu'e in cleselepnient Is greatly 
liicreusi'd by certain unfavorable environment eoiidlhons. Tlu* mutant types 
(UflVr from Snowflalce and from ea<*li other in \urions resjiects ; one, an early 
type, Is practically a smaller and curlier Snowllaki*. The others differ markedly 
from Snowdlako in vigor, fertility, and various form and size characters. 

A remarkable bud .sport of Pandaiius, J 11. Sciiaefnek {Jour, llrrcditg, 
10 {1919), No 8, pp. 370-378, fig. 1). — A <‘onti ihution from the department of 
botany, Ohio State Uiii\ersit>, describing and illustrating a bud sport of the 
screw i)iiie iJ^aiidanns utiHs). 

FOBESTRY. 

The reciuistitutioii and exploitation of forests after the war, J. T>emor- 
LAiNK {Bul Soc. Bncolu. Indus. Nail. [J*aris], 118 {1919), TJ, No. 5, pp. 155- 
176, figs. 13). — A paper read before the P^reneb Society for tin* Pkicouragement 
of National Industries, in which the author review’s the forest situation In 
France before the war, presents statlsdcs on the production and consumption 
of timber In the princii)al countries of the world, describes forest exploitation 
In France during tlio w’ar, and advocates the organization of forest services 
in the PTencli colonies in order to prevent \vaste and abuse In the exphdtatlon 
of the forests. 

Arbor Day, L. C. Everard (f/. S. Dept. Agr., Dept. Cv'c. 8 {1919), pp. 23, 
figs. 2).— A discussion of the origin of Arbor Pay, its relation to civic better- 
ment, and the planting of tre^s as living monuments to our fallen soldiers. 
The dates on which Arbor Day is oliserved, together with lists of trees suitable 
for planting in various portions of the United States, are given. 

Vacation land. — The National Forests in Oregon (f/. S. Dept. Agr, Dept. 
(Hrc. 4 {1919), pp. 72, pi. 1, figs. 24).— An account of the recreational features 
of the National P^orests in Oregon, including uuu'h lnformati(u\ of value to 
tourists and campers. 

Out-of-door playgrounds of the San Isabel NationM Forest ^ U. iSS Dept. 
Agr.f Dept. Circ. 5 {1919), pp. 19, pi. 1, figs. 7), — An account similar to the above 
of the recreational attractions of the San Isabel National Poorest in southern 
Colorado. 
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A summer vacation in the Bopris National Forest ( U. 8. Dept, Agr,^ Dept* 
Virc. 6 (1919), ppSl5, pi, I, figs, 5 ). — An account similati to the above of the 
recreational attractions of the Sopris National Forest in Colorado. 

Report of the State firewarden, C, P. Wil»ek (Ann, Rpi, Dept, Conserv, 
and Develop,, N, J,, 1918, pp. 73-102, 2 )l 8 . 2).— A report of forest fire protective 
work In New Jersey for the season of 1917-18, including data on forest tires in 
previous years. 

Oregon forest fires laws, 1911-1019 (Salem, Greg.: Stale Jhl. Frestrp, 
1919, pp. 18). — A booklet containing the forest tire laws enacted by the Oregon 
Legislative A.s.sembly during the period 1911-1919, inclusive. 

Timber line studies in the northern part of Tjulea-Lappinark, J. FRdnm 
(Lunds Untr, Arnslcr,, n, ser., Sect. 2, 13 (1917), No. 2, pp. 74, 10 ) ^ — 

The author took level ineasureiiKuits of birch and pine forests in the mountain- 
ous regions of northern Lulefl-Lappmark during the summer seasons of 
1910-1015, inclusive. A considerable \nrIation was observed in the limit of 
forest growth in different parts of the region studied, and Is here discussed. 
(Consideration is given to the factors of teinjKjrature, wind, air moisture, and 
soil moisture as influencing forest distribution. 

Timber production and growth curves in the mountain asli (Fucalyptus 
regnans) , Tl, T. Patton (Vroc. Roy. Soc, Mvtoria, n. ser., 30 (1917), No. J, pp. 
1-3, pis. 2). — The author jiresents results of a series of log UK^asureineut.s of 
luoimtain ash carried out at Powellton, Victoria, together with .several graphs 
illustrating the growth of mountain ash up to the age of 80 years. 

The history of the Dukeld hybrid larcli (Larix eurolepis) , with notes 
ou other hybrid conifers, A. Henry and M. G. Flood (R?or. Roy. IHsh Acad., 
35 (1919, Sect. B, No. 4, pp, 55-66, pi. i).'--The Dunkeld hybrid lurch is the 
name given by foresters to seedlings that have l)een rei)eate(ily raised from 
the seed of certain Japanese larch tiws (L. lepiolcpis), growing near DuuUeld, 
Perthshire. The authors conclude that the hybrids have rivsulted from the cross- 
pollinution of L. leptolepis and nearby L. eiiropwa trees. Tlie hyludds are there- 
fore given the naiiie L. europlepis. Both the parimt forms and the hybrids are 
dc*KScribed with reference to their visible and microsc<»i>ic characiers, and notes 
are given on other hybrid larches and conifers. 

Note on Hopea canarensls, K. S. Hole (Indian Forest Rcr , 7 (1919), No. S, 
pp. 4i P^' l).-^The new species here described in detail is contlned, so far as 
known, to tlie Western Ghats hill fq.»*ests along the SouUi f Cana ra -My sore 
boundary. 

Note on Ixora butterwlckil, R. S. Hole (Indian Forei^t Rer., 7 (1919), No. 
4, pp- 4f !)• — A botanical description of this new species, which occurs in the 
forests of Burma. 

Yeman6 (Gmelina arborea) in upper Burma, C. G. F Dawkins (Indian 
Forester, 45 (1919), No. 10, pp. 505-519, pis. 2). — Notes on the results of some 
regeneration exi^erlments with this timber species being conducted in Katha 
are given. 

Philippine mangrove swamps, W. H. Brown and A. F. Fischer ([P/U/fp- 
pine] Bur. Forestry Bui. 17 (1918), pp. 132, pi. 1, figs. 5<^).-~Tliis bulletin con- 
tains a key and descriptions of the species growing in the Philippines man- 
grove swamps, considerable statistical data showing the stands of tlml>er 
and firewood in a number of these swamps, and an account of the swamp 
cultivation ^f bakauan (Rhizophoya spp.) for firewood in the swamp re- 
gion atl joining the upper part of Manila Bay. Information is also given rela 
tlve to the importance of various species in the mangrove swamps as sources of 
fuel and tanbark, together with notes on the economic uses of the nlpa palm. 



ino} 


FOBBSTBy, 


143 


A rubber plant survey of virestern North America, H. M. Hai.l and T. H. 
Goodspekd iVniv. Cal^ Pubs. Bot., 7 {1919) ^ No. 6-8, pp. 159-278, pis. 3, figs. 8).--- 
Under this general heading are presented the following thr(‘e papers dealing 
with different phases of an Investigation of the rabber-yieldlng i)OssiblUtle8 
of certain native VV^est American shrubs: 

I. Vhrysothamnus nauseosiis and Us varieties, by U. M. Hall (pi). 159-181). — 

A preliminary paper containing a key to and synojjsis of the varieties of 
C, nauseosiis, which species gave more promise as a rubber producer than any 
other sjieiies of the genus. ' 

II. Vhrysil, a new rubber from C. nanseosus, by H. M. Hall and T. H. Good- 
speed (pp. 183-264). — The Investigation here reported on uas instituted for 
the purpose of locating a supply of rublier which it was thought might exist 
In certain native West American slinibs. 

Rubber was found in two closely reiiited goma-a, namely, Ghrysotbanmus 
and llaplopappus. The most important of t^hrysothamiuis is C. nauseosus. 
Twelve varieties of C. nauseosiis lm\e been ('xamiiKHl and rubl>er lound In 
all of them, although individual plants may be devoid of rubl^'r. This rub- 
ber, which Is of high gr-ade and vuhanizes without difliculty, has heen named 
Ohrysil. 

("hi'ysil occurs In the Individual cells and is not a latex rubber Methods 
have been de\ eloped for its detection hy mici oseopical examination as well a.s 
by chemical analy.sl.s. The results of ISO mi^ roscoi)icul evaminations are tab- 
ulated. The highest absolule percentage was found in a plant of the variety 
consimilis, which analyzed 0 57 per cent of pure rubber, althouirh the average 
for this variety wa.s only 1.97 per cent. One plant <0 the variety i indnJiis 
yielded 5.50 j^er cent of pure rubber, the a\erage for thi?, variety being 2.52 
tx^r cent. The Idghe'si ruhf>er content for any vuritdy was 2 83 for hololrne^us 
The best yielding varieties are those which inhabit alkaline* soils. 

Ghrysil occurs in the i)lant In greatest amount at about the soil line It is 
present only in the upper part of tin* root, and occurs in onlj small amounts In 
young twigs and leaves. The richest rubber tissues are hrst the cortex and 
then the medullary rays. 

C. nauseosus Is a large shrub, averagingg 4 to 0 lbs. in weight. It growls 
readily from seed and roaches maturity In from 0 to 8 years. It Is widely 
distributed^ in western North America, the largest stands being In Colorado, 
Nevada, and Utaii. I’lants from Nevada and Call forma have given the highest 
rubber content. In harvesting wild shrub the whole plant should be taken. In- 
cluding 4 In, of root. 

liecause of the desirability of establi-sbing the i ubber-growdng Industry In 
the United States on waste lands, the authors re<*ommend further invcstlgation.s 
looking to the wmmerelal cultivation of Chrysotlmmiius and other plants. A 
preliminary study of the cultural possibilities of those jilants indicates that 
they could be grown on many of the alkaline jdaiiKS of th<* West without Irriga- 
tion. Certain varieties endure winter temperatures of - 20* F., others would 
withstand summer temperatures obtaining anywhere in the Wesroi*n States, 
excepting {Kissibly In the hottest valleys. 

HI. 'Vhe occurrence of rubber in certain West American shrubs^ by H. M. 
Hall and T. H. Goodspeed (pp. 205-278). — In the above paper attention was 
given almost exclusively to rubber as It occurs in the numerous varieties of C. 
nauseosus. The present paper gives the results of investigations with related 
species and genera, as well as with some species of shrubs not close/y related to 
Ohrysothamnus. 

Rubber was found in four other species of Ohrysothamnus and In 10 species 
of Haplopappus, but the authors were unable to detect rubber in any plant 
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other than thoirie showing u close botanl(*ul afUnlty lo Clirysothouums. A list 
is given of species^ examined in which no rubber could be detected witli cer- 
tainty. Analytical data ar«^ given for those species in which rubber was de- 
tected. The regional distribution of rubiior in II, ertcoidca was the reverse 
to that found indicia ted for Cbrjsil In the al)ove noted paper. The parts above 
the soil line are strikingly deficbnit in rul>l>cr as compared with the roots. The 
l)er(^ntagc is found liiglu'st in the cxtnunities of the roots, iind decreases 
upward toward llu* soil line. In il, aauu,^ the stem and root ajiiieared to 
bear eipial quantiticji of luiilicr. 

[Kwbber in CJold Coast], \V. 8. D. Tuuhove et al. (Govt. (ioUl Coast, Rpt, 
Agr. Dept,, 1918, pp, 15. IG, 17, 28, SO, SI, SS~S8, S9, 1,0, Ifl, JfS, J,(i, Jf8, JfO, 55, 
58, GO, 62, d.5).~- Not(‘8 on tU(* iircscnt statu.s of the rubber industry iu Gold 
Coast, including data on cnUnral and tapping experiments at the various 
agricultural stations and Mibstations. 

The lleveii rubbor-tappiia* i‘xp(‘riment^ have shown fairly conclusively that 
cuts to the left of the ci'iitral channel give' better yields than similar cuts to the 
right. When operating on one-thiid of the siem, the liest yieltls may be ex- 
pected with a mavimiiin of three lateral euls. I>any taiijiing during alternate 
months appears to give lietter n'sults Hum alternate- day tajiping. 

Inve.stigatioiis concerning the origin of latex vessels anti latex in llevea 
brasilieirsis, W. Boiulku f t/l/c7i. Uubhvi vult. NedcrUind. Indie, S (1919), No, 
2, pp. 45-67, figs. 14) — Tlu* lUiUior jirc.sents results of stndi<'s of the primary 
latex formation in llevea from tin* young<*sl .Mage of the S(‘edUiig (o that found 
in a mature tree. Particulais concerning the development of latex vesstds 
are also discussed. 

Does the tapping with driptiiis give any advantage? P. Arkns (Arch, 
Rubhcrcnfl. NederUind. Indie, 3 (1919), No. 2, pp SG~42 ). — Driptlns were used 
in tapping rubb<‘r on one of the estates near the Malang experimental station. 
The author collected data from tliis o]>(*ra(i(m to determine w lieth(*r, as it is com- 
monly claimed, the addition ol wider to the latex by using didpiins will increase 
the total quantity of rubber aii<l decrease the quantity of scrap rubb(*r. The 
data obtained sbovv(‘d no a<lvantj'ge irom thf* use of driptins, and in some cases 
there appeanM to be a tiiiancial Ios!>. 

Pulpvvood coiisiiniptiou and \v<md pul]> production in F. II. Smith 

(17. 18. Dept. Agr., Finest Seri\, 1918, pp 20), — Detailed statistics on pulpwood 
consumption and wood puli) prodmtion in the TTnited States during loi8, with 
comparable data for 1010 and 11)17 Idle d.Mta wore collected and compiled by 
the Forest Ser\ico of tins TH‘j>ariment in cooperation with the News Print 
Service Bureau. 

The consumption of pulpwood by 250 ostablishiueuts In 1918 wais 5,250,794 
cords, or a decrease of 4 iku* cent from tlie cojisiimption iu 1917. Wood pulp 
production aggregated 8,313,S(n tons, a decrease of 0 per cent from 1917. 

DISEASES OF PLANTS. 

The application of genetics to the control of plant disease (Bd. Agr. 
India, Proc, Meeting Myrol. Workers, India, 2 (1919), pp. 62-65). — This is a 
review of progress in the api)licath>n of genetics to the control of plant disease 
in view of conditions existing in India. 

Presence of nitrites and ammonia in diseased plants, —11, Oxidases and 
diiastaj|es; their relation to the disturbance, P. A. and M. BoNcginsr (Jour. 
Amer. Chent. Soc., 39 (1917), No. 9, pp. 2088-2093; abs. in Jour. Chem. Boo. 
[London], 111 (1917), No. 061, I, p. 683 ). — Having noted In a previous paper 
(®. 8. E., 87, p. 549) that in certain plant diseases of the so-called physlologl- 
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< al type, such as curly top of sugar beet, nil rates and ammonia wore detected 
ill the extracted juleps, i^egardlng the origin and behavior of which certain sup- 
positions are stated, the authors here report subsequent observation and experi- 
mentation dealing with the same disease. These corroborate the view of nitro- 
gen starvation of the plant by bacterial redueliou of the nitrates taken up by 
the roots to nitrites and ammonia. 

It is stated that the biological, pbyslolugieal, and myculogical phenomena in 
some plants infected with nitrate-reducing organisms seem to work in harmony 
for the preservation and increase of the nitrogen contents of the plant tissues. 
The oxidizing onzyms, which tend to neutralize the reducing action of the bao 
terla, work in the direction of preser\a(.ion. The morphological ehang(\s (as 
reduction in size of certain organs) that occur after infeetiou secern to econo- 
lijizf* the nitrogen and preserve it for the more <‘ssential parts of the plant, as 
roots and leaves. Incivased tendency to supply the plant with nitrates is evi- 
denced by the fact that tlie root system increases and tlu‘ plant uses more 
water per unit of dry weight. In spite of tins fact the deci-ease In total nitro- 
gen suggests that the bacteria, in reduoing nitrates to nitrites and ammonia, 
waste this mvessnry element, thus bringing alioiit nitrogen starvation. 

Report of the mycologist, R K. Bitntino {Govt. Gold Coast, R}^t. Agr. 
Dept., WIG, pp. 20~A2). — (hieao brown rot, wiin'li was im'reasiiigiy pre\alent 
during tlu' year, was not correlated with <hmatjc conditioijs. The (piestion as 
to a causative relation betwivn Diplodhi taraoicola and this troiihle was not 
settled. Experiments regarding the (dR'Ct on yield of siirajnig vviili Bordeaux 
mixture were not conclusive. White thread tlisease of lanaio was rejiorted as 
widespread and Increasing, (dean cultivation njipeurs to be practicail.v pre- 
ventive. Ifunddity is an unfa\oral)le condition. Root diseases { llpm( nochwie 
nojia and Polppoi us Ii(niosus) do not appear to lia\e increased or il(‘creased 
greatly. JJ. noxia is the more <]estrivdive of th(‘se. Rosellutia sjk caused a few 
deaths in Ashanti. Ccphalvai os rtrvsvt'ns is noted as on living or dead cacao 
twigs. It was contineci to the tips and may simply indicate \vt‘akne^s in the 
infected tree. This fungus has also been found on the Royal palm and the shea 
butter tree. 

Ilemileia sp. on cofft*e may be parasitized by another fungus. PestaJozzia 
guepini var. has been found destroying the foliage of Liiieria colTee. Para 
rubber was attacked by SphwrostUbe repens and P. lignosiis. A cank(‘r exam- 
ined was not determined as to causation, but I). cacaoHOla was found on one 
specimen. A fungus closely resembling Entypa vrumpens found on Para rubber 
plants at Tarquah may iJiove to be saprophytic. Phytophihorn sp. was found 
on fruits of Para rubber at Aburi. Young plants of Cola aciuninata were 
found to be affected with Plcvrotus coJw. An outbreak of disease of peanut at 
the PekI Station has been reported. 

The outstanding feature of the year wu.s the increasing prevalence of the 
white thread and of the brown pod disease on native cacao farms. 

Mycdlogy and plant pathology, J. Mackknna (Rpt, Prog. Agr. India. Wil- 
ls, pp. 7S-S5 ). — A review of work done on diseases afifecting various crops In- 
cludes ufra {Tylenchus angusius) and blast (J*iricnlaria oi'yzm) of rice; black 
Dand disease {Diplodia oorchori, Rhizoctoniaf sp) ; bud rot of palmyra, 
koleroga of aroca, and bleeding disease of coconut palm ; root disease, die back, 
brown blight, and rim blight of ten; leaf disease and black rot of coffo(\* black 
thread and leaf-fall {Phytophthora meadii) of llevea ; die back and blossom and 
twig rot (Choanephora cucurbitarum) of chllies; tikka disease 
pet'sonata ) of peanut and a peanut disease caused by an imdetormlned species of 
Oercospora; smut of Guinea corn (prevented by seed treatment with copper 
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sulphate) ; leaf curl of peaches (greatly affected by spraying) ; a sclerotiiil 
fungus attacking tlfe Hangr)on bean; opium poppy mildew fLiryaiphe polygoni) ; 
wilt disease of Cajanus indices; and sal tree root rot. 

ProTincial disease survey.— An account of the work in hand In the 
different Provinces; suggestions for extending niycological work in the 
Provinces and for popularizing the knowledge of plant disiMises amongst 
cultivators {Bd. Ayr. Indin^ Proc. MccHng Mycol. Woriccrs, India, 2 (I9JV), 
pp. J2-29). — A?i ac<‘ount is given of the work In hand in different Provinces, 
also of suggestions for extending the work and benefit h of niycological study. 
Reports and discussion an? detailed, dealing with potatoes, cereals, sugar cano, 
legumes, peanuts, jicpper, tolvacco, jute, palm, cotton fruits, and fiber crops. 

Diseases of planters’ crops (Bd. Ayr, India, Vroc. Ucvtiny Glycol. Workers, 
India, 2 (1919), pp, 62-58) — Tins includes verbal reports on various diseases 
of plants in regions of Tndia. 

[Combating plant diseases in IndiaJ {Bd. Ayr. India, Proc. Meeting Mycol. 
Workers, India, 2 {iyJ9), pp. 4^-^- «'>-)•— This includes reports, with discussion, 
on dusting and spraying fur \arums plant diseases in portions of India. The 
diseases dealt with inciude gra{»e downy mildew, ar(‘ca nut koleroga, and coffee 
leaf disease. 

Burgundy mixtures and other copper M[n*ay.s, fJ. T. SriMCS (Univ. Bristol, 
Ann. Rpt. Ayr. and Ilort. Ri ^carvh , 1918. pp. 19-2): also i}i Jour Bath and 
West and South. Voaniics Sor , 6. scr., IS (1918-19). pp. ISJ/-I39 ). — From tests 
as detailed with discussion, it Is concluded thal a 1 per cent Burgundy mix- 
ture having 4 lbs. copper sulphate and 7.2 Ib.s .sodium carlHunite in each 40 
gal. wafer (designatc'd iis a 4:72 i>rej)arai l(»n) will keep ior thi' longi^sj time 
in fit condition for spraying, while tli(‘ 4:r> mixture crystnlli/Ass most rapidly. 
This and Urn 4 : 4.25 iniNtun* form equally good coverings, but in this resp(‘(‘t the 
4:7.2 mixture is slightly inferior. All the mixtures ud!i(‘»’(‘ and resist ruin 
(‘QUally well, and all are equal as regards scorching lh(‘ foiiagi*. While la!>ora- 
tory tests Indicate espial lungleida) \alue for all the above, no satisfactory Held 
tests have yet been made. 

Copper stearate is also disous.sed, as is tin* pieparariun of Burgundy mixture 
from a ready-made basks. 

Disinfection of seeds vvitli bromiii, V. Ahtsixoy.sky and J. Stom (In 
H ihtidicuUura y Otros Trabajos de las Rstaciuncs, 1917. Madrid: IJstac. de 
Ensayo de Scniillas, 1917. pp. 61 JjJ. 1, figs. J)). — From results here tabu- 
lated with dkseussion. It appears that bromln In aqueous solution at a con- 
centration of 1 per cent applied to seeds of various common plants for periods 
ranging from j lumr to 4 hours gave iilgh to perfect percentages of protection 
against seed-borne di.seasos. Vitality was impaired but little. If any, in most 
cases by even the longest of these periods of exposure, tliougli longer periods, 
which were also employed, generally lowered or destroyed germlnablUty. 

Seed disinfection for pure culture work: The use of hypochlorites, B. M. 
Duggak and A. W. Davis (Ann. Missouri Bat. Gard., 6 (1919), No. 2, pp. 159- 
170). — Without going beyond the readily obtainable commercial products, which 
have been compared witli a few standard disinfectants of other groups, the 
authors have carried out studies, the results of which are tabulated. 

As a practical result of the experiment on seed treatments, they believe that, 
taking Into consideration both the capacity of seed for germination and rela- 
tive freecloqg from contamination, the commercial chlorinated potassa or Javel 
waCer Is the most satisfactory agent which has yet been considered. The 
length of time required for practically perfect disinfection of certain seed In 
these experiments was three hours or longer. In some cases interrupted disinfec- 
tion fully warrants the extra trouble and delay. The value of soaking the seed 
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previous to the longer Interval treatments Is doubtful, though a preliminary 
thorough washing of all seed, with removal of decayed ana imperfect ones, Is 
advisable. A study of standardized hyi>ochIorites is considered as essential. 

Seed disinfection for pure culture work, H. C. Young {Ann. ji/i«f.soari Bot. 
Oard., 6 (19J9), No. 2, pp. 147-158).— This work employed clilorid of lime 
(largely calcium hypochlorite), formaldehyde, alcohol, and mercuric ehlorld, 
these being applied to seeds of various common plants according to methods 
described. From the rt^sults obtained as tabulated, tlie conclusion Is reached 
that It app(uirs necessary to continue to treat tlio various seeds with different 
disinfectants and according to dilTerent lui thods on account of differences in 
the contaminating organisms. 

The Thelephoracea* of North America, VIII-X, E. A. Bubt (Ann Missouri 
Bot. Card., J, (1917), No. S, pp. 2S7-269, pjs. 79; 5 (1918), Nos. 3, pp. 177-203, 
figs. 14; 4, pp. 301-870, pis 2, figs. 82). — Of these tliree < liaplers, which do not 
conclude the series, the llrst denis with Coniophora, the socoud with Aleuro- 
dhscus, and the third with Uyiiieimcluete. 

Merulius in North America, supplementary notes, E. A. Kukt ( Inn. Mis- 
souri Bot (iard., 6 (1919), No 2, pp. 148-145). — This addition re('(»rds a few 
species not incliideil In the above notes, with some disnission of other species. 

Comparative* studies on three Xylarias, II von lUiONsvirr {Venthl, Bakt. 
[etc.], 2. Aht., {1919), No. 1-4, PP- 51-70, pi. 1, figs. 4). -This is a study of 
Xylana aibusvula, X. hppoxylon, and X. polymorpha. 

Basal rots of garden plants, J. Matz {Rn Apt J*ueito Rk o, 8 (1919), No. 
2, pp. figs. <S),— This iiieludes mainl.v a discussion of SeJerotnon sj). and 

Rhizoctonia sp. in relation to diseases, chieflj rols of the lower aerial portions, 
of common garden plants. 

The more important fungus and bacterial disiuises of vegetables in On- 
tario, J. E. IJowiTT and D. 11 Jonls {Ontario Dipt. j[gi . liul. 258 (1918), '^pp. 
48, figs. 58; abs. in Abs. Bad , 2 (1918), No. 4, P- 213). — The more important 
vegetables are dealt with in comieetion vvitli their more common diseases, and 
remedial treatiiient.s are hritMly discussed. 

The dry root rot of the heaii, W. II. Hurkpioldjor (New York Cornell Sta. 
Mem. 2G (1919), pp. um-JOSS, pis. 2, figs. 3).-~A <lescription l.s given of the 
dry root rot of the Iumiis laused by P'usarium mariii phascoli, ii form. As the 
common name indicnles, the disease afU'cts principally the uiidergiouud parts 
of the plant, but portions above ground ilso show the efIVcl of the fungus. The 
symptoms are described nl length, and comparisons made with those* of the 
black root rot of beans due to Thielavin basicola and of a Rhizoctonia blotclju 
The morphology, life hishu-y, pathogenicity, etc., of the organism are described 
at length. 

Tlic disi*ase Is known to iiave been present for some years, and together 
with other root disi*a.ses it has caused consiilcrable loss. Special attention is 
called to control measures, which include rotation of crops, soil treatment, and 
use of resistant varieties. Rotations, unless of quite lengthy duration, do not 
offer much promise of control. Soil treatments were not beneficial, and prob- 
ably breeding resistant strains offers the best means of control 

Further studies on treatment of beet seed for control of root scab, 
K. KiitlQEE and G. Wimmeu (Ztschr, Ver, Dent. Zuckerindus., 1917, No. 74$, II, 
pp. —Since their previous report (E. S. R., 83, p. 848), the authors 

have tested other fungicides for use with beet seed, and their r(i.,iults qre de- 
tailed and tabulated. The best disinfection was again given by carbolic acid. 

Cc^oii boll disease, R. G. de Sousa (Boh Agr. [Sao Paulo], 19. ser.. No. 5-7 
{1918), pp. 477, 4^^* fiff> !)• — The author notes briefly a disease of cotton bolls 
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which may be Identical wRli that noteil b> Delacroix (E. S. R., 26, p. 51), and 
which in attributed to Bacnllua gussyplnu.i. In iisso(daliO|i with this organism 
was found also the fungus Cotletolrichuin yonsypU. 

[A wilting disease of cotton in Colombia), J. F. Pestico {Rcxk Agt. [Co- 
lomhia], Jf, (1918), No. 2, vp. IJS-llO, fiff. D.—^n account is given of a disease 
which Is designated as I’ucha of cotton in the De partment of Boyat*^, Colombia. 
T1 k‘ injury is manifesteni In tb leaves and tender shoots or luorc^ rarely In the 
blooms, in the form of Intumescences, usually after a period of hot, damp 
weather In a sltuatibu where cultivation is defective and Intercropping Is un- 
skillfully pra(‘ticed, ^riu^ plants wilt and die usually in a few weeks. Fully 
nourished, A\ell-de\eloi)ed plants do not usually develop thc‘ trouble, though in 
some instances such plants manifest susceptibility to the disease^ 

Diseases of eggplaiit, S. O. Buuner (/vefac. Expt. Agron Cuba Circ. 5.1. pp 
20, pl8. 0). — In this ciiaadar, i)repared lor Cuban agriculturists, the author 
presents residts from invc\stigations sllli In progress regarciing a number of 
diseases of eggplant {i^oUinutn ynvlongena), in connection with v>inch a discus 
Sion is also given of Photnopsis t'cxaus, Uhlzoctonia, Collet ol i ichu ni yUronpoi- 
ioid( ft, Itditenutn and JUtet odn a radtcicola, with mcMitlon of 

other parasitic* organisms, 

A note on the drojiping of flowers in the potato, ]M J. Doksey (Jour 
Het'cdiiy, 10 (1919), No. 5, pp. 226-2:18, fig. i).--F\'aniiiiatlon of the parts and 
lu'oces.ses concerned in the dropping ot potato blooms lias led to the conclu- 
sion that ])hysiol()gical factors may operate lndeiHMidc*ntl.v of policm or pistil 
developnieid to <‘ause tin* premature dropidng of the* blooms 

Frematurin." and wilting of potatoes, G. P. (hixioN (Potato Mag., 1 
(1919), No 12, pp 12, IS, 2^, Jg /).--An account is gi\cai of an unusual ccmdl 
tlori suddenly appearing in Ckmnectlcut potato fields, panic ulaily in poor soli 
Insufhclently fertil izcnl. 

Frost necrosis of potato tubers, L. R. Joyks. IM. AIillek, and E. Batixy 
(Wisconsin Sto. Reseatch Pul. J^O (19J!)), pp. JfO, pi. /, figs. J2).-~'Vho authors 
have investigated tlie eflect of low tenpieratures on potato tnbt^rs on account of 
their liability to injury during all stages of harvest, transportat Ion, storage, 
and delivery. Several forms of possible injury are n*c**»giiizcd, and tlaar 
symptoms contrasted with dl.scases of lulaTs the sjmiitoins of which resemble 
those of frost necrosis. 

In summarizing the results of thc'Ir imestigations, the authors state among 
other things that where tubers are frozen solid th(‘y immediately collapse upon 
thawing and because of their wet api>earance are easily detc'ctc'd In case of 
mild exposure* f>nly a part of the tubers may he frozen and the rest appearing 
normal ani considcTod satlsfac’tory for storage, market, or setal purposes. 
However, if tliese tubers are c ut open a certain proportion of tlieni will show^ 
evidences of Internal frost necrosis. 

Three tyi)es of injury are recognized, ring necrosis, where tliere is discolora- 
tion of the vascular ring especially twident at the stem end when the tuber is? 
cut crosswise; net necrosis, In which tlie vascular tissue, including the small 
thread-like phloem elements scattered throughout the pith and cortex, are 
darkened; and blotching, in which discolored tissue in patches, usually having 
vascular elements as centers, is distributed Irregularly throughout the tuber. 
Such internal freezing injuries are not ordinarily visible externally, even after 
long storage, but in white-skinned varieties they may show as darkened areas 
on thoi skln,^and in prolonged dry storage frost necrotic tubers wilt faster than 
normal ones. The necrotic discolorations are said to develop promptly after 
freezing, passing from pink to dark brown or black and ordinarily undergoing 
Uttle further change thereafter, even during long storage. Considerable dlf- 
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ferenee was noted between indhidual tubers in suseeptibibty to frost injury 
even In the snnie lot of potatoes, but in ?^eiu?ral neither variety, size, maturity, 
nor relative tiirjjjidity of potato tubers Intluenoes to any marked (le;^r(>e the 
liability to injure nor 11 k‘ tyi)e of r(‘slstant frost neerosis 

In general, frost iU‘crosis is said to ajjpear in at h'.'tst a portion of tubers 
Whieh are subjected to a temi)erature of — (14° F ) for one hour, to 
— 5° for two hours, or to — or sliglifly Itnver teinperatni'e for several hours. 
Ftiu'outs ha\e been found more resistant to freezing than tlio tubers from which 
lliey arose. Iml uninjured sprouts on necrotic tubers often do not outliV(> the 
germijiation period, probably due to extensive vascular injuries of the tulxT. 

P*lan(s produced by the trust necrotic hal\cs of cxi)eriiii(‘ntal tui>crs grew more 
slowly tlian those fr(un tin* control halves, hut ultimah'ly prodmuMl as large and 
healthy and as abundant a crop. Nothing was found to iii<l)cat<' the trans- 
mission of necrotic symptoms to the progeny of fro^t luvrotic seed potat(>os. 

Potato diseases, A. Pa('ii\xo {QuiuUi A oral. E.rpt. {Ambdio, Ecuador]. 

Cire, 7 (IDIS), pp //). -Tills a<*eoimt d(‘als with potato late blight { 

Iboia infc,^tans) and earl> l>light {Altrrnana ftolani). 

Potato spraying trials, 10 17, T. SeiNKs (Unti'. Bnsiol, An)i. Rpt. A[fr. 
and Hart. Research Rio., /fl/8, pp /()-/«S; uJs<t in Jour, ftafb and West and 
South Couniics Noe., 5. scr , JS pp. 1S1--13A ) — The author gives an 

ac<*oiint of maitmeiits of jmtato plats with Hordcaux mixture, Rurguiidy niiv- 
ture w'ilh various proporti^ais of soda. lUirgnndy m,*ui(‘ with s^K'dal forms of 
soda, r.urgundy with Mihstances add(Hl to increase adhesiv(‘ness, proprietary 
mixtures including powders ajiplieii dry, and cop])er stearate, the plats being 
gone o\er fnan uiie to thi*ee times. 

Flrcaimslanees wer<‘ sueli tluit no definite information could be gained regard- 
ing the r('lati\(* luiigieidnl elh(‘iency of the applications. The t«>tal crop showed 
an average i)ra<‘tioany unchanged l)\ tri^atmeuts, though iu <me or two varie- 
ties nariH'd there was a m.irktal n'sistan(*e to the disease. 

The eelworiii disease of potato, L. P. ItYAias {Potato Moo., I (IdtV), Xo. 
pp tOf lly ffd'S. 5) - This de, script! ve account of nematode {il<'tcrodcra radici- 
rota) attack on potato <listinguislu's between this trouble jmd attack by the 
flea be(‘tle (Epiiiij' ruriiinc/ i.H) as regards elTecis on the tubm* and as regards 
regional relations. The iiematod(> is active in the South and tlic Ihsi h(‘etlo in 
the Nortli. 

The skin spot di.sease of potato tnhers, AI. N. Owkn {Rop. Hot. dard. Kcw. 
ItuL Misc. Infoirn., Xo. H {19 J9), pp. 2S9S01, pi. 1 , ftps It) — This disease is 
described ns to ext<*rnal apjxxirance and microscopic and cultural characters. 
The fungus is thought to he dllTorcnt from that pn \Tou^ly classified by Petiiy- 
brldge (13. S. U, 34. jk 443) a.s Spicaiia f^olani, and is considered as a new 
species which is teclinlcally descrilaxl as Oospora pusiuUin^s. 

Ormskirk potato trials, 1910 fin the breeding of potatoes resi.stant to 
wart diseasej ((lard, (^hrori., S. ser , 60 {1919), Xo. 1704, p. 106). — Varietal 
testa for resistance (»f ixdatoes to w’art disease (SpnchytrUiw cndobiotirinn) 
at Ormskirk are said to lune developed several resistant varieties among tlie 
second-early kinds, though the results were less detiiiite with the hrst-earl> 
varieties. 

Protect seed potatoes against disease, W. A. Orton {Potato Mag., 1 (1919), 
Xo, 11, pp. 6, 7, figs. 6). — Suggestions are given regarding seed potat(^ selection, 
inspection, and treatment, * 

[Sugar can© diseases, Hawaii], H, P. Agee (Proc. ITaucaii. Sugar Planters' 
Assoc,, S8 (1918), pp. 159-161, 168-170) -la these portions of the director’s 
report, datefl October 2S, 1918, It is staled that cane varlelles Infected by the 
«’ye spot disease (which is locally severe, although certain varieties are practl- 
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cally Immune) ar# more severely attacked by leaf hoppers. Labalna cane dis- 
ease has not been shown to ]>e caused by black alkali. Ring spot ( Ijeptosphwria 
sacrhari) is far more widely distributed than eye spot disease. Nematode at- 
tacks, while more serious than formerly on cane, are noticeably so on garden 
crops. 

[liahaina cane attacked by nematodes], H. P. Aoee (Proc. Hawaii. Sugar 
Planters' A.s,‘?oc., SS U91S)r VP 203-212). — Nematode attack may be responsible 
for the deterioratk^ii of Ijahaina cane, according to evidence presiuited. The 
Italian lupine, being more suseeptible, encourages the persistence and spread 
of nematodes. The jack bean is nearly or quite immune. A disease attacking 
sugar cane, regardless of variety, resembles in some respects sereh as noted in 
Java. Otlier diseases also discussed include yellow tip, Pahala blight, and 
chlorosis. 

The resistance of cane varieties to the yellow^ stripe or mosaic dis(*aso, 
F. S. Earle {Pojio lliro Sta. Huh 10 {lOtO), pp. 15, fig. 1).~-The author de- 
scrll>es rather extensive variety tests with sugar cane made in a district heavily 
infected with the mosaic or mottling disease in an elTort to secure resistant 
.strains. A tabulated statmnent Is presented slmwing the gi'iieral condition and 
piobable tonnage ot eocli variety as compared with Ra\ada. 

()1 15G kinds, 40 were classiiied as nn>re su.s<’eptlble to the disease than 
Rayada, 42 as about (npially susceptible, and 73 as more resistant. Kavangjre, 
a sort said to liave lieen introduced from Argentina, provi^d to be •Titirely im- 
mune and produced at the rate of 70 tons per acre, lar In excess of the other 
varieties tested. Java-r^G and .lu\a-234, while in no sense immune, appeared 
to be so tolerant of the disease us to be of considerahli^ value for planting in 
heavily infected areas. A variety known as Egyptian cane was also obser\ed 
to resemble closely the Java caiui^ In di.siMise resislan(*(‘ 

The more important fruit tr<*e diseases erf Ontario, .7 K. Howrrr and E. 
tjAtsAR (Ontario Dept. Agr. Pul. 257 (1017), pp. Jf'f, figs. 31). — The object of 
this bulletin is to furnish information legarding Identilioatiori and treatment 
adequate to rec<*gnize and control the more coiuinon diseases of fruit trees. 
Injuries due to other causes are discussed. 

Monilia on [orchard] fruits, (>. ArruL (Deni, haudw. Pri^se, 44 (1017), Ko. 
48, pp. S70, SSO, pi. 1, fig i). — This is an account of the behavh)r of MoniUa 
attacking fruits, leaves, and sttuns of clierry, i>each, plum, pear, and apple. 

Silver leaf disease, J. Uintnkii (Uog Pot iUinl. l\ni\ PuL Misr. I u form., No. 
6-7 (1010), pp. 241"263, pi. 1, figs. 8).~~A blhliograpldcal and personal study 
of silver leaf disease of fruit trees is noted. 

The spread and virulence of this disease during ri*ceiit yeaia is thought likely 
to hamper seriously the fruit-growing industry unless etheient and general ac- 
tion is taken. Tlie disease is caused by Stcrcum purpnremn. A disease closely 
similar hut rarely found, designatetl as false sliver leaf, Is thought to be duo to 
some physiological weakness. Both of these forms are described. 

JHsc^ases of apple, R. A. SaccA (Pol. Agr. [*S'ao Paulo), 19. ser.. No. 5-7 
{1918), pp. 480-488, fig. 1). — The fungi noted ns attacking aj)ple foliage are 
Aecoehyta sp., Pleospora herharnm, and Sphwrella> pomicola. 

Pear tree diseases, R. A. SaccA (Pol. Agr. [Sao Pa\ilo), 20. ser., No, 1-5 
(1919), pp. 47 SS ). — Organisms named as found in connection wdth disease In 
various parts of pear trees Include Stilbum sp„ Collyhia sp., Dendrophoma sp., 
and‘ Rose^linia necatrix. 

Keversion and resistance to big bud in black cnrraiits, A. H. T4EF:0 {Univ, 
Bristol, Ann. Rpt. Agr. and Hori. Research Sta., 1918, pp. 25-28; also in Jour, 
Bath and West and South, Counties Soc., 5. ser., 15 (1918-19), pp. 140-145 ). — 
In continuation of work previously noted (E. S, R„ 3b, p. 64t>), the author de- 
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scribes reversion In black currants as characterized bj u (lecr<aise In size and 
number of the fruits-^ extensive growth of laterals resulting In a rather dense 
bush, abnormally long and thin Internodes, sharp pointed, abnormally narrow 
leaves, and iiku'c than ordinary serration. It trmally appears gradually, affect- 
ing often only parts of a Imsh at the outset. l>esenpti(»ns are given of wood 
and RoselUnia V(^(ot7'ix. 

Examinations during two seasons at Long Ashton showed that badly re- 
verted buslu^s wtT(' practically always attacked by big bud^uring the following 
winter. It Is not yet certain that bushes attacked l>y mites bmd to revert. 

Five cases of n'verslon are described with discussion. 

[Treatment of grape disease, 1910], V. (’. M. Zf xiOA {fJstac, Ennl. Haro 
Jlfcm., J9J6f pf). pi 1) ---This s(‘cti<m of the report Includes an account In 

detailed and talmlar foj*m, with discussion, (if tests, with standard and pro 
prletary fungl(‘ides against grape Oidiiim and downy mildew'. 

Grape downy mildew, A. Paiuiano (Quinta Nona. Estac. Expt. [Ainbato. 
Ecuador]. Virr. 9 [1918). pp 8) -This is a general account of grape dow'ny 
mildew In portions of South America. 

Gummosis in grnpe vines, (1 B. de Aids (/to/. Ar/r. T^c. y Eron , 10 (J918), 
No 109, pp .16*-'//) - A brief acco\mt is given of a giimuKtsis of grnpe vi!\es 
used as n*})lants Tlu* trouble seems to be due to l)acteria of imdeteriiiined 
clas.sitieation TnsHnK'nt.' aie outlined. 

Citrus <*aiiker eradication in the State of Florida, W. Newki.c (Val. 
Citrogr., ^ {J9t9), No It, pp. 313, 338, fig /). Tlic results aebiewed In combat- 
ing citrus ('anker ‘-bice its discovery in Floiida in 1013 are considered to 
dernonstrafo tin* possibility of eradicating a plant dKt'aso. A brief account <»f 
this (*out(‘St is gi^('n. The disease is said to ha\e been found in 481 ( Itrus 
growing properfi(‘s in Florida, and it Inis be<‘n erndieatod from 292 of those 
properties. Of the isi) rtunainiTig, 183 are classed as dangerous, suilieient time 
not having elapsed to insur<* against tin' pos.'^ddlity of further infection, and 
(i an‘ here discussed as actually infedt'd and subject to very int«msi\-e w'oekly 
ln.sp(‘etlon amounting piaeticall.v to examination of inch leaf on every tree. 

Internal browning of lemons, ,1. T, BAiniETr (Fa/. VilKgjr, Jf Ao. 

//, p. 292, fig /).— This address dealt nuiinlx with definitions and terms re 
gaMing the disease atta('king leimms otten designated os stem-end deea,^. Tlie 
breaking down of the tisMU's in the frnit pp'sents t\vo nsped-^, and is divided 
into membniru’ous .strain and internai (^(vlim' of th(‘ lemon. Thes^* changes 
usually follow sm'h extreme conditions a^ the fieeze of 1913 or the luuit wave 
(if 1917, and are more evnhmt in the rlp<* fruits, Fuither dcdails tire to appear 
later. 

1 Ijcmoii steiii-(‘iui rot in California] (Cal. Citrogr., .J (1919), No 11, p. 
289). — It Is staled that this rot, widch affects the heart of the fruit, is becom- 
ing the most stTious disease which has attaclnd the lemon for some years in 
(jalifornla. 

A parasite of the tree fern Cyathea, F. L. Stevens and N. Dai.iiey (Hot. 
Oaz., 68 (1919), No. 3, pp. 222-225, pift, 2 ). — A description Is gh'on of a fungus 
grow'th on leaves of V. arboren (M)llected at points in Porto Pico in 1919. Tlie 
fungus is regarth'd as belonging to a new g(mus, and is described under the 
name Qriggsia eyaihea. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

• 

Life and writings of Professor F. E. L. Beat, W L. McAtek (Auk, 3 ft 
iWlI), No. S, pp. 2.^3-264, pi 1). 

Annual report of the Government entomologist for 1918-19, A. H, 

IltTCHiE (Ann. Rpt. Dept. Agn Jamaica, 1919, pp. 26-30 ). — This repoids upon 
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the occurrence of ^le more important insects of the year, with recoinmendatlous 
for their control. 

[Economic insects in Dominica], J. C. Hutson {Imp. Dept. Agr. West 
Indies. Rpt. Agr. Dept. Dominica, 1917-18, pp. 15-17).— -Data here presented 
relate to damage to staves of puncheons and other packages used for exporting 
lime Juice, particularly raw juice, by Xj/lehorus sp. and Injury to guava by 
Anastrepha aridv^a, the only fruit fly us yet recorded from Dominica. 

Annual report fdr 1918 of the zoologist, C. Waruurton {Jour. Roy. Agr. 
Soc. England, 79 {19IS), pp. 238-263). — This reiK)rt deals briefly with the oc- 
currence^ of the more impoitant insects of tlie year. 

[Economic insects in Sweden] {Meddel. Centialanst. Foraolcsv. Jordbruk- 
sotnnUh'f, No. h\9 {1916). pp. 8. figs. 8: 1918. Nos. 164, PP- ICu pi. 1. figs. 12; 161. 
pp. 11. figs. 6: also in K. Landtbr. Akad. Hand!, och Tidskr., 56 {1917), No. 1. 
pp. 37-^42, fig^. 8; 57 {1918). Nos. .3. pp. 202-214. pl. 1, figs. 12; pp. 269-277, 
figs. 6) - Papers are prc'seuted oti species of considerable importance in 
Swodcu, namely, Tlu' Slai’v Porcr { Phpioccia cghndnra ) , uhich is particularl> 
important as an enemy of carrots through its attack on the se<‘d stalks, by 
N, A. Kemner ; and 'fhe Apple Twig lioier (Blastodacna jrufripennella) , which 
is increasing in Importance in orchards In southern Sweden; and The Tiet'k 
Moth (Acrolcpia assretidUt } . which has appeared as an enemy of tlie leek in 
the northeastern part of the Pro\ince of SmAlaud, both by A. Tnllgren. 

[Contributions on economic insects] {Ztsrhr. Aytgew. Ent., 3 {1916), No. 
2, pp 197-366, figs. 50; 4 {1917), No. 2. pp 189-3.34, figs. The papers 

[)resented in the flrst of these numbers im^Iude the following: May Heetle 
Keoiiomy and Fon'strj. by Ihister (pj). 107-2(K1) ; The Fly Pest in House and 
Hospital, by V. Haecker (pp 204-200) ; The ('onditN)ns for Successful Silk 
Culture and Their Ecenomie Imiiortunce, by J. Bolle (pp. 210-256) ; Manuring 
and Insect Control, by Hoffmann (pp. 257-262) ; Tile Olfactory S('nse of the 
Body Louse {Pcdiculus Mananus {eorporis, resfimcnti]) , l)y H. \V. Fnckhiiiger 
(pp. 268-2S1) ; On the Report of (he Royal Institute for Bee (hiUure in Er- 
langen, 1015, by E Zand(‘r (pp. 282-287) ; A New Zoological Laboratory of the 
Royal Fore.st Acadeniy in Eherswalde, by M. Wolff (i»p. 280-20S) ; etc. 

Among the papers presented in the second number are the following: Plant 
Inspection as a Protection against tbc Introduction of Insect Pests, by L. Reh 
(l)p 180-237) ; The Life History, Economic ImiH>rtance, and Control of the 
Gall Mite, Oxyplcuriies carinatus, l)y K. H. C. Jordan (pp. 23H-2G6) ; Imixirtaiit 
Questions in Bee Culture, by T, Roemer (pp, 267-273) ; A Severe Outbreak of 
Bgctiscus hetuhr in Rhine Ih'ovinee in the Spring of 1017 (pp. 274-277) and 
Hydrocyanic Acid against the Trauhemvickier (pp. 278-280), both by F. Stell- 
waagf; Control of tlie Bee Moth {Oallcrta mclonella) through the Use of Hy- 
drocyanie Acid, by E. Teichmann (pp 287-289) : Summer Combating of the 
Mosquito, by E Bresslau and F. Glaser (pp. 2[)0-29G) ; The Control of the Bed- 
bug {(hnicx leetiilarius) by Use of Hydrocyanic' Acid, l^y A, Haso (pp. 297-309) ; 
The Use of Hydrocyanic Acid Fumigation in Gombutiug Insect Enemies of 
Flour. — Report on a Simple Method of Fumigating the Flour, by H. W. Frick- 
hinger (i>p. 310-324) ; The Biology of the Wheat Bulb Fly {llglemyia coarg- 
tata), by E. Molz (pp 325, 320); Winter Combating of the Mosquito, by E. 
Bresslau (pp. 327-331 ) ; and the Cabbage Butterfly [Pierts bras.sieir] In Switzer- 
land In the Summer of 1917, by A Hess (pp. 332-334). 

Kf?port%n the work of the entomological division, E. R. Speyeb {Ceylon 
Admin. Rpts. Beet. IV, Rpt. Dir. Agr., 1918, pp. C11-C13 ). — A brief report on 
the occurrence of and work of the year with the more Important Insect pests, 
to wddeh is appended a brief report by N. K. Jardine on a special Investigation 
of the tea tortrlx. 
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Btttomologyt J. McSwinet {Rpt Agr, Dept. Assam, 1910, pp. 6-8). — Obser- 
vations of ttie more Important Insects of the year are repori;ed upon. 

The pink bollwci-m, the boll weevil, and Lower California cotton, A. O. 
Pratt (Afo. Bui. Cal. Comm. Hort, 8 {1919), No. 5, pp. 266, 267).— The author 
concludes that the northern district of Lower California is adequately protected 
against the Introduction of dangerous cotton insects, and that tlu‘re Is no danger 
to California cotton In permitting the entry of the Mexican-grown i)roduct. 

Control of tlie principal insects injurious to the api^le above ground, 
T. J. Headlee {Mass. State Dept. Agr. Giro. 9 {1919), i pp. 11). — A popular 
account. 

Insects in their relation to forestry, 11. W. Shueeedt iSci. Amer. Sup., 38 
{1919), No. 2288, pp. 320, 321, figs. 6). — A popular account. 

Observations on the relation of insects to the dissemination of Cronal*- 
tiuin riblcola, \V. H. Snell {Phytopathology, 9 {1919), No. 10, pp — 

In the cimrse of observations conducted In June, 1017, the author found a num- 
ber of species of insects, chiefly beetles, on or near i)lister-rnst lesions on white 
pine, hearing leciospores in \arying quantities. “One lauMIe (Svrira serivea) 
was collected feeding upon a red currant bush and bore ieciosiK)re.s on its body. 
Slugs, HpidiU’s, and many species of insects are habitual fre<iueii1(‘rs of or casual 
visitors to Uibea bushes, wild or cultivated. 

“Many si)ecies of insocts wore found in 1018 to bear urediuiospores from 
infected leaves, some in large quantities. Sporidia w(‘re found in a few cases 
on ants. One insect {Ncodijn ton pinetiim) collected upon Itibes is known to 
feed upon Pimis sfrobn*<. Tiioculatloiis jirove that insects may si)read the 
ure(ilnios{>ore stage from bush to hush Hence, while th(‘ sfircad of c. Hhicola 
by the agen(‘y of insects from pine to Kibes or vice versa may he Infrequent 
and accidental, the spread of the uredinial stage upon lUbos probably occurs 
with soim? regularity.’' 

[Work with stored grain insects] (Rpts. Grain Pests ( ll’ar) Oo/>/ Poif, 
Soe. [Lomlon], No. J {1919), pp. 20, fig. 1). — In tlds fomth report (E. S. Tl , 40, 
j). 855) thret^ papers are presente<l, namely, Kej'H^rt on the Effect of Various 
Onseous Keagents upon tlie Flour iMnth {Dphestta kuehniclla) and Oilier Pests 
Found in Flour, by J S Edkins and N. Tweedy (pp. 3-1 J) : On tlie Phenomenon 
Known as “Webbing” in Stored Grain, by A. Oendy and H. D. Elkiugton (pi). 
14-17) ; and Note on the Occurrence of Live Inst'ct.s in Tins Supiiosed to be 
Hermetically Sealed, by A, Dendy (pp. 18-20). 

Contribution to the study of the microbe parasites of insects,- -Study of 
Bacillus hoplosternus, A Paiilot {Ann. Inst. Pa,sfeur, S3 {1919), No 6, pp. 403- 
419, figs. 8). — Of the Insects experimented with, which included the gipsy moth, 
brown-tail moth, Vanessa urticer, Afalarosonta neustria, Chelonia cafa, the 
common cockchafer, and Nhyzotrogu.s solsticialis, only the gipsy moth larvoa 
offered resistance to the multiplication of B. hoplosteinus in the blood As a 
general rule the caterpillars of this species are but slightly susceptible to the 
Inoculation of parasitic microbes, the coccobacllli excepted. But few of the 
caterpillars were found to be infected under natural conditions, particularly 
during the first stage of the Invasion. Toward the end of the invasion the 
bacilli are more common among the weakened lndi\dduals and the cases of Im- 
munity less frequent. 

Combined Bordeaux oil emulsion spray, G. A. Macrum {Biett. Rpt. Bd. 
Hort. Oreg,, 15 (1917-18), p. 82). — The combined Bordeaux oil emulsion spray 
has been used by the author in Oregon with success. When applied the 
buds are opening, before the blossoms appear It will control scab, San Jos(f 
scale, aphis, leaf roller, red spider, and leaf curl of the peach. The copper will 
161964®— 20 15 
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be present to prevent the ravages of tbe antliracnose spores when the rains 
come In the fall of the year, and control the disease In prunes due to the 
Cyllndrosporlum. ^ 

**The method of preparation is as follows: Prepare the copper sulphate 
solution in the usual proportions of 1 lb. to the gallon of water, dissolve 1.6 
lbs. of common glue In 1.5 gal. of water, slack 12 lbs. of lime, or stir 12 lbs. 
of hydrated lime In water at time of using. Fill a 200 gal. spray tank three- 
fourths full of water. Pour 24 gal. of bluestone solution into the tank, start 
the agitator, and add^ the lime milk slowly until a neutral solution is had. Test 
with litmus paper to tell when the solution is neutral. Aiid the 1.5 gal. of giue 
solution. Measure out 12 gal. of the General Chemical Company’s No. 1 oil 
emulsion, or a corresponding oil emulsion, add a little water, and stir until 
emulsion is started as shown by the mixture turning milky. T’our Into the 
spray tank and add water to make 200 gal. The agitator must he kept running 
during the whole procedure. The spray should be applied as soon as prepared. 
The above are proportions for a 200-gal. tank.” 

Faiiiiistic notes on the Swedish Thysaiioptera by the late Dr. F. Trybom, 
A. Tullgken {Ent. Tidskr., 38 {1917), No. 1, pp. SS - Gl ). — The list presented in- 
cludes the distribution, habits, and host plants of the Swedish Thysaiioptera, 
of wdiicdi 54 species representing 28 genera are recorded. 

New' genera and species of Australian Thysaiioptera, .T. 1). Hoon (Mem. 
Queensland Mus., 6 (i,9i8), pp. 121-150). — In this paper (les('i li>tions are given 
of 24 new species of tlirips collected in the coastal region of north Queensland. 
Pour genera, namely, Pterothrips, Phlbalothrips, Fuoi)lothrips, and Phaulo- 
thrips, are erected. 

On some new Thysanoptera from southern India, J. D Hood [Inseviiior 
Inscitiw Menstruus, 7 (1019), No. pp. 90-103, pl.^. 2). — Six species are de- 
scribed as new and tl)e g(‘nera Peri SKSoth rips and Arrhenothrips are erected. 

On some new' Idolotliripkhe (Thysanoptera), ,1. I). IXoon (lusccuior In- 
scitiw Menstruus, 7 {1919), No. If - G , pp. GO -7//, pis, i?). — Thn‘e species are de- 
scribed as new and tlie genera Ophthalmothrips and Cercolhrips are <‘rcK:‘ted. 

Grasshoppers and control measures, T. D. Uiibahns (Mo. Bui. Dept. Af/r. 
Cal., 8 {1919), No. 9, pp. 518-528, ftps. 8). — The manner in w'hlch grasshoppers 
may be controlled is pointed out, and brief reference is made to the most de- 
structive species occurring in California. 

Notes on two Miridce, Cainptobrochis and ParacalocoHs ( Fleteroptera) , 
W. L, McAtce (Ent. News, 30 (1919), N^. 9, pp. 2'/6, 247). 

The genus Gargaphia (Tingidae; Heteroptera) , E. 11. Gibson {Trans. 
AwfT. Ent. 8oe., 45 {1919), No. 3, pp. 187-201). — The aiitlH)r recognizes 25 
species of this genus, which is limited in its distribution to North, Central, and 
South America, of whlcl) 5 species an» herein described as new. Several of the 
species are of economic importance as plant feeders. 

Internal parasites of Michigan Coccldic, E. McDanikt. {Anri. Rpt. Mich. 
Acad. Sd., 20 (1918), p. 141 )^ — ^The author lists 5 species os parasitic upon the 
walnut scale, 10 upon the San Jost^ scale, 2 upon the oyster-shell scale, and 1 
upon Lccaniutn hesperidum In Michigan. Determinations of the parasites were 
made by H. T. Pern aid, 

Bome notes on the natural control of the oyster-shell scale (Lepido- 
saphes ulmi), J. D. Tothill {Bui. Ent. Research, 9 {1919), No. 3, pp. 183-196, 
figs. 7). — This is a more extended account of the author’s Investigations on the 
natural control of the oyster-shell sf^ale in Canada, especially eastern Canada, 
than that previously noted (E. S. R., 39, p, 102), In which Uemisarcoptes fnulus, 
the niost important natural enemy, is dealt wlthu 
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“Overcrowding, parasitism by Aphelinm mytilaspidis, and 'destruction by B, 
malus^ arc In Oanad|i the most important factors in the natural control of the 
mussel scale. Of these the last Is by far the most important. As hundreds of 
the mites can be sent through the mail on an apple twig, it should be po.ssible to 
colonize it in scale-infested places and countries where it may prove to be ab- 
sent from the local fauna.’* 

New aphids from oaks, W. M. Paviuhon {Canad. Ent., 51 (J919), No, 11^ pp. 
2Jf5-2jiS, ftff, 1), — Two species and a variety collc'cted from Qucrcus in Cali- 
fornia are descrii)e(l as new, namely, Vacuna calif omiea, SlyzocaUin qucrcifoUi, 
and M. caUfornicMi paUidus. 

Another Toxoptcra feeding on sedge (Homoptcra; Apliididie) , A. C, 

Bakeii {Psyche, 25 (1918), No. pp. 88-93). — An aphid taken from sedges in a 
marsh at East Falls Church, Va., is described a.s new uuder the nan)e Toxoplera 
nigra. 

Gallobellcus nicotiana‘ of Koiiingsberger, J. E. A. den Poop (Bui. Deli 
Proefsta. Medan, No, 12 (1919), pp. 11).— This is an account of a green capsid, 
first described by Koningsberger in 19t)3, that is a source of injury to tobacco 
in Deli. 

Aiioplura from South African hosts, G. A. H. I^edfokd (Rpts. Dir. Vet. Re- 
search, Union Po. A/nva, 5~€ (1918), pp. 709-736, figs. This is an anno- 

tated list of South African lice, based upon laboratory material collected in 
barge part in tlie Transvaal. Eighty-one species, C of which are new to science, 
representing 28 giaiora are listed. 

A list of Coccidae afTectiiig various genera of plants, E. hb Guken (Ann, 
Appl Biol., 4 (1918), Nos. S, pp. 75-89; 4, pp. 228-239; 5 (1918), No. 2. pp. US- 
156; 5 (1919), No, S-4y PP- 261-272) — A generic host list of the scale insects. 

The Coccidje of South Africa, I~II1, C. K. Bkain (Tran^. Roy . Soc. Bo, 
Africa, 5 (1915), pt 2, pp. 65-19fi. pis. 13, figs. 38; Bui. Ent. Rcsvuich, 9 (1918), 
Nos. 2, pp. 107-139. pis. 5 ; 3, pp. 197-239, pis. 5). — Ti)e first paper dtails with 63 
species, of which ,“>1 are des<'ribed us ru'w and the genus Natalensia is ere<‘ted ; 
the siM'ond des(*ribes 33 additional sp(H*ies, of wbieh 12 are n<‘w to scienee and 
two genera, namely, (Tfewiaeoecus and Calycicoccus, are erected; and the Uilrd 
pajier deals with 50 siieeies, of which 20 are described as new. 

Tlie olfactory sense of lepidox>terous larva*, N. E. IMcIndoo (Ann. Ent. Soc, 
Amer,, 12 (1919), No. 2, pp. 65-84, 53). — “To deUn-mine whether lepidop- 

terous larva* respond to chemical stimuli, tent caterpillars, fall webworms, tus- 
sock moth larviB, army worms, and larva? of PapiUo poly.rcncs were tested 
by using the following sources of odors: Oils of pepi^ermint, thyme, and win- 
tergreen, dried leaves of pennyroyal and spearmint, wild cln^rry-tree leaves, 
fresh grass, old honey and comb, and the protruded thoracic glands of the 
above l^apilio larva?. The larva? usually responded to the exhalations from 
tliese substances, hut the average reaction times obtained seenaal to depend more 
on the degree of sluggishness of the larvse than on their sensitiveness to odors. 

“ Organs, calhxl olfactory pores by the writer, hut known as punctures to 
systematists, were found widely distributed on the head capsule, head ap- 
pendages, legs, dorsal surfaces of the prothorax, and last abdominal segment, 
and on the anal prolegs. It Is believed that a few of those on the head and all 
of those found on the legs and abdomen are here reported for the first time. 
Their Internal structure is like that of those in adult inswts and <‘oleopterous 
larvae, and consequently are well adapted to receive chemical stinmli, because 
their sensory fibers running from the sense cells pass into the minute peftes or 
punctures and seem to come In direct contact with the external air. No experi- 
maits, however, were performed to determine their function. 
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VerschafCelt determined exi>erlmentally that cabbage butterfly larvae are 
attracted by the vt:rious raiiKtard oils contained in the Ijost plants, and this 
explains why these Inrvie refuse plants not containing such oils; he also thinks 
that the larva? smell the odors from the mustard oils before they begin to eat 
the food. If wc knew more about the chemotaxls of insects, we might be able 
to devise practical methods for the control of certain insects, as by trap baits, 
etc.” 

Physiological and parasitologioal studies of economic liCpidoptera. — 
Parthenogenesis in Apantcles glomeratus, O. Gautieb (Compt. Rmd. Soc. 
Biol 82 {1919), No. pp. 1000-1002 ). — In continuation of previous 

studies (E, S. U,, 41, p. 7r)l), the author llnds this parasite to be capable of 
reprod uction iiartheiiogeriet ically. 

Home new tropical American moths, 11. G. Dyar {Tnsooulor InnciUw Meiv- 
8trif7!s, 7 (1919), No, 4-6, pp. 7J,~8o). 

The common cabbage worm in Wisconsin (Pontia rapie), II F. Wilson, 
K. O. IhCKKTT, and L. G. Gentneh {Wiscojism Reseat rh RuL 4o (1919), pp. 85, 
figs. It ). — Serious Injury to cabbage In Wiscoiisln during the three years pre- 
ceding and tlie fact that many canners refused to buy or use sprayed cabbage 
led to investigations of the imxxmted cabbage worm in Wisconsin and means for 
its control, here repoiMcd. 

Brief accounts of the spread of this Insect following its Introduction into 
North America at Quebec, Gunada, about 1851), its food plants, and nature and 
extent of injury are tollowed by a report of life history studies conducti'il dur- 
ing the years 1910 and 1917, data relating to which fire presented in tabular 
form. 

'fhere are three generations each year in the vicinity of Madison. Figgs to 
the numl)er of 288 wm'o r)l)serv(Hi to he deposlttnl Avlthln a period of 5 days, 
larvje hatching out in from 8 to 10 days following. The average period in the 
egg slagti for the throe geiua-ations during 1910 and 1917 varicnl from 4 to 0 5 
days, the lirst larval instar from 2 to 8 days, the second from 2 to 4»5 days, the 
third from 2 to 4.5, the fourth from 2.5 to 6, and the fifth from 8.5 to 17.5, 
the averag(' larval period varying from 12.00 to 84 5 for the thrcH‘ generations, 
of the pupa from 7 to 84.5 days for the first two goneratious. The average 
period from egg to adult for the first two generations during the two years 
varied fi’orri 26 to 47.75 days. The average period of development for the first 
generation was 54.7 and for the second 20 days in 191 G and 23 days for the 
second geu(‘ration in 1917. 

Two hynKampterous parasites were observed in Wisconsin which destroy 
large numbers of the larvm and pupae, namely, Piero tmUus puparum and 
Apanteles glomeratus. Flacherie may also cause many deaths. In spraying 
and dusting experiments arsenlcals, including arsenate of lead, calcium ar^ 
senate, and Paris green, were demonstrated to be effective means of control. 
The first two should be used at the rate of 1 lb. powder or 2 lbs. paste, and 
the last mentioned at the rate of 0.75 lb., to 50 gal. of water. Arsenate of 
lead and calcium arsenate used as a dust were effective when dusted at a 
rate as low as 1 lb. to 60 lbs. of lime. The <letails of artificial control experi- 
ments are given in tabular form. It was demonstrated that arsenlcals can be 
applied without any clanger to the consumer from arsenical poisoning. 

A list of 70 references to the literature is included. 

Control jrork with the grapevine cochylis in Vaudois vineyards in 19 IS, 
H. PAes {EssaU et Traitements Bffectu^s dans le Vignohle Vaudoise conire le 
Ver de la Vigne {Cochylis) , en 1918. Lausanne: 8ta. Vitic. Lausanne, 1919, pp. 
JIB).— A report of control work conducted during the year (E. S. E., 40, p. 466). 



um 


ECOKOMIO Z003:X)GSr — ^BlflCOMOLOGY. 


167 


Hotes on the larch case bearer (Ooleophora laricclla) , H. T. Feenau) 
(Canad. Ent,, 51 {IQIB)^ No, 11, p, 264)- — ^The author repofts the reappearance 
of this case bearer at Northampton, Mass., and its injury to a number of 
good-sized larches through the thorough mining of the outer half of the leaves. 

Notes on Cosraopterygida^, with descriptions of now gein^ra and species, 
A, F. Braun {Ent, Netos, 30 (1919), No. 9, pp. 260-204) — Two K(*nera, namely, 
I^eriplocu and Amaurogramma, are erected and four species are described as 
new. Psacaphora mrtallifera of Walsingham is recorded as reared from larva? 
mining the leaves of Cuphea pcHolata, and CoHinopt<‘ryx rleniensclla of 
Stainton is said to mine the overwintering leaves of Carex laxi/fora latifolia. 
O, opulenta n. sp. was reared from irregular mines on Ambromi psylostachya 
at Rivera, Cal. 

A new' olotlireiitid from New York, O. Heinrich (Insccutor InscUiw Men- 
struus, 7 (1919), No. 4-6, pp. 65, 66, pi. 1). — (Jlethrcutcs approxwiana, the larva? 
of which roll the terminal leaves of loosestrife at Rensselaer, N. Y., is de- 
scribed as new. 

Tinea cloacclla bred from fungi, H. B. Weiss (Ent. News, SO (1919), No. 9, 

%. 251, 252). — This tineid is recorded as having been reared at Mata wan, N. J., 
. >m Polyporm sulphureus and at New Brunswick, N. J., from 1\ isuyw. The 
k Va? feed in tlie context of the fungus and pupate in the tubes, the winter be- 
ing passed In the larval stage and pupation taking phu'e the following spring. 

A now genus in the dipterous family Cyrtida? from South America, 
F. R. Coi^ (Evt. Neics, 30 (1919), No. 10, pp. 211 - 214 ^ pl- !)• — '^I'he genus Cam- 
posella is erected with (\ lasiymila ii. sji fiom Ecuador ns the gem»t,\p(\ 

New genera and species of niuscoid Hies, C. II T. Townsend {Proc. V. S. 
NatL Mas., 56 (liUi*), pp. 541-592) -This paper includes descriptions of 77 
genera and 77 8pe(*ies new to science. 

Facts concerning Phorniia azurea, a inuscid with bloodsucking larvte 
parasitic on birds in Europe, E. UounAUD {Bill. B\oL France ci Beige, 51 
(1917), No. 4, pp. 420-430, pi 1 : ahs. in Rev. Appl Ent., Ber. B, 6 (19IS), No. 8, 
p. 155). — The hahlts of this parasitic inuscid ajiiiear to be the same in Europe 
as those observed by Rlath in California (E. S. R , ‘id, p. r)‘i7). 

The crane Hies of New York. — 1, Distribution and taxonomy of the adult 
flies, C, P. Ai.kxandeu (New York Cornell Bta. Mem. 25 (1919), pp. 771-993, 
figs. 566*).— The author here reports studies of the 1 amities 'I'aiiycleridse, 
Ptychopterldie, Uh> plmUe, and Tipulidoi Since almost any species occurring 
In northeastern AnuTlca may be found within the limits of New York State, 
the w'ork has bciui extended to Include the northeastern United States and 
eastern Canada, Labrador, and Newfoundland, south to V irginla and Kentucky, 
and west to low'a, INlinnosota, and Manitoba It is believed tliat this area in- 
cludes about all of the local probabilities, but with some new species yet to be 
discovered and lost species to be recognizeil. The total numb(*r of species of 
crane flies that should occur In the State is thought to be not less than 800. 

The work includes a detailed account of the museum and oilier sources of 
the material studied, accounts of the systematic position of the species, their 
economic Imixirtanoe, distribution, and li.sts of species occurring in IMaine, 
New Brunswick, Nova Scotia, Quebec, Newfoundland, T.abrador, and Washing- 
ton, D. C„ and vicinity. A list of the species collected in New York State by 
counties, with the localities in which collected and names of collectors, is fol- 
lowed by data on the distribution of the Tipulidie and related families by life 
zones. The morphology of the immature and adult stages is dealt •with at 
length, and followed by keys for the separation of the genera and species oc- 
curring in northeastern North America. 

A list of 42 references to the literature cited is included. 
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The hom-fly In Porto Rieo, B. G. Smtth (Bet?. Agr. Puerto BioOt $ {i9W)t 
No. 5, pp. 11-24, 5)* — summary of information on^ this pest and direc- 

tions for control work under conditions occurring in the island. 

The lantaiia fly (Agromyza laiitanse), W. W. Fboogatt {Agr. Oaz. N. 8. 
Wales, SO {1919), No. 9, pp. 665-668, jigs. d).-~~Tlie author presents a brief ac- 
count of the lantuiui lly, and records the discovery in May of the true lantana 
fly or a closely allicnl species In New South Wales. 

Notes on the seasonal activity of Tabanida? in the liower Everglades of 
Florida, C. A. MosiEk and T. E. Snydkb (Proc. Ent. Boc. Wash., 21 {1919), No. 
8, pp. 186-196, pi. 1). 

A note on Argentine mosquitoes (Diptera, Culicidte) , II. O. Dyab {In- 
secutor Inscitioo Menstrvuft, 7 {1919), No. 4~6, pp. 85-89). 

The mosquitoes collected by the CaiiadJan Arctic Expedition, 1913- 
1918, H, G. Dvar (Rpi. Canad. Arctic Exped. 191S-1918, vol. S, pt. C (1910), 
pp. Slo-SSc, figs. 2). 

Preliminary report ot the Antimalarial Commission, P. M. Tottenham 
ET al. {Cairo, Egypt: Govt., 1919, pp. VIII+55, pis. 7). — ^This preliminary re- 
port relates to an examination made into the presence and extent of malaria 
in Egypt. Information is given on the breeding places of anophellnes and a de- 
tailed account of the antimalarial measures in effect in sped fled centers and 
localities. 

Notes on forest insects. — II, Notes on several species of Pityophthoriis 
breeding in the limbs and twigs of white pine, M. W. lii.AC’KMAN {Psyche, 
26 {1919), No. 5, pp. iS4~14^, S). — In this second paper (E. S. R., 41, p. 758) 

notes are given on Pityophthoriis cariniceps, P. canadensis, P. grannlatus. F. 
nudus, and P. puhcrulus. 

Notes on the North American species of Ifippodamia (Coleoptera) , 
P. n. Tuibeklake {Jour. N. Y. Ent. Boc., 27 {1919), No. 2-S, pp. 162-174). — 
Thirteen species of this genus of ladybird beetles are recognized by the 
author. 

Notes on Eustrophus bicolor, bred from fungi (Coleoptera) , II. B. Weiss 
(Psyche, 26 (1919), No. 5, pp. 132, 1S3).— The author records the rearing of this 
beetle from larvie found fetniing in Pleurotus sapidus at Monmouth Junction, 
and in PoJypurus sqiiamosns at Union, N. J. 

Pulse beetles (store forms), K. Kunhi Kannan {Dept. Agr, Mysore, Ent. 
Scr. Pul. 6 (1919), pp. 31, pi. 1, figs ,8 ). — This hulletin deals witli the weevils 
attacking pulses, including gram, labial), peas, and beans, i>articularly (liru- 
chus) Pachymerus chincnsis, their natural enemies, and control measures. 

The structure, bionomics, and forest importance of Cryphalus abietis, 
W. liTTCHiE {A7m. Appl. Biol., 5 {1919), No. 3-4, pp. 171-199, figs. 15).— The 
scolytid beetle here considered, which is one of the two species that work 
on coniferous trees in Great Britain, has until quite recently been considered 
rare in Great Britain, but is now api)earing In Hcolland in increasing numbers. 

In the present paper, investigations of its life history and habits made in 
Aberdeenshire and Kincardineshire and anatomical studies and breeding ex- 
periments made in the laboratory at Edinburgh are reported ur)on. In Scot- 
land C. ahieti.<i breeds on the steins, branches, and twigs of unhealthy, dying, 
or dead trees of Abies, Picea, and Pseudotsuga. 

A cerambyoid infesting i>ine canes in India, Chlorophorus strohilicola 
n* sp., H. G. Champion {Ent. Mo. Mag., S. ser., 5 {1919), No. 58, pp. 219-224, 
pis. 2,*fig. i).— A biologic and systematic account of a cerambycid reared at 
various times from the cones of Pimis longifolia in India. 

Oescriptions of new North American Ptinidw, with notes on an intro* 
duced Japanese species, W. S. Fishek {Proc. Ent, Boc. Wash., 21 {1919), No. 
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8, pp. 181-^186) > — Four si>ecles are described as new, and the genus Neohedobla 
is erer ted. % ^ 

European corn-borer investigations, Massachusetts and New York, C. G. 
WooiuuTRY KT AL. {CoiiQ. Rec., 58 {1919), No. 138, pp. 8Jf09-S^ 11). —This is a re- 
port of the stntu.s of Pinousta nulnlalia In the United States and a discussion 
of control measures consi»iered advisable. It is based upon a field inspection 
by representatives from the Slate of Indiana, accompanied by members of the 
Federal Ilorticullaral Board, the State entomologist of Nfw York, and others, 
made in the Infested area In eastern Massachusetts on October 8 and in the 
Infested area near Schcni'ctady, N, Y„ the following day. 

Note on Pyrausta iiubilalis in the vicinity of Brussels, G. de Cromukiigghe 
DE PxcQTK’'^ AEEE (Rcv. Mcns. Roc. Kut. Ndmur., 19 {1919), No. pp. 17-19; 
ahs. in Rei\ Appl. Ent., Her. A, 7 {1919), No. 9, p. 373). — The European corn 
borer Is abundant in and around Brusj^d^? wherever its chief food plant {Arte- 
misia rulfjaris) oeeiirs, in spite of remedial measures and eultivation of the soil. 
Among th(^ food plants that have been recorded are hops, maize, hemp, millet, 
Tnula (‘(oiyzd, and Plirapoiitcs communis. 

The alfalfa weevil and methods of controlling it, G. I. Heevek, P. B. Miees, 
T. 11. CirAMHEULiN, S. .1. Snow, and U. J. Bower {Ihvn. Rpt. Bd. Port. Oreg., 
15 (f917-18), pp. 83-98, figs 7). 

[The mango weevil in Bengal}, S. M[eligan {Rpf. Dept. Apr. Bengal, 1917- 
18, pp 5, (>) — It was discovered during the year that tlu* mango weevil ovi- 
t>osits when tbo fiuit lias attained half its natural size, the (‘ggs being laid 
sin^jly In smaJl dciiressions on tbt‘ surfn(‘e of the fruit and covered over by a 
(‘oiuing of a )>lack Milxiance giving tb(‘ appearance of black spots. It is thought 
that tliis discoveiy and that of the ftul that oviposition extends over a period 
of not longer than two wiMdcs will render remedial measiiies practieable. 

The pepper weevil ( Gryptorhynchus cubu'), K. Hart {Rcv. Agr. Com., y 
Trah. {(Uiha], 2 {1919), No. 9, pp. If55, figs. Jf ). — A brief account of this 
enemy of Capsivinn sjjp. in (hibn, wdien* in the Province.^ of l‘inar del lllo and 
llahana it is a souice of much injury, togeth(‘r with brief mdes on other spi'Cles, 
inclnding C. lapatlii, Hternoch4:Uis {C.) viangifcrw, S. (C.) gravis, and Eucepea 
{C.) hatatw. 

On the peach sawily, T. HARtTK\WA {Byochu-Gai Zasslii {Jour. Plant 
Proice. ([Tokyol, 6* {1919), No. 1, pp. 47-59, pi 1; ahs. in Rev. AppL Enl., Her. 
A, 7 {1919), No 7, p. 273). — Under llu^name Erioeamimdes matsumotoms the 
autlior doscrihes a new’ sawdiy w'hlch attacks the peach, pear, clierry, and plum 
in Japan. This species Is said to l>e clostdy allied to E. limacina of Europe and 
America, from which it may be distinguished by the sooty tint of the winds. 

Some chalcid wasps rearedi from ceciclomyid galls, A. B. Gvhan {Ann. 
Eni. Hoe. Anier., 12 {1919), No. 2, pp. 159-170). — Of the 11 species here noted 
8 are descrilied as mnv to science, 

A new chalcid fly parasitic on the Australian bulldog ant, C. T. Brttes 
{Ann. Ent. Hoc. Amer., 12 {1919), No. 1, pp. 13-23, figs 5). — Under the name 
Psilogastcr fasciiventria the author describes a new species reared from the 
(jocoon of Mymiecia gulosa in New" South Wales, together with its several 
stages. 

The parasitic Aculeata, a study in evolution, W. M. Wiieeekr {Proc Amer. 
Phil. Hoc., 58 {1919), No. 1, pp. I- 4 O ). — This paper includes a blbli(»grapby of 
five pages. # ^ 

On the hymen optorons parasites of Kermes, L. O. How^.ard {Ent. New,s, SO 
{1919), No. 9, pp. 255-259), — The author presents a list of the hymenopterous 
parasites of Kermes, which is based upon reared specimens iii the notes and 
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collections of tlie Bureau of Entomology of the U. S. Department of Agriculture 
and the National Museum and a review of the literature. A note by H. 
Morrison on the list of species reared by Glraud from Kerraes, which was 
annotated by Laboulb^ue and published in 3877, is appended. 

An economic study of Nasonia brevicornis, a hymenoptrrons parasite of 
muscid IMptcra, J. L. Froogatt (Bm?. Ent, Research, 9 {1919), No. S, pp. 257-’ 
262 ). — The author here presents an account of N. Ifrevicornis, a hynienopterous 
parasite first described l)y Girault and Sanders who reared it from the pupa* 
of the house lly at Ilrbana, 111. (E. S. K., 23, p. ICl). This was found in the 
fall of 1913 to heavily parasitize the pupa* of Pycnosoma (Oalliphora ) ruftfades 
in New South Woles. 

Marked success has been met with in rearing and distributing this species. 
It is pointed out that it is seldom that such a hardy and easily bred parasite 
as N. hrevicornis has been found. As they remain in the pupa* a considerable 
lime, they can be dispatched long distaiu*es without very much dang(T of 
premature emergence and with ordinary care can be fed and kept for days 
before liberation. The auttior concludes that the species siiould prove a very 
Important factor In the control and reduction of biow-tiies and even other 
species of Dipt era. 

The iirogress of Soolia inanilxe in Hawaii, F. lyiuiit (.4 no. Ent. i^oc. Amer., 
12 {1919), No. 2, p. 171 ). — Tlie author re{>orts an enornu>us deereasi* in the In- 
festation of sugar cane 1\\ A)L())nala orioiialis due to parasitism l>y S. manilw. 
This parasite has eij^lemled its range beyond tlte area infesled l)y .4. ortenfalis 
and is now working on Adoreti/s^ ienniniaeuhiliift, a beetle common all over the 
archipelago. 

The ants of tlie Briti.sh Solomon Islands, W. M. Mann (Hul, Mus. Compar. 
Zool.. ()H (191!)), No. 7, pp 215-391, pis. 2, figs. 59). 

Lexif -cutting ants and means of control, B. T. BAinucro {Estac. Expt. 
Apron. Cuba Hal. 42 {1919), pp. 17, figs. 8). — A summary of lufurmallon on con- 
trol measures for Atta instdaris. 

Myriiu'cophilous insects from Cuba, W. M. Mann (Psyche, 25 (1918), No. 
S, pp. 10ff~106). 

The photic reactions of tlie honeybee. Apis mellifera, I). K. Minntch 
{Jour, Expt. /awL, 29 {1919), No. 3, pp. 343-425, figs, 17 ), — This is a detailed 
report of invest igutious coirIucUhI by the author. 

Beekeeping in Oklahoma, C. E. Sanborn {Okla. Agr, CoL, Eat. Div. Circ. 106 
(1919), pp 26, figs. 15 ). — A pojmlar account. 

Tliirty-nintli annual rcjiort of the Beekeepers’ Association of the Prov- 
ince of Ontario, 1918 {Ann. Rpt. Beekeepers' Assoc. Ontario, 39 {1918), pp. 
47). -The procecMlings of the annual mec*tlng of the assu(‘latlon are presented. 

The eoniinon ticks of Nyasaland, with some special notes on the anatomy 
and biology of ticks in general, 3. de Meza {Nyasaland Dept. Agr. But. 1 
11918), pp. 32, pi. 1, figs. 12 ). — Fourteen species are dealt wiUi. 

FOODS— HUMAIT NUTKITION. 

Some studies on the nutritive value of the soy bean in the human diet, 

W. G. Bowers {North Dakota Bio. Spec, Bui., 5 {1919), No. 13, pp. 278-328, figs. 
4 ). — ^Tiiis comprises the r(*port of an extensive investigation of the nutritive 
value of the soy bean In the human diet as determined by digostlblllty experi- 
ments* with^tbe human subject and feeding experiments with white rats. The 
experimental part is prefaced by a survey of the literature on the extent of the 
production of soy beans, the preparation of the beans In different countries for 
human consumption, the varieties and chemical composition, the character of 
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tbe various constituents and their bearing on nutrition, and the digestibility of 
soy bean products. % 

The experimental data Include determinations of the digestibility of soy cake 
meal and of the different carbohydrates as found In a representative variety of 
the soy bean, a study of the relative composition and digestibility of the meal 
and bran, and the results of an attempt to locate and eliminate the disagreeable 
and unpalatable substances ijresent in the bean. 

Digestion experiments W'ith a mixture of one part of i^y cake meal and two 
parts of pateJit wheat Hour used in a j^^ast-raised bread, and in the form of a 
porridge cooked lor several hours in a double boiler have been noted from 
another publication (E. S. li , 40, p. 557). 

A more extended study of the digestibility of the different carbohydrates 
taken separately indicated that the sucrose, rathnoso, dextrins, and starch were 
practically entirely digestible, the hemicelluloses (amounting to about 0 per 
cent) about 03 per cent digestible, and the cellulose about 77 per cent digestible. 

By a suitable milling process the bran could be separated easily from the soy 
beau and was found to constUut<‘ about 8 per cent of the whole bean. The 
composition of the bran and meal was moisture 8 4(1 and 8.23 per cent, ash 
4.42 and 4.0, lat 1.5 and 18.01, protein 5 81 and 40 00. crude liber 37 and 1.7, 
nitn'gen-free extract 42.81 and 20 47, CaO O.S and 0.27, and PaDa 0.27 and 1.52 
per cent, respectively. Digestibility experiments on the bran indicateil that 
the nitrogen-free extract was about 84 per cent digest il>le. No ill effects and 
no notieeable amount of gas resulted from the use of a diet consisting of well- 
cooked bran, but the diet was somewhat unpalatable. 

No salicylic add, hydrogen eyaiiid, or eyanales were found in either the 
bran or meal, a very slight tmc‘e of tannin was found in the meal but none In 
the hran. and a sllgiit trace of alkaloids was found in both. 

3310 iiresence of unpalatable substances in the soy bean w'as tested by means 
of leiMling eviieriments with rats. Some of Uu‘ unpleasant tla\or appi^ared to 
be in the oil imt more in the organic acids of the soy bean. The latter flavor 
W'fls jiractieally all removed by cooking which, however, luid but little effect 
ui»on the tiavoi of the oil. Itemovlug the bran from either soy beans or navy 
beans did not improve the flavor. 

The general conclusion from tlie Investigation Is tliat “ tlie soy cake meal 
furnishes a little better food than does the whole bean, and that it comes much 
nearer furnishing a substitute for mea^ than does the navy bean.'’ 

A bibliography of 05 titles is appended. 

Blood dried by the Krause process, A. Stkose {Ztschr. Flcu^ch u. MUchhyg., 
29 {1918), Foft. 5, pp. 61-05 ; 6, pp, 70-77), — The author reports an Investigation 
of the possibilities of drying slaughterhouse blood to preserve It for human 
consiiniptioii. 

It was found that fresh blood mixed with about 5 per cent of common salt and 
cooled before drying yielded, on evaiwratioii by the Krause process (a centri- 
fugal drying machine in which the material is sprayed In a lino stream against 
the walls of the container heated to 65 or 70*’ C. (141) to 158° F.) ), a powder of 
excellent keeping qualities, and w^hich on dissolving in walor resembled fresh 
blood very closely in physical and chemical properties. A few food prepara- 
tions In which the dried blood can be used are described. 

Acquisition and utilization of blood with particular reference to the dry- 
in^’ process of Krause, P. Opel {Ztschr. Flcisch, u, Milchhyg., 29J^1919^, Nos. 
11, pp. m-W; n, pp. 155-16S; IS, pp. 169-178).— ThU article contains a com- 
pilation of material on the physiology, composition, and nutritive value of 
blood, a description of slaughterhouse methods, with statistics of slaughter- 
house blood available in Germany, methods for the preservation of blood, and a 
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detailed dlseusslon of tbe Krause method of drying blood noted in the above 
article, with suggesClons for the establishment of the proems on a commercial 
scale. 

Studies of mold in bread, W. Herter and A. Fornet (Cental. Baht, [etc.], 
2. Aht,, J^9 {1919), No. 7-9, pp. HS-17H, pis. 2, figs. 15).— Eleven species of mold 
were found to develop spontaneously on bread as follows (arranged in order of 
their fre(piency) : Aspergillus glaucus, Rhizopus nigrimns, PeniciUmin crusta- 
ceum, Oospora varialHlis, P. olivac(^ni, A. fumigatus, A. niger, A. flavus, A. 
nidulam, A. eandidus, and Mucor pusiUus. These molds are descrlbtMl and 
illustrated, and the cause of their appearance on bread, the effect of their 
gi’owth upon the composition of the bread, and the means which should be 
taken to prevent their appearance, are disoiiased. 

Gluten in Italian pastes, A. Cutolo {Bol. Hoc. Nat. Napoli, 2. ser., 10 {1917) , 
pp. 75d~f6*.^).— This article contains a brief outline of the process of manufac- 
ture of Italian food pastes, analy.ses of A^arious tyi)es of pastes, and the report 
of experimental studies on tbe chtaigcs taking place In the gluten of the flour 
in the manufacture of the paste. 

The conclusion is drawn that enzym action on the gluten during the different 
processes, particularly drying, produces a change In the gluten, not rendering 
it soluble but lowering its agglutinating prop^^rty. The presence of a certain 
amount of extractable gluten is thought to be an liuh^x of tlie quality of tbe 
past<\ The nearer I he amoiiiit approaclas (hat of the total nitrogen (he better 
Is the quality of the i)aste from an organo)ei>tic, coiiimen*ial, and gastronomic 
point ot view. 

Some of the newer proprietary foods, .1. P Snu.n {Mod. IIosp.. IS {1919), 
No. S, pp. — AuaIys(‘S are reported from the ("ounecticut State Experi- 

ment Station of some of (lie newer proprietary foods These Include 31 diabetic 
foods, 43 cereal breakfast f<H)ds, 4 Bro.sia meals, (5 eoflVn^ sul>stitutes, 4 tig 
Iirexmrutions, 2 infant foods, 7 milk i>repa rat ions, 4 (‘gg substitutes, 3 Jelly and 
Junket powders, 4 vcg(4ablc extracts, 5 chocolates and cocoas, and 11 mis(*(‘llane- 
ons foods. 

The household foam test for butter and oleomargariii, H. H. Sommer 
{Jour. Dairy Hex., 2 {1919), No. 2, pp. 142-144)- — The household foam tost for 
distinguishing between butter and olwuiargarin and renovated butter is 
explained on the assumption that fats will foam if the water that they contain 
is held finely divided in suspension, aigi will sputter If the water gathers In 
droplets. The <'urd in butter is finely divided and holds small particles of 
water in suspension, while that In oleomargarin and renovated butter is coarse 
and allows the water to gather in droplets. 

It is pointed out that certain butter substitutes, such as Troco, that contain 
finely dividi^l substances capable of holding water, may foam as well as butter. 

A comparison between the antiscorbutic properties of fresh, heated, and 
dried cow’s milk, R. E. Ba^rnes and E. M. Hume {Lancet {London^, 1919, 11, 
No. 8, pp. S23, 324)- — Thhs Is a brief report of an investigation of the relative 
antiscorbutic properties of fresh, dried, and scalded milk as determined by 
quantitative feeding experiments with guinea pigs and with monkeys. 

The results obtained with raw milk confirm those of the earlier study of 
Chick, Hume, and Skelton previously noted (E. S. R., 40, p. 272). With 
guinea pigs, from 100 to 150 cc. of raw milk was found nwessary to prevent 
scurv:j in animals weighing from 3(X) to 600 gm. The same amounts of dried 
milk proved Inadequate, every animal developing scurvy In from 20 to 80 days. 
Even with dried milk of quite recent manufacture it was found Impossible to 
protect guinea pigs from scurvy with any amounts that could be fed. In the 
case of monkeys a daily ration of from 126 to 175 cc. raw milk proved adequate. 
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while an amount of dried milk equivalent to from 250 to SCO cc. was found 
necessary to prevent scurvy. 

Milk 8c‘alded by being brought rapidly to the boiling point in a saucepan over 
a gas burner and then inmjed lately set to cool was found to possess an anti- 
scorbutic value much in excess of dried milk, a rapid cure resulting from the 
substitution of 200 cc. of this scalded nulk for an equivalent amount of the dried 
milk ration which hud caused scurvy in a monkey. 

Some evidence was also obtaine<l Indicating that winter milk Is inferior to 
summer milk in antiscorbutic propertlc^s, corresponding to the differences in 
the cow’s diet at these different seasons. In this connection the suggestion is 
made that the value of winter milk in this respect might be raised if swedes 
were employed for winter feeding in place of mangolds. 

No significant diift'rences were detected in the growth-promoting properties 
of raw and dried milk. 

I The antiscorbutic value of some Indian dried fruits, II. Chick, E. M. 
:feiTAfE, and R. F. Skelton {Lancet ILondon], 1919, IT, No. 8, pp. S22, 323). — 
|C)ry tamarind, cocum, and mango were found to possess a definite, but small 
antiscorbutic value when tested in the usual way. “ Tliis value is greatly in- 
ferior to that of raw cabl)ages, swedes, germinated pulses, orange juice, lemon 
juice, l)ut equal oi* superior to that of carrots, heet roots, cooked potatoes, raw 
JImeat juices reckone<l weight for weigid in the natural condition.” 

The aiitiscorlnitic and growtli-pronioting value of canned vegetables, 
1^1. E. I> FAMfHLLi, and H. ('JnicK (Lancet [London], 1919, //, No. 8, pp. 320- 
323). paiKT presents the results of a quaiuittitlve study of changes tak- 

ing jdaro in tlie nutritive value of vegetables during the process of canning, 
with spi'emi reference to the vitamin content. The experiments consisted essen- 
tially in estimating and comparing tiie minimal amounts of the vegetables 
studied (cabbage and green runner beams) wlion ra\v and after canning, which 
must be added daily to a basal scurvy-producing diet in order to protect young 
guinea pigs from sinirvy over a period of three montlis. qiie vegetables were 
wash(‘(] in cold wal(‘r, blanched, cold dipped, and packed into lacquered cans, 
which were tlien nearly filled with boiling water, bermetically seaUnl and ster- 
ilized by exposure to steam at 3tH)° 0. for one and one-halt hours in the case of 
catibage, and on two sii(‘(‘ossive days, for a total period of two and one-half 
hours in tlie case of tla^ beans, qqie cabbage wnis tested twm weeks, and the 
beans three months after esinning. Tli^ results obtained are summarized in a 
table, in which dJita obtained with otlier foodstulTs are included for purposes 
of comparison, qiie conclusions drawm from this study are summarized as 
follows : 

” In the process of canning vegetables the greater part of the original anti- 
scurvy value of tlie raw vegetables is destroyed, in the case of runner bean 
pods the loss is estimated at about 00 per cent of the original value; In the case 
of cabbage at about 70 per cent of the original value . . . This loss is pri- 
marily due to the destruction of antlscurvy material occurring during the 
heating involved in the process of canning. A further loss may he expected to 
take place during the period of storage ... In the case of the green-leaf 
vegetables which posssess, In addition to the anti.scurvy vitamin, the ‘ fat-solu- 
ble * growth-promoting accessory factor, the latter substance is also lacking In 
the canned material unless the liquor be also taken.” 

A study of the microorganisms found in merchantable earned foods, 
B. w. OiiEYNEY (Jour. Med. Research, 40 (1919), No. 2, pp. 177-197).— To deter- 
mine whether in apparently tight cans of merchantable foods organisms per- 
sist through “the sterilizing proce.sses as at present carried out, 725 can.s of mer- 
chantable foods in prime condition, including the usual market brands of meat. 
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fish, vegetables, and frxjits, were examined for bacteria, molds, and yeasts. 
Before analysis eath can was Incubated at 87® O. for a| least 10 days. In 
opening and examining the cans special precautions were taken to exclude out- 
side contamination during the examination, and particular media were used to 
Insure tbe growth of any organism that might be present in the sample. 

Living microorganisms were found in 58 cans, or 8 per cent of the total num- 
ber. Some foods were always found sterile an<l sonie with a constantly low 
percentage, and otheij^ with a high percentage of cans containing viable organ- 
isms. Vegetables were eltber sterile or showed only a small number of cans 
containing viable organisms (8 per cent), fruits showed a consistently lower 
number (3 per cent), and fish and meat varied from 10 to 20 per cent. 

“The organisms isolated constitute a sharply limited group of resistant spore- 
bearers, Including the Bacillus suhtilis mesenfericus group, the related ther- 
mophiles, an anaerobe, four common species each of Aspergillus and Penicll- 
llum, and two border-line yeasts. No pathogenic organisms were found. The 
bacteria were associated chiefly with the meats, while the molds formed the 
sole flora of all the fruit cans found to (‘ontain living orgauisins. Thermophiles 
were found only in crab and lobster. There was evidence to suggest that In 
certain foods bacteria and molds had persisted through the processing, and that 
the usual methods of processing must be increasefl to obtain actual sterility In 
these foods.” 

Note on soluble lead in thc^ glaze of casseroles, II. Masteus {Analyst, 44 
{1919), No. 518, pp 164, 165 ). — Experiments luadt' with several types of earthen- 
ware casseroles of French make, glazed only on the inside, showed that in 
some cases a considerable amount of lead can be extracted from the glaze, 
not only by the action of 4 per cent a<‘ellc acid but also by (he adion of dilute 
solutions of organic acids (1 i>er cf*nt acetic, citric, or malic acid), such as 
miglit be used in ordinary cooking processes. 

The lead extracted lai boiling wdth 1 per emit citric acid for 80 minutes 
amounted in several case's to from 2 to 4 mg. of lead monoxld per square decl-' 
meter of tlie glaze. Data are given showing tiiat the soluble lead is not com- 
pletely extracted by the first treatment, the glaze continuing to yield lead even 
after 10 or 12 treatments. 

Glazed earthenware of English make was found to jield an appreciable 
amount of lead, although less than the French casseroles. 

Problems of food and our economic policy, II. E. Abmstrong {Jonr. Uoy. 
Boc. Arts, 67 {1919), Nos. S485, pp. 653-662, fiys. 3; 3486, pp. 6*67-676*, figs. 2; 
3487, pp. 681-692 ). — The tliree Cantor lectures, given before the Uoyal Society 
of Arts (ICiigland), contain a brief outline of several of the most fundamental 
considerations which must he taken Into account in order to understand the 
complex problems of nutrition, followed by a discussion of the more Important 
of these problems. Particular attention is paid to hormones, enzyms, “ func- 
tional adjuvants,” and “ advitants.” According to the author's classification 
the term hormone should be applied “ to the large class of chemically neutral 
substances, including nitrous oxid, alcohol and its congeners, the ethers, chloro- 
form, etc., wldch act primarily as mechanical disturbing agents and in virtue 
of their irresistible penetrative power, not selectively and functionally.” 
Enzym is used in the usual sense. The term “ functional adjuvant ” is applied 
to the internal secretions, and “ advltant ” to food accessories or vitamins. 

In conclTiplOfi the author emphasizes the necessity of infusing into the medi- 
cal profession and the public some elementary understanding of the principles 
of sound scientific dietetics. A revlson of economic policy in the light of the 
growing knowledge of dietetic requirements Is advocated, to increase tlie pro- 
duction and consumption of fr<'sh fruits and vegetables and of clean milk of 
higher tiuality tlian that commonly sold. 
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Hxe dan#7^r Is noted of the tendency to regard food practically as fuel, and 
the Importance is p|lnted out, particularly in the case of children, of the use 
of a varied dietary containing a large proportion of protein food with an 
abundance of “ advftants.” 

Maintenance ration. — Minimum need of sugar and of fat, H. Biekhy 
(Compt, Rend. Acad. Sci. [Paris], 169 (1919), No. //, pp. 197-200). —This has 
been essentially noted from another source (E. S. R., 41, p 4G8). 

The elTect of certain aluminum compounds on the metabolism of man, 
C. h. A. Schmidt fuu1 T>. U. IToaoland (JInir. Cal. Pnbf^ Aith , 2 (1919), No. 20^ 
pp. 215-2fili) -—This contains a discus don and tabulation of the data 

of tlic nietal>olisrn experiments condueted under the direction of A. E. Taylor 
as a part of the investlg;itioii by the Ueferee Board of Consulting Experts, 
U. S. Department of Agricult\ire, for the jmrpose of det(*rimning the effect of 
abmiiinim coiniKuinds on tlie health and nutrition of man. The general con- 
clusions of the hoard have been previously noted (E. S. U., 81, p. 5»50). 

Within the limits of error of the ex]au‘jment all of the aluminum ingested was 
eliminated In the fecos. The nitrogen elimination was not affected by the 
ing('stion of aluminum compounds, but the phosphorus metabolism was notice- 
ably altered, there being a distinct increase in the pliospliorus eliminated in 
the feces and a corresponding decrease in the amount eliminated in the urine. 
With a normal diet only a small percentage of the total phosjdjorus intake 
was rend<u-(Hl uruivailahle, hui in special subjects, on a diet of low phosphorus 
content, a large percentage of the phosphorus became insoluble by combination 
with the aluminum. 

The efff^t of various acids on the digestion of proteins by pepsin, J. H, 

NoKTintoe (dour. C,cn. Physiol, 1 (1919), No. 6, pp. 607-612). — The rate of 
fH'psin digestion of gelatin, egg all>uuiin, edestin, bh h 1 ali)iimin, and casein in 
the presence of hy<lrM^-liloric, nitric, acetic, sulpiuiric, o\ali(‘, phosphoric, and 
citric acids at (Mpiai Jl-nux concentrations, as studied l)y amino nitrogen deter- 
minations with tlie Van Slyki' metiiod, was found to be the sani(‘ for all acids 
with the exception of acetic aci<I, wliicli diminished the rate of digestion of all 
liroteins except gelatin. 

The stal(» of aggngalion of the protein and the viscosity of the solution 
appeariMl to <'\ert no marked Influence on tlie rate of digestion, nor was there 
any evidence of antagonistic salt action iii the effect of tlie different acids on 
the prot<*in. 

Involution of the thymus in birds, R. McOahrison (Indian Jour. Med. Re- 
search, 6 (1919), No. It, pp. 557-559, pis. 2). — Observations of the thymus in 
both lieallby and diseased pigeons are rep<>i ttnl and summarized as follows: 

The organ is twice as large in the male as in the female, indicating that It 
may possess some relationship to the sex glands. Starvation and deprivation of 
water-soluble B causes the thymus to umh'rgo extreme atrophy out of all pro- 
portion to the loss of body weight, or to the atrophy of other organa, with the 
exception of the sex glands and spleen. 4die artihcinl feeding of rice bran, 
which contains a high [xroportlon of water-soluble B, does not stay the atrofjhy 
of the thymus due to inanition. The thymus atrophies very rapidly also dur- 
ing septicemic invasion. Excessive feeding with mixed grains and butter causes 
no Increase in the thymus. 

The conclusion is drawn that “ in so far as pigeons are concerned, the involu- 
tion of the tliymus is dependent on factors other than the maturation of the 
sexual function; these factors are mainly nutritional.*’ 

Certain nutritional disorders of children associated with a putrefactive 
intestinal flora, L. Pokteb, G. B. Morris, and K. F. Meyer (Amer. Jour. Dis- 
eases Children, 18 (1919), No. 4 PP- 254-268, figs. S). — Case reports are given 
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and discussed of certain types of alimentary Intoxication occurring in children 
and attributed to ttie action of protein-splitting bacteria. ^ The bacteriological 
methods employed by the author in identifying the intestinal flora In these 
oases are outlined, and methods of treatment and feeding deserihed. The facts 
so far derived from the authors' observations are summarized as follows; 

“ Children whose diet is well balanced and wliose nutrition is normal have an 
intestinal flora consisting of fermentative and piitre (active tyi>os without pre- 
ponderance of either. Children fed on large quantities of cow’s milk have a 
more complex flora made up of various types, most of which are facultative 
putrefactors. In children who suffer from certain of the types of alimentary 
intoxication with malnutrition, the intestinal flora departs In a uniform manner 
from the normal, and this departure is always characterized hy tht‘ establish- 
ment of bacterial types predominantly putrefactive. The return of tht^se chil- 
dren to normal health is coincident with a regression of the intestinal flora 
toward predominantly fermentative types and a later swing to balance l>efcween 
the two types. Such changes in tlie Intestinal flora can he brought about in 
the Intestine of the human infant by withdrawing animal protein and p<‘r- 
slstently feeding large amounts of lactose (from 2 to 4 oz. daily), aTuI other 
carbohydrates (the iieriod W’hich may be necessary to ])ro(luce this variation 
being from 10 to 40 day.s) . . . The progressive cessation of the symptoms of 
intoxication and a return of toxemic patients to milntionul health coincides 
with the recognizable dominance of a fermentative lhn*a. Lactos(» and dcxirins 
are the carbohydrates most effective in encouraging the rapid ihstablishment of 
a fermentative flora in the intestines of infants and children.” 

Attention is called to the w’ork of Torrey (K. S. 11., 40, p. 8G7) as anqaifying 
and reinforcing these conclusions. 

The pathogenesis of deficiency disease. — IT, The (effects of deprivation of 
‘ B ’ accessory food factors, R INTcfiAiuasoN {Indurn Jour. Med. Research, 6 
{1919), No. li, pp. 550-5(}G, pis. 3 ). — In continuation of tlio investigation pre- 
viously noted (K. S. U., 41, p. 204), tids paper reports the clinical and morbid 
anatomical effects on pigeons of a dietary of aiil(»chived rice to which Imtter 
and onions had been added, and which was thus considered to he deficient in 
water-soluble B and xu'otoins but to contain an excess of starch and an uburitl- 
ance of fat-soluble A and water-soluble O (antiscorbutic factor). 

A preliminary study was made of the effects on iiealtby pigeons of adding 
butter and onions to the ordinary dietary of mixed grains. MarkiHl differences 
in the weights of the different organs fesulted as follows: The thymus under- 
went no change; an increase was noted In the spleen, ovary, liver, pancreas, 
stomach, heart, testicles, thyroid, and kidneys in the order mentioned; and 
there was a decn^ase in the weight of the adrenals, brain, and pituitary. At- 
tention is called to tlie fact that tlie last named organs undergo enlargement 
under conditions of vitaminic deflclency, and thus appear to be very sensitive 
to food influences. 

Pigeons on a diet of autoclaved milled rice, butter (to the extent of one- 
twelfth of an ounce per bird), and finely chopped onions developed avian beri- 
beri very rapidly. The general appearance of these birds after death was very 
Similar to tliat found in birds fed exclusively on autoclaved rice, with the ex- 
ception that edema was almost invariably absent. The changes in size of the 
various organs were practically the same as those reported in the earlier study 
of the auto^dayed rice dietary. 

Thd author concludes tliat two food factors appear to be concerned In the 
production of avian beriberi (1) the so-called antineuritls factor, and (2) an 
Etttiedema factor. The latter appears to exist in unmilled rice as well as In 
butter or onions, or both. 
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Tlie action of radinm emanatioii on the vitamins of yeast, K. Suqittba 
and S* R, Benedict ^»/owr. Bioh Chem., 59 (i919), ^o. 5, ppj^4^1-4S3, fig, 1 ), — A 
brief review is given of some of the more characteristic experimental results 
obtained by various authors in investigations of the influence of radium emana- 
tion upon chemical reactions, animals, plants, and enzynis. This is followed 
by the report of a study of the action of radium emanation on the vitamins of 
yeast as determined by feeding experiments with young rats, in which un- 
treated and radium-treated yeast served as the sole source of water-soluble 
vitamin. * 

The minimum amount of yeast preparation needed in order to make a com- 
plete diet when added to an artificial diet was first determined. Two per cent 
of yeast content in the artificial diet was found to be sufllclent to promote 
normal growth In young albino rats. The same amount of yeast exposed to 
radium emanation proved insufficient as shown by a very much smaller gain 
in weight. The con(‘lusion is therefore drawn that “ growth-promoting factors 
in yeast may be inactivated partially by means of exposure to radium emana- 
tion. It is possible that the therapeutic effect of radium upon neoplasms may 
be due In part, at least, to this destruction of growth -promoting substance.’' 

Biometric standards for energy requirements in human nutrition, J. A. 
Hakris and F. G. Benidtct (Siri. Mo., 8 {1919), No. 5, pp. 385-^02, figs. 8 ). — 
This has been ess(‘ntially noted from another source (lO. S. R., 41, p. 700). 

The energy loss of young women during the muscular activity of light 
household W'ork, 1^^. G. Benedict and A. Johnson {Pror. Ainer. Phil. Soc,, 58 
{1919), No. 1, pp. 89-96 ). — The energy study reported was conducted on groups 
of from 15 to 25 young women in a large respiration cliamber particularly 
constructed for group work. The chamber, which is described in detail in the 
publication i>reviously noted (E. S. R., 12, p. 02), has proved entiivly i)ractl- 
cable when used in periods of not over 20 minutes. 

In the present research the standard values ustnl for comparison were not 
obtained under the usual experimental conditions for determining basal metab- 
olism but, to give iiractical living conditions, were deterniiued 2 hours after a 
very light breakfast with the subjects sitting quietly reading. From a series 
of experiments on 12 different days, with over 200 women participating in 23 
periods, the average heat production per kilogram per hour was found to be 
1.12 calories. 

The percentage increments in the metabolism due to the various household 
activities studied, arranged in order of increment in energy requirement, are 
shown in the following table: 


Percentage increase in metaboHsm of women due to light muscular activity. 
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In addition to tlie muscular activities included In this table, an averagife in- 
crease of 0.32 cak>rie per movement per Individual Wjis obtained for the 
activity of standing up and sitting down, and for walking slowly an Increase 
of 1.24 calories per kilogram per hour over a standard value of 1.20 calories. 

The caloric requirements of normal infants and children from birth to 
puberty, F. B. Taluot {Amer. Jour. Diseases Children, 18 iW19), No. PP- 
flos. 6). — This article consists primarily of charts illustrating the 
hypothetical (Effect of diminished food supply, diarrhea, fever, and excessive 
muscular activity upon the growth of infants, as based upon the results 
obtained in a series of studies at tlie Nutrition Laboratory of the Carnegie 
Institution on the energy metabolism of normal Infants and ehildreii from birth 
to puberiy, A chart is Included of the actual average basal metabolism for 24 
hours of boys and girls from birth to puberty In which the calories are plotted 
against age. Tliis sliows that “ there is no difference between the basal 
metabolism of boys and girls up to about one year of age, or about 10 kg. of 
weight, after whlcli there Is a sox dlffer€mtlatlon, boys of the same weight 
having a somewhat higher metabolism than girls of the same weight until they 
reach 84 kg. of body weiglit, when the raetabolisni of both sexes is th(‘ same, 
after which the basal uietabolism of girls is somewhat higher than that of boys.” 

ANIMAL PEODTJCTION. 

[Improvement of pasture], W. Somkjimtxe {Nature [/>o/nfon], {1919'), 

No. 2617, pp. -An abridged account of the opening address of the 

president of the agricultural section of the British Association for the Advance- 
ment of Scien(*e, noted editorially in this issue (p. 108). 

Cottonseed meal, F, I). ihiiXEK .and (J. S. Fuavs {Te.ras ^ta. HuJ 2ti1 {1910), 
pp 4-^3 ). — This bulletin reviews the efiorts of tbe stath>n\s f(‘ed eontrol service 
to maintain a high protein standard for cottonseed products sold in Tt'xas as 
meal or cake, and gives an account of tlie agitation on tlu‘ part of some cot- 
tonseed cj-iisliers in favor of reducing the protein miniinum from ‘18 to 80 
per cent. The auliiors liold that the higher standard is not only advantageous 
to feeders but it is to the best interest of the manufacturers as well. 

Purebred live stock of the United States {Washinfflon: V. S. Dept. Apr,, 
1919, Spanish cd., pp. 63, fias. fd ). — This publication is elaborately illustrated 
with halftones of represc atne breeding animals, including horses, beef cuttle, 
dairy cattle, hogs, and .•'beep. A serio,j of maps of the United States show the 
distribution by counties of Poland China, Puroc-Jersey, Hampshire, Berkshire, 
Chester White, SIk Uhorn, Hereford, Aberdeen Angus, Jersey, and Holstein Frie- 
sian breeders, respectively. The text explains the impoHance of the live-stock 
Industry in the Unltwl State,s, the measures taken against tuberculosis and 
other diseases, the Popart men t of Agriculture’s inspection of export animals, 
and similar matters. A list of breed registry associations is appended. 

Purebred live stock of the United States {Washington: V. S. Dept. Agr,, 
1919, Portuguese ed,, pp. 6S, figs. 53). — This contains the same illustrative ma- 
terial as tbe Spani.sh ('dltion noted above, and essentially the same explanatory 
matter. 

Beef production, H. J. Gbamlich {Nebraska Sta. Bui. 17 If {1919), pp. 22, 
figs, 6). — ^The results of a 130-day feeding trial begun November 22, 1917, with 
5 lots of 10 steers each are reported. Three lots were used to compare ground 
and snapptd corn with shelled com, cottonseed cake (nut size) being the pro- 
tein supplement and alfalfa hay the only roughage. In addition one lot was 
given no supplement and the lifth lot received corn in the form of silage only. 
The main results follow: 
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OomparUon of vaHously prepared com for fatteniiHl steer*. 
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6.64 


4.24 

21.6 

14 50 

60 7 1 

38 9 

2 1 

do 

K3cS 

2.66 

0. 47 

0 67 ; 

4.50 


14 50 

67. 3 i 

42.6 

3 

Coaisclv proiind .. .. 

832 

2. 87 

6 15 

.54 

’ 3 12 

21 7 

14. 85 

69. 8 

28.9 


Snapped (lOS days). . 

825 

2.64 

*7.60 

.79 1 

3.08 

18.8 i 

14. 50 

59. 3 

37.4 

6 

Silage 

m) 

2. 20 

23.66 

1.73 ! 

.99 

18.3 

13. 50 

68.5 1 



> (J round and fed mixed with fn'ain. 

» Inrluding 1.34 lbs shelled corn (fed last 22 days). 

Shelled corn and corn for grinding was charged at 2.5 cts. a pound and 
snapped corn at 1.5 cts. The prices used for the other feeding stuffs were 
cottonseed ineul $d0, alfalfa hay ,$25, and sllag<‘ $10 per ton. The grinding 
charge for corn was 4 cts. a bushel, and for alfalfa hny $3 a ton. The snapped 
corn used was of an Inferior grade; it Is claimed that it would have given 76 
per cent of its wtdglit In shelled corn. The silage was made from corn which 
yielded 5 bu. to the ton. The cottonse(‘d cake was snsi)ec‘(ed of containing a 
high percentage of hulls, and was not as much relished as In previous experi- 
ments. The check lot (lot 2) did not thrive well at the beginning of the 
experiment. 

From the results obtained it is concluded (1) that the addition of cottonseed 
cake to a corn and alfalfa ration was not justified at llio prices used, (2) that 
grinding the corn and alfalfa was profitable, (3) that feeding snapped corn is 
not only a source of profit but utilizes the husks which would otherwise dry 
in the field and be ^\asted, and (4) that a heavy silage ration without com 
grain produced loss finish than the other rations tested but made more economi- 
cal gains than the chock ration. 

Hardening peanut-fed hogs, L. B. Bitik and P. V. Ewinq {Texas ^ta, SuL 
21(2 {1919), pp. 5-1 'j).— To study the quality of pork produced by peanut- fed 
hogs finished on corn and cottonseed meal, seven lots of Duroc-Jerseys averaging 
115 lbs. per head were variously fed for dllTerent periods, all of whb'h terminated 
February 20, 1913, Summaries of the treatment accorded the different lots, the 
feeding results, and the determinations made on the carcasses follow: 


Infiuoneo of systems of peanut feeding on gams of hogs and quality of porh. 


T’lan of feeding. 


Com alone 

Corn-i- cottonseed meal 

( 6 : 1 ) 

PeiUQuts alone 

Peanuts first 40 day^. 
com-f" cottonseed meal 
(6:1) thereafter.. 




Aver. 

age 

daily 

gain 

per 

head. 

Feed 

Aver- 

age 

dressed 

eight 



Aver- 

age 

loss 

in 

cur- 

ing 

Melting point. 

Aver- 

age 

Lot 

num- 

ber. 

Feed- 

ing 

period 

per 

pound 

of 

g&ln. 

Hard 

car- 

ca-sses 

Soft 

car- 

casses 

Pack 

fat 

T^eaf 

fat. 

read- 
ings of 
firm- 
ness 
test.i 

1 

Days. 

80 

Lbs. 

0 91 

Lbs 

4 8 

Per 

cent 

78 8 

8 


Per 

cent 

5 

"C. 

34 2 

41 0 

2.6 

2 

80 

1.13 

4-2 

79.3 

8 


5 

37.3 

42 8 

2.0 

S 

80 

1 32 

3.0 

87.4 


8 

8 

27 0 

34 7 

46.2 

4 i 

60 

1 45 

4.1 

Sl-3 

5 

2 

6 

33 4 

40 1 

6 9 

6 

70 

1 15 

4.2 

80 0 

7 

1 

4 

83 1 

41.3 

8.6 

' 9 1 

70 i 

1.27 

3 8 

80 6 

6 

2 

6 

33 1 

39 9 

8 6 

7 I 

i 

85 i 

i 

1.10 

4.2 

82 4 

8 


6 

37^ 

42.3 

« 

6.3 


‘ Method explained in Texas Sta. Bui. 226 (E. S. R., 39, p. 073). 
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Lots 6 and 0 were intended to be duplicates. Charging peanuts at 5 eta. and 
the other feeds at^ cts. a pound, and with the selling p^ce of firm hogs 16.5 
cts. and of soft hogs 14.5 cts. a pound, lot 2 was the most profitable ($7.87 per 
head) and lot 8 the least ($1.42). 

A table is also given showing the influence of hardness of flesh, without re- 
gard to lot, on the changes in weight during curing and smoking of hams, 
shoulders, picnic^ slioulders, sweet i)ickle bellies and dry salt bellies. It was 
found that soft pork gains less in sweet pickle cure and shrinks more in dry 
salt cure than tirin itork, but that the changes during the smoking process are 
little, if any, Influenced by degree of hardness. 

Field damaged wheat for poultry, II. II. Waite (Maryland ^ta. llul. 231 
{J9J9), pp. 61~()G). — Two White Plymouth IhK’k yearlings and 2 White Leg- 
horn hens in their third year fed i>adl.v damaged wheat of tlu' 1911) harvest 
for 0 weeks In August and Soplemher gained slightly in weight, consumed 
38.12 lbs. of wlieat, and laid 22 eggs. Four similar lions fed IbiS wheat of 
good quality lost somewhat in \^ eight, ate 31.72 lbs. of feed, and laid 17 eggs 
during tlie same period, fl'he 1010 wlieat hud been damaged by exi'essive rain- 
fall, was much dis(‘olored, slightly moldy, partly sprouted, and toward the end 
W’as infested with weevils. No harmful results of its use \v(‘re noted 

The author estiiiuiU‘S that IMar^land poultry eonsume o\er 10 pei cent of the 
State’s wheat eroi), and points out the economy of IneUidiug any damaged 
grain in the rations of hens. 

Hens V. pullets, R. II. Hannas (Kew Jersey JlnUn to Poult rymen, H 

iJ919), No. 1, pp. 4) — Data collected in the course of the \ ineJand tN. J.) egg 
laying and lireeding contests are cited to slnwv tiiat a bird in her second year 
lays fewer (‘ggs than in lua- pullet jear, laxHluees a snudkr margin of profit, 
reqidres more feed for body maintcuiaiu'e, tends toward longer broody periods, 
and has a iilgher mortality rate. It Is lield that hens ladong in the breeding 
and not in the laying flock. 

riilliiig for eggs and market ( P. Depi. Ayr., Dept. Chr. 1H (1919), pp. 8, 
figs. S ).^ — A leaflet prepared for the use of bo,>s’ and girls’ poultry clulis 

Maiiagoiiient of growing cliicks {IK K. J)(pt. Ayr., Dept. Cue, 17 (1919), pp. 
5, fiys. 2). — A Jeaflet prepared for tlie use of boys’ and girls’ poultry (dubs. 

Preserving eggs (U. S. J>cpt. Ayr., Dept. Circ 15 {1919), pp. 8, fiys 12 ). — 
A leaflet prepared for tlie use of boys’ and girls' tioultry clubs. 

Indian hides and skins (Bnl. Imp, Inst, [iS'o. Kensinyton}, IG (1918), No. 2, 
pp. JStatisUcs are presented ^nd discussed of the live stock resources 

of India and of the export trade in raw and tanned (‘owhides, iiuffalo hides, 
calfskins, goatskins, sheepskins, and miscellaneous pelts. Notes on the Indian 
tanning Industry, Including war time changes, are also gisen. 

DAIEY FAEMIJra— DAIRYING. 

Balry fni*mlng in southeastern Pennsylvania, G. A. Riixinor (Pennsyl- 
vania Bta. Bui. 169 (19J9), pp. 3-4^, figs. 16). — From the records of a farm man- 
agement survey In Chester County, Pa. (F. S, R., 84, p. 592), carried on co- 
operatoly by tho station and the U. S. Department of Agriculture in 1911, the 
author has selcxited the records of 50 dairy farms, from 80 to 100 acres in size 
ahd with a labor income of .$750 or more, for a special study to determine how 
these successful medium-sized farms In a long-('stablIshed dairy center conduct 
their busings. 

Of the total farm land 59 per cent was planted in crops, a proportion thought 
to be higher tlian In many other dairy regions along the Atlantic coast. Corn 
for grain occupied 19 per cent of the cultivated area, silage corn 5 per cent, 
and hay 44 per cent About 20 per cent of the land was in pasture. 
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Refil estate formed 73 per cent of the capital Invested and live stock 17 per 
cent On the few |arnis maintaining pure-bred cows the ofx^ratlng capital was 
considerably more than 27 per cent of the total capital. Many of the bams 
are of native stone, in whole or in part, and were constructed in an era of 
cheap labor and plentiful material, and thus at present values the farms appear 
overcapitalized. The typical ea.stern Pennsylvania barn is described, and some 
modlticatioiis which have proved practicable are indicated. 

On an average there were 21.4 cows and 4.7 heifer.s and calves to a farm, 
and 3.45 crop acres and 136 acres of pasturage to a cow. “It has been said 
that the dairyman should keep a cow per crop acre, but \^hcu the farm, as a 
whole, is coiisi<lered and the diversified interests which go with dairying to 
fully utilize the farm laiK)r, It is doubtful if the extreme intcai^ity of stocking 
is any more profitable than the system followed by these tariners,” Most of 
the farms maintained about 106 cbickejjs. 

The 22 farms with silos had 37 per o(‘nt more land in crops than the other 
farms, 10 jxt (‘cnt more slock, a 10 per cent highc'r income per co\n, and made 
more money on h ly, hogs, and poultry, yet they purchased 47 per cent more 
feed and raised 20 per cent h'ss live stock. 

Of tli(‘ r(‘ceipts oi tlH‘ 50 fariiis 114 per cent came from hay, 17.1 per cent 
from other ctoi^s, and 48.7 per cent from market milk. Of the expeiise.s 36.4 
per ct'ut vent for labor, 20 3 per cent for feed, and 10 3 ]>er cent for rertllizer. 
The gross income was $t,2SO at the time of tlie survey and the labor income 
^1,761. ITlgh-ju educing cows and crop yields ai) 0 ve the average seemed to be 
(he two most Important lt(‘ii)s <letermlning a large la])or income. 

Because of tlu' cointaiienl arrangement of barns ami sta))les, a long pasture 
season, and paOure of good (piality, live stock was being taken cj<rc of willi a 
ndniinum of L’b<»r. About 11 dajs of man labt^r and 2 of horse labor wore 
required anuuall,\ by each animal unit. 

Notes on working schedules, rations, cropping systems, and distribution of 
farm operations arc inclndcd. 

Trend of the dairy-t^'nttle industry in the United States and other coun- 
tries, T. It. PTarin {U, <8. J)epi. Apr., Dept Circ. 7 pp. lU, ftps. 21). — 

(Tiarts are i)rescnt(‘(l shoving graphically the chang(\s that lia^e taken place 
since 1850 in tlie “cattle” and “cow” populations of the important dairy 
countries of tlic vorld as far as these are revealed by cen.sus .and other official 
statistics. 

A widespread tendency ff»r dairy sA)ck to replace beef and work animals is 
noted, particularly in countrit^s dependent on imported feeding stuffs. Over 
long periods of times dairy cows have shown Ics.s fluctuathm In numbers than 
total cattle, and have been much le.ss alTecled by dre)ught, wars, and similar 
conditions. 

A study of the birth weight of cahes, C. H. Eckles {Jour. Daiip 2 
{1919)f No. S, pp. 1/)9-J69, fig, t). — The author summarizes the birth weights 
of 433 calves born nft<'r a gestation period of 260 or more da>s in the dairy herd 
of the University of Missouri. The following table gives the averages by 
breeds : 

Birih irciphta of calves hg breeds. 


BrroU 

Niiniber 
of calves ! 

Avcra^ic weirht 

Ratio of 
calf’s 
weight to 
dam’s. 

Males 

Foirialcs 

Both 

Jersey 

196 

m \ 

SO 

164 

Pounds 

73 

74 
93 1 

Pounds 

r>^i 

73 

88 

Pounds 

5-> 

69 

73 

90 

6.5 : 100 
6 9 : 100 
6 0 : 100 
8. 0 : 100 

Avrsnlre 

Dairy Shorthorn 
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Calves produced at the first and second parturition of th^r dams were some- 
what heavier thaiij those produced by mature cows, butgthere was also some 
evidence tlmt very old cows tended to produce small calves. The Holstein 
records In particular indicate that the smaller weights of the first calves of 
heifers are due to the small size of the dams and not to immaturity as such. 
Very light calves tended to have the shortest gestation and the heaviest calves 
the longest, hut between these extremes there was no clear evidence of relation- 
ship hetueeii gestation and birth weight. 

That plans of initiation of the dam has no appreciable influence on the calf’s 
weight was indicated by a c()mparison of the calves of 1C llght~fed and 18 heavy- 
fed cows. 

Appetite as a guide in feeding dairy calves, A. O. McCandush {Iowa Sta, 
Research Jhd . 5t { 1019 ), pp- 179 - 18 ^). — A Guernsey bull calf aged 70 days, an 
Ayrshire heifer 87 days old, and a Holstein heifer 30 days old were allowed 
free choice of several concentrates (in separate coinj^arimeiits of a self feeder) 
and alfalfa hay tor two 30-day periods. They were also fed “ wdiut milk was 
thought to he suited to their lua^ls,” and had aveean to salt, charcoal, and 
water, ttie amounts taken being recorded. The average Initial w'olght of the 
calves was 122 lbs. and the average final weight 241 lbs. 

The amounts of the various feeding stuffs eaten are given in the following 
table: 

lUrds eon Sinned by three calves giiK'n free cJwicc of prams and hay. 


Porioci 

Wholo 

lailk 

Sidm 

milk 

Com. 

Oats, i 

Uoralnv 

fc*t‘d 

0 hit on 

Wheat 
hi an 

T -in'^eed 
meal 

Alfalfa 
hav ! 

i 

NuUI- 

tl\0 

ratio. 

Day's 

Pounth 

Povfid'f 

PuU77(fs 

P 07171(18 

P 07171(1 8 

Poariils 

Pouvdi, 

J'mntih' ' 

P 07777^8 


1-30 

m 

ins 

1 8 

59 1 

0 0 

15 1 

13 3 

62 7 i 

32 7 ! 

1 . 3. 4 

31- 00 

07S 

1 67h 

lOS. 9 

68 9 

.3 

1.9 

17.3 

?:>. 6 

91. 9 

1 3.5 


It is pointed out the <'alves responded to an increased proportion of skim milk 
by consuming a greater { rojmrtlon of concentrates low in prt>tejn. It Is stated 
that a ration for these calves confoiming to the modified Wolff-Lohniann 
standard would have a nutritive ratio of 1:4.3 in the first pcri<Hl and 1:4.4 in 
the sof'ond. 34ie consumption of total digestible nutrients w^as above that 
called for by the feeding standard. 

The corn was offered both shelled and cracked and the oats both w’hole and 
ground, but of the corn consumed only 0.8 lb. wms cracked, and of the oats 
only 0.9 11). was ground. Another manifestation of an aversion to ground 
grain wms the small consumption of hominy feed. 

Cow-testing associations in California, E. 0. Yoorhies {California Sta, 
Bnl. St if {to 10 ), pp. 1 /) 7 ~ 10 S , fif/s. id). -Tteport is made of the activities of the 
15 a(*tlve cow- testing associations in California. There were 420 herds enrolled 
July 1, 1910, comprising 10,800 cow^s. A numia^r of records, particularly of 
herds tested In successive years, are cited. An appendix gives suggested 
forms for the constitution and l>y-law\s of cooperative cow^'-testing asvsoclatlous, 
a members’ agreement, and contracts with a tester and a farm bureau. 

The cost of milk production in New England, A. W. Gilbert {Agr. of 
Mass., 19t7^pt. 2, pp. Sh-QS ). — Data on cost of milk production in New England 
and p?xrtlcularly Jii Massachusetts arc cited from the Investigations of the 
Boston Chamber of Commerce (E. S. R., 39, p. 67G) and briefly discussed. 
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The effect of corrosive sublimate when used as a preservative in com- 
posite samplest H.*0. Jackson {Jour. Dairy Sci., 2 iVo. 3, pp. 170-- 

182), — ^Tlie Babcock tests of 10 duplicate composite samples of milk (10 cc. a 
day for 14 days) are compared with the average dally tests. One of the dupli- 
cates in each c.isc was preserved with 0.5 grn. of iu(3rcurlc chlorid and the 
other with 1.5 gm. 

The largest deviation of the average of two tests of one of the duplicate 
composites from the corresponding daily average was (>ilC2 per cent. It is 
concluded that 0.5 grn. is Butlk lent to preserve the samples, but that 1.5 gm. 
does not interfere with the test. 

Bacteriological results obtained in practice with vat pasteiHization and 
with one of the dual package itielliods, B. W. Hammer {Iowa *S7a. Bui. 190 
(1919), pp 150-138).- TIh* bacterial counts of 127 sainp!(‘S of vat pasteurized 
milk and of 124 sampl(\s of milk jiasteurized In the bottle by immersion are 
tabulated, as well as the counts of the raw milk from which eaeli iiasteurized 
sample was derivc'd In genm-al tliere were tewer hieli counts in the milk 
pasteurized with final package imdhod than by the vat method. 

A. previous study of tlie final package method the author has been noted 
(E. S. a, 40, p. 770). 

The c<*llular test for pasteurized inllk under practh nl conditions, W. D. 
Frost and G. I>. IMoorf (./oar. Daiti/ Sci , 2 {1919), An S, pp. 189-196).— 
Frost’s nu'thod (E. S. U., 34, p. 113) of identitying pasteurized milk by Its 
appearani'e under the rnlcrosco]>e when stained with mothylem' lilue was 
appli(‘d to 200 routine milk samples analyzeil in the laborntoiiivs of the (Chicago 
Health J >epartn\(‘iit during July, IPIS All of the 47 raw sampli's were cor- 
rectly ]ilae(Hl, u1thouj!h II showed indications of having liei n partially lieated. 
Of the remaining sainiiles re]>orled by tlie inspectors as pasteurized, 14 with 
a high bacterial count (over 500,000) and 12 with a low count had the apiiear- 
ance of unpasteurized or incompletely pasteurized milk. A.ssuinlng no false 
statements by milk dealeis and no mistakes on th(‘ part of in^'pi'itors and 
bacteriological analysts, the 12 discrepant observations Indienle an experi- 
mental error of about 4 per cent. 

Directions for making tlie test are Included, Its simplicity and rapidity 
are emiiUasized. 

Fly impa' in bottled milk, lY, A. Rtiky (Jonr. Dairy Sd.y 2 (1919), No. 5, 
pp. 183-/88, figs. 2).~ Several cases in l\J[inncapoiis of tli(‘ occni'rencc in bottled 
milk of pupjc of tiles of the genus DrosiaJdln are reported. Tin* pupre are 
known to the loeal dairymen as hayseeds. None of those examined were 
viable. It Is suggested that eggs had been laid and larv^re and pupse developed 
while the umdean entity bottles were In the hands of domestif* consumers, and 
the Inference Is that the larva? had been killed but not ejected from the bottle 
In the cleansing proc(*ss at the dairy. 

Suggestions for the marketing of cottage cheese, D. L. Jaivies (U. S. Dept. 
Ayr., Dept. Circ. 1 (1919), pp. Vf, fiofi. 13). — Several ty])es of retail and w'hole- 
sale packages for cottage cheese are illustrated and discussed. Display adver- 
tising, newspaper publicity, employinent of demonstrators, and the attaching 
of order blanks to milk bottles are methods suggested for stiiimhiting the 
demand for this product. 

Studies on abnormal evaporated milk, B. W. Hammier {lotva l^ia. Research 
Bui, 52 {1919), pp. 187-198). — An orgonl.sm, for wideh the name BaciVMis aiiiania 
Is proposed, was Isolated from a can of evaporated milk having a hitler taste 
and an abnormal odor. Sterile evaporated milk inoeulated with this bacillus 
developed the flavor and odor of the milk in the original can and after several 
months became entirely coagulated, the bacteria meanwhile disappearing al- 
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most entirely. The factory furnishing the original sample had experienced 
much troxihle with\his kind of coagulation and had remedied matters some- 
vs^hat by greater care in sterilization. 

The morphological, cultural, and biochemical characters of f?. ammm are 
described. 

l>airy statistical references, T. R. Pirtle {Jour, Dairy Sci , 2 {1919), No. 5, 
pp. 197-207). — The author lists a large uiiiiil)er of publicnlions coutaluiiig sta- 
tistics of dairying in Vie United Stales and foreign countries. Particular atten- 
tion Is given to ollicial periodical reports of imports, exi)orts, jirices, etc. 

VETERINAEY MEDICINE. 

Laboratory studies in tropical medicine, W. Daniels and II. B. New- 
ham {London: John Bale, ^ons d Danielsson, Lid., 1918, 4- erf., rev., pp. TP-j- 
560, ph. 8, fh/s. 174). — A large part of this work deals with insects, arachnids, 
and helminths in their relation to disease. 

Fevers in the Tropics, Ia IIooers {London: Henry Fioiedc anrf II odder d 
fsUmyhIon, J9i9, S. erf., pp. XIl~\-404, phs’. 10, ftps. 90). — lufornuition upon the 
rOle of insects and arachnids in disease dissemination in the Tropics is included 
in the accounts here presented. 

The Bengal veterinary manual, 1918 {Calcutta: Oort., 1918, pp. 7 P-p 
70). — This inamiul contains the rules of the Bengal Ci\il Vet(i inary Depart- 
ment and of the Bengal Veterinary College, and the Glanders and Farcy Act 
and the rules lliereunder. 

Simple live stock remedies, A. D. Favilije and E. II. Uetimcrt {Wyonikiy 
Sta. Ctre. IS (1018), pp. ^).-~A brief popular account. 

Dips and dipping, II. 11. Grlen (>S’o. African dour Indus., 2 {1919), Nos. 6, 
pp. 549-557; 7, pp 610-629 : 8, pp. 759-168). — In continuation oi the arihle pre- 
viously noted (E, S. R., 41, p. 2S0) the iirsl of these papeis deals 'with dipping 
tanks, cost of dipping, and local suiijilies of arsenite ot soda; the sc^cond with 
eradication of sheep scab, dipping lnter\al.s, incidence of scab in the Union, sheep 
dipiiing tanks, cost of dipping against scab, and classes and composition of dip; 
and the third with comparison of cost of manufactured and homemade dips, 
carbolic dips and tar pioparatlon.s, standards for comiiarison, arsenical sheep 
dips, tobacco liip.^ and nitoUn preparations, and eradication of keds. 

The germicidal activity of the eueiUyptus oils, I, R. (Irlig-Smith {Proo, 
Linn. Soc. N. H. Wales, 4k {1919). pi. 1, pp. 72-92, fig. 1). — Samples of crude 
eucalyptus oil as (‘re found to possess a varying bach'rlcidal power which was 
proportional to, i>ut imt caiisi'd entirely by, the acidity of the oil. Refined oils 
were found to be much less ac*tl\e than the crude oils, tlie activity being trace- 
able to dissolved (Azone. The vapors of eucalyptus oil pos.^essed decided bac- 
tericidal properties. 

An experinumtal study of the action of chlorainins, B. Fantus and M. I. 
Smith {Joitr. Pharmacol, and Expt. Ther., 14 {1919), No. S, pp. 259-274). — This 
paper reports a study of the action of chlorumin-T, dieidoramin-T, and 
p-toluene sulphonamin upon unicellular organisms and upon various animals. 
The results of the investigation are summarized as follows: 

** Unicellular animals are promptly killed by very dilute solutions of soluble 
chlorainins. The chloramlns are powerful irritants, cau.sing inflammatory 
edema of tl^ subcutaneous tissue, and even necrosis of the overlying skin ou 
hypodel'mic injection, inflammation of mucous membranes on local application, 
and vomiting on oral administration. 

Chloramln-T depresses the central nervous system in the order of brain, 
medulla, spinal cord. ... On Intravenous injection, chloramin-T produces 
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pulmonary edema, probably due to the chlorin In the molecule, as sodium 
p^toluene sulphonanfln given intravenously does not prftduce such effect 
. . . The hemolytic power of chloramin-T is due chiefly to its alkalinity, as 
is shown by the fact that it is also displayed by chlorin-free sodium p-toluen© 
sulphonamln. On th(‘ other Imnd, p-toluone sulphonainin, containing no dis- 
sociable alkali, is not lieiuoi^tic. Hemoglobin is changed to alkaline hemutin 
hy the first two bodies. J\lel hemoglobin formation due to the chlorin in chlor- 
amiii-T occurs; but merely to a slight degree, and was only demonstrable in the 
test tube, l)ichlorar)iiii-T likewise is slowly heinol^^tic aiifl slowly changes 
hemoglobin to inethemoglohin in vitro,” 

Plmntiaeological action of cadiniuin, O. L. Ar.siiKRo and E. W. Schwahtze 
(Jour. Pharmacol, and JJjpt. Thcr , 13 (IDIO), h/o. 5, pp 501/, 505). — Acute toxi- 
cological and fe<'ding exyteriments were* i)erforiue<i by the authors, cadmium 
being given as the ehlorid hut cahmlated in terms of tht> metal. The results 
are said to confirm tlie conclusions of Mamie reported in lMj7, concerning 
which no detail was givon. 

('admium is a po^\erlu! enictie, 2o mg. usually producing eim^SiS when fed 
to cats in KMl gin of meat and 15 mg when given In KK) cc. of lUl(‘red fish 
Nf'phritis is [>roduce(] by parenteral administration. For rats, rabbits, 
and cats, Iht^ int ra vtaions lethal dose was low (2 to 3 5 mg. of the nudal admin- 
islered a.s ehlorid), ('oagulation of protein and necrosis occur at the site of 
subcutaneous in j(‘r‘1ion. ’‘The most evident pathological change, aside from 
the nephritis, ^\as the blue testhde of the rut, seen both auto- and post-mortem. 
In cats the sinus was found lK*ating after resiaration had ceasi'd. The lowest 
(lose of (‘adniium consisicMitly tolerated hy the animals (cats) in our .series 
was 20 rug. daily. iNo cumulative effects v\<Tt* noted with lower doses Vcmiit- 
ing and loss of app<dile at((‘cted the higher-dosed animals. With dilutions of 
250 per million in the diet of growing rats the gain in weight was not acoom- 
plislu'd. fidie app(dlt(‘ was also affected, but apparently not as much as the 
growth (uirve.” 

Pharinacological action of gossypol, C. L. Ai sbeko and E. W. Scitwautze 
(Jour. PhnnnacoL and fJapt. Ther., 13 (101V), No 5, p. 30 'f ). — “ Gossypol 
‘acetate’ was isolat(Ml troui the ether extract of gasoline (^xtracU^d cottonseed 
kerneis, b.\ Ihc method of Garruth [E. S. H., 34, p. 3Sl}. Though ta.steless and 
ins'olubhs this substangi* ]>roduc('s irritation of the pleunt iieritoneum, gastro- 
intestinal traet, and edema wdaai inject<^d in oily or in alkaline solution 

“A fall in blood ]>ressure and sometimes a slowing of tlu' heart is produced 
on intravenous iiijo<’tion of the sodium salt of gossypol. (hds and rabbits die 
of circulatory fadure; revSj)irHtion is u.sually unaffected. The most prominent 
plienornenon obseiwaal w'as the cardiac irregularity, prtxsumahly premature and 
delayed systoh's, sklpp('d beats, without any imuualiate referen<*e to the 
injection, but more fre(]uent toward the last. Heart block (2 to 1) [wms] 
observed once. Four mg. are usually fatal to rats when injected Intraperi- 
toneally in oily solution. 

“Deaths from this substance may l)e divided into the three usual classes: 
(1) Acute, In which the circulatory failure Is the direct cause; (2) subacute, 
in wdiich pulmonary edema ensues (tills was observed in cats aftcu* intra- 
venous inje(tion of about 75 mg. per kilogram, death occurring from the second 
to fourth day ; In rats dying alvout the second day pulmonary edema can be 
noted ante mortem by a real coryza of the nose, and post mortem >by similar 
material in the trachea) ; (3) chronic, observt'd in rats, and evidenced by 
cachexia and inanition, occurred after administration by stomach tube of 
gossypol in oily solution. Oil may be found In the stomach of the rat (post- 
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mortem) which had been placed there a week previous, the gossypol re-lsolated 
therefrom/' • • 

Poisonous plants and means of combating them, W. O. Baenks (Pro- 
ducer, 1 (1910), No. 5, pp. 7-J2, figs. 6). 

tJltraspectroscopic studies on blood serum (Jour. Infect. Diseases, 26 
(1920), No. 1, pp. 1-15, figs. 9 ). — Two papers are presented* 

I. The antagomstic action of salt in hlood serum, by T. Tadokoro (pp. 1-7). — 
By means of an ultr^spectroscope a study was made of changes In the col- 
loidal state of bJood serum brought about by the antagonistic action of certain 
salts. The groups CaOU and NaCl, ZnSO, and CaCh, and ZnSCh and NaOl were 
found to be antagonistic in tliat tho change in stale of a colloidal serum pro- 
duced by one salt was reversed by the other salt. Observing (he changes under 
an ultraniicroscoi)e It was found that the dilute serum showed microns which 
had Brownian mo\ernent. If the serum was mixed with ZnSO, or OaOh Its par- 
ticles formed aggregates and became hoterogeneous and their nioveinent 
stopped, but if this serum was then treatcil with Ca(!31a or NaOl the aggregated 
particles became free and homogeneous as in the original smaim. From tiiese 
results the condusion is drawn that '‘the antagonistic action of two salts on 
blood serum Is caused by a reversal of the disiHU’sion of the serum and of the 
change of the foian and struelure of particles.'’ 

II. The differemcc in the cvlkndal state of 7iormal and tmmnyic serum, by T. 
Tadokoro and Y. Nakayuma (pp. 8-15). — This paper reports a comparative 
study by the ultraspeetroscopic method of the serums of different animals and 
of immune and normal soniius of the same animals. It w’as tound possible i),v 
suitable dilution to differentiate betw’een the serums of tin' animals used (dog, 
guinea i>ig, rabbit, and horse) by means of the difference in tiio position of the 
absoriffion bands between the w’ave-lengths of 2, 050 and 2,400 microns. 

A comparison of normal and immune serums diluted with 0 9 per cent sodium 
chlorid solution Indicated that in all eases the absorption band of immune 
serum is larger and longer than that of normal serum. 

The r61e of blood platelets in natural immunity, 1\ Govalris (Vompt. 
It end. Soc. Bwh [f'an.9j, 82 {1919), No. 23, pp. 927-929) .—BvUlence is given to 
indicate that the blood platelets play a rOle similar to that of the pliagoo tea 
hut that their actum Is more rapid, taking effect In the circulating blood while 
the phagocytes act only in the capillaries. The blood iilalelets are thought to 
constitute the first barrier to foreign bodies introduced into the circulation. 

A contribution to the immunization process with reference to the phase 
and amount of the antigen, M. von Bisleb (Centhl. Bakt. [cic.], 1. AM., 
Orig., 79 (J9t7), No. 5, pp. igpi-dOiS).-— Experimental evidence Is given indicating 
that the solubility and absorbability of tbe antigen are Important factors In 
the immunization process. Antigens In easily assimilable form, such as tetanus 
toxin and heated bacterial emulsions, cause approximately as strong antibody 
proiiftiction after a single injection as after several Injections of tbe same 
amount of the antigen. With antigens of great molecular complexity, such as 
carbollzed bacterial emulsions, several Injections are required to produce 
appreciable results. 

A quantitative relationship Is thought to exist between the toxin and result- 
ing antitoxin, and also between the antigen employed and agglutinins formed, 
although the amounts which in individual cases are necessary for establishing 
the same ti^pr vary considerably. 

VacAuatiou by injection of heated cowpox irirus, M. Henseval (Compt 
Bend. Soc. Biol. [Paris}, 82 (1919), No. 2S, pp. 889-891 ). — The author reviews 
the confficting results which have been obtained by various investigators In 
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immunizing man or animals by Injections of heated cowpox virus, and present® 
data indicating thaffll the success of such Immunization deiiends upon the tern* 
perature to which the virus has been heated. Rabbits inoculated with 'cowpox 
virus heated to about 00” C., a temperature sulliclent to destroy the micro- 
organisms present in the virus, were rendered immune to the disease, but with 
the same virus heated to 70° immunity did not result. This is thought to indi- 
cate that immunity obtained by this method is due to fin endo- or exo-toxin 
present in the vaccine, and which is easily destroyed byaJ\eat. 

Studies ill acid-fast bacteria, XI, XII, A. 1. Kendall, A. A, Day, and A. W. 
Walker {Jour. Infect. Diseases, 26 {1020), No. 1, pp. 77-8^). — In con- 

tinuation of the studies on acid-fast bacteria previously noted (K. S. R., p. 
700), two papers are presented. 

XI. The metabolism oj riruUnt human tubercle bacilli (pp. 45-51). — For the 
purx^ose of determining in what way virulent tubercle bacilli difler from aviru* 
lent tyi)cs, and whether lliere are gradations in virulence among acid-fast 
organisms of the tubercle liacilliLs group, a study was made ol tlu^ nitrogen 
metabolism of tw’o cultures oi virulent human tubercle bacilli. The results ob- 
tained are summarized as follows: 

“Parallel cultures of \inileiit human tubercle bacilli, grown under the same 
condlUoDS in glyierol lirotli, develop with remarkably uniform luxuriance, and 
the chemical ehunges associated with this development arc quantitatively and 
qualitatively very similar. 

“ Tiie noteworthy chemical featur(*s are the production of a feebly acid 
reaction, together with a gradual decrease in ammonia, amino nitrogen, and 
total nitrogen In solution up to the point of maximum development of the 
culture. As the recessive changes, resulting presumably In autolysis of the 
bacilli, become dominnnt, a resolution of nitrogenous constituents becomes 
manift‘sl. Tliis jirocecds until a very considerable return to conditions in tlie 
original quantitative nitrogenous composition of the culture medium is at- 
tained. Th(‘ ammo nitrogen, however, is somewhat greater than the original 
content, suggesting that the autolytic process yields (‘ousiderable amounts of 
nitrogenous substance, which can he measured by the Sorensen method of 
formol titration. 

“ The contrast between the development of an acid reaction, on the one 
hand, and the minimal evidence of deamination (.shown by the ammonia curve) 
and of action on the protein constituents of the medium (ammo nitrogen pro- 
duction), on the other hand, suggests that glycerol may bo utilized largely for 
tlie energy requirements of the bacilli, thus shielding the protein constituents 
fi'om extensive breakdowm. In other words, the glycerol aiqieais to exert a 
sparing action for the protein constituents of the medium. This Is in liarmony 
with the generally accepted view that glycerol is a desirable, if not es.sential, 
constituent of medium suitable for the cultivation of the human types of the 
tubercle bacillus. 

It is in shall) contrast to the bovine types of tubercle bacilli, which do not 
appear to require the addition of glycerol as a constituent of mediums adapted 
to their cultivation.” 

XII. The metabolism of bovine tubercle bacilU (pp. 77-84). — In this study 
four cultures of bovine tubercle bacilli w'ere used, two of which were very 
virulent and two slightly viiuilent, for rabbits. 

“The three noteworthy features in the metabolism of the bovine tvyi)ercl6 
bacilli herein studied — ^i)rogressively alkaline reaction in glycerol mediums, in- 
crease in ammonia (or deamination), and parallel increase of amino acids — 
point definitely to two significant facts : First, that the character of the metab- 
olism of these organisms, both virulent and a virulent, is distinctly proteolytic 
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In glycerol broth, and, secondly, that glycerol does not appear to spar© the 
protein constituent the broth from bacterial breakdown/ Glycerol, in other 
words, is not a source of energy for bovine tubercle bacilli. On the contrary, 
glycerol appears to be an important source of energy for human tubercle 
bacilli, and the marked diftorences between the metabolism curves of the 
human and bovine types, including the Smith rtnction curvets, appear to depend 
on this very definite and simple f}U‘t. 

The limited nuinher of observations herein reeoi’ded do not, of course, 
permit of too great generalization on this point, but the chemical evidence, so 
far as it goes, taken into consideration with the naiction curves characteristic 
of the human and bovine types, art^ absolutely in harmony and appear to 
justify the (*(»neliision that glycerol is a source of energy to human tubercle 
bacilli, blit it is nor a source of emngy to bovine tubercle bacilli. 

“The de\elo]>ineHt of an acid reaction in glycerol cultures of human tubercle 
bacilli and the ahstau'C of choinical evidence of proteolysis indicate that the 
human type can iernuait glycerol. The development of an alkaline reaction 
In glycerol cultures of bovine tub(‘reh> bacilli, together with tin* iinmistakahJe 
increase of deamination and cleavage of proti'in to amino adds, indicates 
CQually strongly that bovine tubercle bacilli can not or do not ferment glycerol. 
This appears to be the true exiilauatiou for the ob.se rved dilTerences in reaction 
curves of the two tMH‘s of organisms.’' 

Kxperiinciital studies on equine^ piropliisiiiosis, P. J. du Toit {Anh. f^chiffs 
u. Tropni Ihm.. 23 iVAlO), Non. 7, pp. 121-135, /igr,. 5; H, pp. i'//-P)7, figs, 2).-- 
In atteini>le<] transinission of NuitaJHa cqui by the several stages of la^odea 
riemus th(‘ results were invariably m^gative. In (‘xperimenis conducled licTe 
was no cross iniiaunity between N. equi and PiropUnma caficUL 

The heredity of rabies (Id. Uvw, 3 {1919), No. p 1^13). — This is a review 
of thrtx* papers on the subject by P. itemlinger. 

Oomplcmeut fixation in diagnosis of tuberculosis, H. Moukscvt) {Joar, 
Infect. IHsams, 26 {1920), No t, pp. H5--92 ). — ^Tb(‘ author n'ports a trial of the 
complement fixation test for the diagnosis of tubi'ic iilo^is in 18(> (‘ases, lOtl of 
W'hicli were active and 51 inactive case.s of pulmonary tuherculosis, I was a 
case of t uherculosis of the epididymis, and 31 were nontuliereiiloiis eases. Of 
tlie active cas(‘,s 10 gave positive sputum and positive complement fixation tests, 
G gave negative siiutuin and positive fixation tests, 41 gave positive sputum and 
negative fixation tests, and 4G gave n^gativ’^e sinilnui and negative fixation 
tt^ts. Of the inactive cases 50 gave negative reactions and 1 a positive fixa- 
tion test, and of the nontuberculous cases 29 gave negative reactions and 1 a 
positive fixation t(‘Sl, 

The author eomdudes that the reaction is not specific and is of very little, 
If any, value as a diagnostic aid. 

Com pie me lit fixati<»n test for tuberculosis, J, S, Pritchakd and 0. E. Rod- 
erick {Jour. Am^r, Med, Ahsoc., 13 {1919), No. 25, pp. 1879-1882 ). — Observa- 
tions on the use of the complement fixation test for the diagnosis of tuberculosis 
are reported. 

Of the 4GG eases studied, 233 were proved on final diagnosis to be tuberculous 
and the same number nontuberculous. The complement fixation reaction was 
positive in 69 per cent of the active moderately advanced cases and In 16 per 
cent of the cases not proved tuberculous. The authors conclude that the test, 
while ijot ctmcluslve in Itself, Is of considerable help in differential diagnosis. 
A negative reaction in some advanced cases of pulmonary tuberculosis is ex- 
plained on the ground tliat the cells have lost their power of reaction owing to 
their prolonged saturation with specific toxins. 
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Public health studies concerning; cheese, E. C. Schroeder and 0* W, 
Bbbtt (Ann. JRpt. lUternatl, Assoc. Dairy and Milk Tnsp./H (1917), pp. i90-- 
20 J ^). — During the course of a study of the frequency with which cheese is In- 
fected with tubercle bacilli 256 samples of several varieties were purchased 
from retail dealers in Washington, I>. G. Of these, none of the 50 samples of 
Cheddar, r> inls<*elhni<H)iiH, and 32 Neufchatcd wore found to be infected, while 
t of the 31 samples of cottage and 1ft of the 131 samples of cream chct^e were 
found inh'ctod with tiilx^'clc ha<*Ull of the bovine type. 

“Guinea ]tigs wciu^ inoculaled with portions of j artificially j Infected cheese 
on the first, eighth, hi teonth, twenty-third, thirty-ninth, fiftieth, seventy-second, 
ninety-ninth, and one hiiiuired and fourtc‘enth days after it was made. The 
guiiu‘a pigs iiKxaila ted f»ii all flays frf)in the first to the thirt>-ninth, inclusive, 
deve]()p<‘d g(‘ii(‘raliz('d tuhercnlosis ; lhf>sc inoculated on and after tlie fiftieth 
day remaiiu'd well, showing conclusively that the tubercle bacilli in the cheese 
had lost their virulence sometime the thirty-ninth and fiftieth days,” 

Tli(‘ Jiulbor^ <*on(Mii<l<* that <*lKs‘se as a uhole so far as dis(>asf‘ germs are 
concenuHi, uilh the possiiile exception of cream chfs^se, is a fairly safe article 
of food. 

The development and histology of the ctHum in the ox, J. A. Place (Ann, 
Dpi. Mich. Acad. Sri., 20 (VJIS), pp. JJ9-JS2, pis. £, fi(js. Jf )). — “The cecum of 
the calf fiisl appi^.ars as an evagination on the <ilstal end of the intestinal loop 
which extOJids into the umbilical cord. It is first seen In embryos of 21.3 mm. 
length and with tlio return of this loop into the body cavity it has no definite 
position till hiidh. Th<‘ manner in which it develops indicates that it is a 
functional part of t)jc alimentary canal, whde a study of it in the adult shows 
coiuhjsi\ely that it smwi^s as a resei'volr lor licpiid wiiich aids greatly in diges- 
tion and nbsorjitioii 

“The histology ot the ( ecal apex in the entire \erte])rate kingdom reveals 
lyinplioid tissue as its cliaraoteristie feature, and that of man is no exception. 
Henc(' histologiciil and i)hyslo!oaical evidence tend to slmw that the vermiform 
appendix is iiut a remnant of a retrograding cecum which was once of service 
and not an anatomical feature that appeared by chance.” 

The Federal quarantine and the rising cost of conduc ting cattle business 
in tick-infested area, E. IM. NmiumnT (Fla. Qroiver, 20 (1919), No. 17, pp. 
12, 2t). 

Cholera of the sheep (jnnndiee, yellows or yellovvses, headgrit, or plo- 
oach), J. P. IMc'Gowan (knued \London'], 1919, JI, No. 10, pp 426-42^0.— 
This is iireliniinary mcount of studies of an epizootic disease alfectiiig lambs 
during the months of August and September, in which tlie fatal cases live 
for a period var.\ iiig from a few days up to a fortnight or thrca <3 weeks. This 
disease, which occurs throughout Scotland, commences with diarrhea and in a 
few days tlie animals shrink markedly in size. The disease Is cliaracterized 
by great thirst 

“ Jaundice and headgrlt cases and eases with loss of ears are occurring 
at the same time, and these cases are affected with this same diarrhea. There 
is marked dryness of all the tissues of the body on post-mortem examination; 
the intestinal tract, how'e\er, is empty of food and Is full of a largo quantity of 
a greenish-yellow watery fluid, wdiich can be detected during the life of the 
animal by its ‘jumbling.’ There is marked inflammation of the fourth stom- 
ach and duodenum. Tlie fact of the whole of the lambs, apart fnvA those ob- 
viously ailing, having received a bad check would seem to indicate that 
there were a large number of them suffering from the d1 sense In a milder and 
not so noticeable form. It is a disease with a high mortality at times and can 
cause great financial loss to the owner.” 
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The cause of the affection has not as yet been determined. 

On the occurrence of Aleurobius farint© tn skin scWpiiigs of horses, 

A. W. N. PiLLEUS {Vet. Rec., S2 {19J9), No. i619, pp. 22, pi. /). — A summary 
of information on A. farinw, with a list of six references to the literature. 

A study of the fecal examination of 1,000 Imported dogs, M> WionoB 
iJour. Amer. Vet. Med. Assoc., 56 {1DJ9), No 2, pp. 189-191). 

Studies on anthelmintics. — V, The administration of oil of cheiiopodium 
in soft, or soluble » elastic, gelatine capsules, as compared with other 
modes of administration, M. 0. Hall and M. \Vt(,ih)I{ ( four. Amer. Vet. Med. 
Assoc., 56 (1919), No. 2, pp. ConUiming tlio pre\ionsly noted 

(K. S. It., 41, jj. 7821, the aulliors find in experiinents with dogs that the soft, 
or soluble elastic, capsules of chem^podiuin open in the stomach and not I' 
the small Intostino. This is sustained by the hlgli fis<‘nncidal efri(*a(*y of tht 
soft capsules of chenopodiuni as well as by tbelr otbcacy agaitist hookworms. 

“The administration of purgatives at tlie same time as th(‘ solt <':ipsult‘s 
hastens the opening of the capsules. Without the purgaliNos, capsules lie 
in the stomach as long as 1 liour and 21 minutes, and njiparentl.v digest in 1 to 2 
hours. With the purgatives, capsules are wludly or partly (lig<‘sted in BO 
minutes. Without purgatives, cheiiopodium from the capsules may i>e de- 
tected in the Intestines in 1 hour and BO minutes. With i)urgatives, cheno}>o- 
diiim may he detected in tlie intestines in BO m1nut(*s.” 

A now nematode in fowls having a termite as an intermediary host 
(Fllaria gallinarum n. sp.), A. Tiifillr {h*pfs. Dir. Vet. eh, Vnion 

Africa, 5-6 (1918), pp. 095-107, JUj. J). — The munahale F goUoun uu\ hi-re de- 
scribed as n(‘w, develops in a termite identilied by Fuller as H otU^u } mes pre- 
toiHensis. Feeding exiiorinienls ari‘ reported in whieli adult luanatod^'S \\('re 
obtained from 9 of 10 birds wdilcU w'cre fed upon jnPsled tenrnli's The 
morphology and biology of the parasite ar(‘ dealt with. 

Common poultry diseases {(J. S. Dept Ayr., D(pL Cire. 20 \i9/[)\, pp. 7, 
figs. 2). — A popular account, prepared for use In boys’ and girls’ poultry club 
work. 

Iiicc, mites, and clcanliiie.ss {V. R. Dept. Agr., Dept (9re. 16 [19 lO'], pp. 8, 
fig. 1). — A popular account, prepared lor use in hoys’ and girls’ poultry club 
work. 

EURAL ENGINEERING. 

« 

Calculation of flow in open channels, I. E. lloric (Miami [0/wj] Conserv, 
Dist.f Tech. Rpts., pt. 4 (1018), pp. 28S, pis. 22, Jig.^. 49 )- — This report contains 
a broad discussion of the methods of calculating flow In op(*n channels, par- 
ticularly large natural channels, describes in d(dail the method.s followed In 
making the numerous determinations of discharge required in tlu' development 
of the Miami Valley flood protection project, and states in full the computed 
results of maximum rates of run-ofC during the 1933 flood. A large number of 
field experiments conductcnl for the purpose of testing and comparing velocity 
formulas are also reported. The following general conclusions are drawn : 

**Of the German formulas which have been developed on the assumption that 
a roughness coeflicient is not ne(*essnry, not one possesses sufficient merit to 
warrant its adoption as a general formula. It is not possible to develop a 
satisfactory formula for velocities in open channels without introducing therein 
a variable term to allow for changes In roughness. No exponential formula 
m far advanced could be recommended for general use. The effect of tem- 
perature sliould not be Introduced into a formula for the flow of water in open 
channels unless its magnitude Is greater than that assumed by Bieh Manning’s 
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formula In Its original form is practically as good as Kn tier’s for channels of 
small or ordinary OcUmenslons, but is Inferior to Kutler^s for large livers. 
Although its algebraic form Is somewhat more simple than Kutter’s equation, 
it does not seem advisable to adopt It for use even In ordinary Instances since 
the latter formula Is now in quite general use and, moreover, is ii[)plicable to 
extreme cases. No definite effect of the s1oxm‘ on the Chezy coefliei(‘nt is shown 
by the experimental data for small open channels. Data available at present 
show a de(Teas'e in C with an increase in S in large rivers with flat slopes. 
The Bazin formula is Infc'rior to Kutter’s for all types of open channels. The 
constaru*y of the factor m Is less than that of the factor in all instances. 
Although the Kiitter formula Is not Ideal, it Is the best eqnatiou available at 
the present time.” 

Theory of the hydraulic jump and backwater curves, S. M. Woodward 
(Miami [Ohio] Conserv. Difit , Tech. Rptft., pt. S (f.9i7), pp. 1-59, 36).— 

Kxixu'iments on hydraulic jump and tlie backwater curve conducted In connec- 
tion with ' *3 design of the flood control works of the Miami coiiservan('y dis- 
trict are reportrvl. 

It was found that (lie hydraulic jump can o^*cur only when (be initial velocity 
is greater and the depth of tlow^ correspondingly smaller than the values for 
CTiixcal flow. The jumi> lakes places across the critical point so that the depth 
sub.se(iuent to the jump is greater tlian the critical value. The (‘hainrc in d(3pth 
is definitely dcdermlixM] by tb(‘ inliial values of deptli and \elocity, and the depth 
suhse(pu'nt to llie jump hs given by the eipiation 

_ D. /2V,»L)i IV. 

D,= -2+y-^ +4 

In this formula Di Is the Initial depth of the stream, Vi the Initial velocity, 
and g the ac(*c(cra(ion due to gr.tvity. 

A hypotlicsis is given regarding (he condition existing witiiin the jump, wdilch 
suflh’Cs to account for the possibility of lbs existence. 

A binivSMiter curve is defined as the curve taken by the surfac(3 of a stream 
of w'ater iu whicli all change's of velocity take place iu accordance with 
BeriiuiiUirs tln-oi'eru This iiichides the effect of ordinary friction wdiere (he 
j*etarding foi-c«' produces a smoiUl 'y distributed and n^gular effect, but excludes 
cases of sudden iinjiact sneii as (‘xist in the Iiydraulle juiui). Neutral deiUh of 
flow in a cliaunel is defiu(‘d as tlK‘ de^dli at \vlu<*h the bottom slo]>c is equal 
to the slope required to overcmuc friction. It is the depth, therefore, at which 
Uu> depth and velocity may remain unchanged. 

All the i>ossible backwaiter curves for a wide rectangular channel are con- 
sider(‘d in detail. Twelve dilTerent cases are distinguished according to the 
relative magnitude of the critical depth, the neutral depth, and tJie actual 
depth. For each case the infernal eonditleiis are completely analyzed, and 
Anally a typical backwater curve for each case is showm plotted accurately to 
scale by the use of Bresse’s tables ami some supplementary calculations. The 
application of backwater curves and the hydraulic jumj) to actual conditions la 
showui by tWT> simple instances illustrating transition backwater curves and the 
necessary existence of the hydraulic jump to connect two backwater curves of 
different types. 

The hydraulic Jump us a meaim of dissipating energy, K, M. Kieoel and 
J, O. Beebe (Miami [Ohio] Conserv. DtM. Tech. Rpts , pt, 3 (1917), 'pp. 6(j>-lli, 
pU. IS, figs. £7).— Fxperlrneiits conducted in connection wuth the design of 
storage discharge works in the Miami conservancy district are reported, the 
purpose of which was to devise a type of outlet structure, the discharge from 
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which would h« Bymmetrical and free from erosive velocities on the sides 
and bottom of tfle channel. The results were obtain^ from small scale 
models. 

It was found that the hydraulic Jump, when properly controlled^ Is a most 
convenient and practicable method of eliminating the energy of flowing water 
for large structures. “Its use Js economical and safe, and, since it is governed 
by a known theoretic law, its position and magnitude are capable of fairly 
definite calculation, t 

“To secure a stable and uniform jump, the water entering it should be In 
the form of a shei^t of uniform thickness and velocity across llio channel. 
This condition can be secured in tlie channel below a conduit by providing 
a smooth and gradual expansion in the sides of the channel, so shaped as to 
insure continuous contact between the spreading wat<w and the sid(*8. Tlie 
sides should be tangent to the conduit walls and sliould not ho c(jncave toward 
the water until the jnni]> is passed. The bottom of the channel should be 
gradually depressed below the outlet, so that at tljo point where the jump is 
desired, there sliall be suflieienl depth of tail water to produce it. Where the 
occurrence of the jump is desired through a wui(‘ range of discharge and taib 
water conditions, the position of the jurn]> can be contmed within narrow 
limits by causing it to occur on a floor sloping dowunvard from the conduit 
effect. . . . Concentration is proventinl h\ the use of one or more sub- 

“When more than one conduit dis(‘hargos into llu' sanu' outlet channel, a 
concentration of flow is produced at the junction of the spreading water from 
the conduits. Inequality in discliargi' from several condinjs T>ro(lue(^s (lie same 
effect. . . , Concentration is prevented by the use of one or more sub- 
merged weirs below the jump, whicli baffle and disliihule the coin (aitralions- 
When the flow is equal in the se\cral conduits, the submm*g(Ml oi baffling weir 
can not be below a certain nnniuuim lieight, d<‘pe]iding upon the dogioe of ir- 
regularity in flow above the jump, but weirs of varying belglit alxwe this mini- 
mum are equally satisfactory. When the flow' from the conduits is di'cidodly 
uiie<iual, ... a lilgh weir becomes necessary, tlie most satIsf,K‘toi\> height ap- 
pearing to be about one-lialf the de]>tb of llie tail waiti'r at maximum discharge. 
The addition of a second w'elr below, of equal or greatiu- crest (de\ation. still 
further checks the tendency tow'ard concentration. 

“When a suflicieiit body of waiter is maintained abo^e the weirs, both in depth 
and length, to insure the formation of a jump, the depth of the channel heJow 
the w^eirs depends only upon the mean velocity wddeh may be allowa'd on the 
material of the channel bed. Koughenlng the floor of th{‘ chanmd above the 
jump inereases the channel friction, diminishes the velocity, leuAes less wmrk 
for the jump to do, and increases its stability. The use of a bailie w'cir in 
the floor tends to cause the water to rise in the air in a sheet, oliminutirig the 
Jump. This must be prevented by maintaining an adequate depth of tail-water 
over the w^elr.” 

Kleetric pumping with results of tests and oi)eratiiig records, IT. W. 
WAONKii {Iowa Vngin, Expt, Sta. Bui 46 (1017), pp, 80. figs. i7).— This bulletin 
is limited to electric pumping as compared with engine pumping, and deals 
with equipment, operation, and economies of electrical pumping plants. It 
rei>orts detailed data from tests and service records of different electrical pump- 
ing plants in the State of Iowa. Some of the more Important conclusions are 
as follows : 

“ Practically all * power pumps ' designed to be driven by belt, gear, chain, 
or direct connection (high .speed), are adaptable to opcTalion by the electric 
motor. . , * The most commonly employed tyi^es of electrically driven surface 
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pumps are the vertical cylinder, single-acting, plunger, triplex pump and the 
horizontal shaft, cftitrlfiigal pump. Double-acting piston pumps and rotary 
pumps are sometimes used. . . . 

**When reliable eleclric current Is available, It is gradually repUieing other 
forms of power for pumping. . . . With reliable current, electric pumping re- 
sults in general satisfaction Ix^cause of the low inv(*stnient In power machinery 
and because of the convenience and low cost of attendance. With undepend- 
able current or unsteady voltage, electric immping causts dissatisfju'tion and 
possibly a return to steam puinping. . . . 

The same points should he consid(u*cd when one is choosing power for 
puni])Ing as when cl)oosing type of pump — first cost, Icngtii of useful life, re- 
liability, and total cost of operation. . . . Power plants are arranged in the 
following order as to first cost: Steam (high), oil, gasoline, electric motor 
(low). Steam pmnps and pumping engines and electric motors arc likely to 
have a lotjger useful life than oil and gasoline engines. . . . 

“A careful study and analysis of the average problem indicates that with 
a reasonable rate for current, pumping by el(H*tricUy la^nlts in a lower total 
of fixed charges and op(‘rating expenses than does pumping by any type of 
engine.” 

The influence of hydraulic works on Dutch agriruiltiire {Dept. Landb.f 
Ntjv. en Iftindel [A'fihcvhi'nds], Versing, en McdcO. Dir. Jjindh., A'o. 1 {J917)f 
pp. XVf-V20H, pi. J) — Tills is a rather extensive report on the drainage proj- 
ects and other proJ‘’Cts for the control of suiTace and soil water in Holland 
with r(>f(‘ren(‘e to tiicir intlnenee on agriculture and agricultural conditions It 
is pojnt<Hl out that, with reference to tlu'ir agricultural use, the soils of many 
of the lowland bx’alitu's are in poor condition owing to lack of jiroixT drain- 
age. Hiis is attributed to (1) poor condition of both largf' and small drainage 
Avays, (2) incnaising run-otT duo to deenMsed cultivation and inereasofi land 
clearing, (2>) high stage of the tldewat<‘r, (4) interfcu'cnci* by watermills, and 
(5) n g(>ncrally tu't'valent imperfect in.sigbt into the need of proper soil drain- 
age. The conditions for each ITovince are diKScussed in detnil. 

Trrigatjon in Sind, T. F. Main (Agr. Jour. India, IS (b9/.S), No. 4, pp. 653- 
65V).—Th\si artlcb' disiaisscs irrigation conditions in Sind, and reports the re- 
sults of an (‘X])criment on the irrigation of 50 acres of wliont with reference to 
methoils afb'cting tlu' economical ll've of irrigation water. The main feature 
of the tr<>atineut was the tillage before (planting. 

Surface Wfitcr supply of A’cw Mexico, 1 SMS-1 01 7, J. A. FllE^(UI (^anta 
Fe, N. Mex,: State Frigin. Dept., 191 ti, pp. 227) — Tliis is a com})ilat ion, from 
all available reliable sources, of monthly discharge nx'ords on all streams in 
New Mexico where they have been computed from 1S8H to Decemiier 81, 1917. 

Surface water supply of New Mexico, 1018, J. A. Fre.ncii (Santa Fe, 
N. Mex.: State PJngin. Dept., 191H, pp. 149 ). — This report presents the results 
of measurements of flow made on streams in eight river basins in New Mexico 
during 1918. 

Dancl clearing by explosives, O. W. BurroWwS {Dept. Agr. N. S Wales. Farm- 
ers* Bui. 124 (1919), pp. SO, figs, 15; also in Agr. Oaz. N. S. Wales, .^0 (1919), 
Nos. $, pp. 155-167 ; 6, pp. 381-S90, pis. figs. 11). — This artide deals with the 
use of explosives for removing stumps and roots and for breaking bowlders. 
Tlie use of gellgi'ilte is recommended for this purpose, as It la eonahh'red to 
he safer for the fanner to handle. It is a somewhat too high veloci ty •exjil^sive, 
however, and gives better results when slowed down mechanically. 

Explosives for subsoilini^, J. G. McDonald (Rhodesia Munitions and Re- 
Mources Com. Rpt. 1916, pp. 10, 11 ), — Data on methods and cost of subsoiling 
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with dynamite In Khodesla are given, it being stated that the total cost per acre 
of material and la*bor will vary from $6.32 for holes spairsd 25 ft. apart later- 
ally and longitudinally, to $30.46 for holes spaced 10 ft apart. 

Poisoning green timber with sodium arsonite, 0. W. Bubeows {Agr. Octz. 
N- S. WaleSf Si9 (J9J8), No. 2, pp. 113, 114 )- — Information on timber removal by 
poisoning with sodium arsonite Is given. A useful strength for quick rfKTd 
effective work in all kinds of Umber Is as follows: Arsenic 1 lb., washing soda 
1 lb. or caustic sodg i lb., water 4 gal., and whiting i lb. The addition of 
this V luting is merely that it may serve as an indicator on trees treated. 
Th<' time to carry out the work of poisoning is when the tree is dormant. The 
tree is frilled and the solution is poured into the frill clear around the tree. 

The arrangement of farm fields, J. I. Falconeb {Apr. Col. Ext. Bui. {Ohio 
State Vniv.}, 15 (1919-20), No. 1, pp. 16, figs. 9 ). — Popular information together 
with diagram‘s of Hold layouts are given. 

The oil engine and its application to Indian agriculture, W. M. Schutte 
(Agr. Jour. India, IS (1918), No. 4* VP- 608-615 ). — Experimental data are briefly 
reported which indicate that for Irrigation pumping in India the power pump- 
ing plant, when an oil engine is the prime mover, can be run much more 
economically than bullock-driven plants. Fiirtber experiments on sugar-cane 
crushing “ have proved conclusively that even the small power plant is a 
gi'eat improvement on the country-made bullock mill.” 

Other advantages of engine power are discussed. 

Kerosene as a fuel for farm tractors, J. A. Secob (Trans. Amer. Soc. Agr. 
Engin., 12 (19 J 8), pp. 171-187 ). — This is a summary of data from several 
sources from \\hich it is concluded that, from the strictly commercial viewpoint, 
the oil tractor has sui'passecl the gasoline and steam tracior.^^ 

«Th(' fact that kero.sene is practically nonvolatile at ntinoj-pbcric tcmp(u*ature 
Is advantageous rather than detrimental to its use as a fu('J for the farm 
tractor. Exporieiu'e with variou.s methods of regulating the six'cd and i)ower 
of farm tractors demonstrates that quantity governing has practical advantages 
over existing methods of regulation. 

“The onl> feasible method of using kerosene in an engine when controlling 
factors of combustion are variable.s is to r(‘adjiist the teuip(u*ature of the 
combustion chamber and the fuel to air ratio of the fuel mixture to suit each 
new' set of conditioms caused by each change in compression. In order for the 
quality, quantity, and combu.stion temperature of the fuel mixtures to bo 
automatically read.1u.sled in coordination under a varying load, these readjust- 
ments must be subject to a common unitary control; therefore, ordinary func- 
tions of the spee<l-coiilrolling governor should be increa«;ed so as to include such 
triple automatic cewu’dinate control. The addition of water to the fuel mixture 
In automatically varying ijuan titles under governor control is tlie must efficient 
means for regulating Internal temperatures at the higher loads.” 

The tractor as an investment, J. B. Davidson (Iowa Agr., 20 {1019), No. 6, 
pp. 213, 214 , 240, fig. 1 ). — The author reviews his tractor experience in general, 
and is of the opinion that the success of a tractor depends largely upon (1) 
work of a nature adapted to its use, (2) sufficient number of dajs’ work a 
year to reduce appreciably the cost of the overhead charges per day, (3) proper 
lubrication at all times, (4) skill on the part of the operator to delect trouble at 
all times, (5) knowledge of how to inspiHjt the tractor, (6) ability to make the 
necessary adjustments, and (7) provision in the way of proper implements. 

Draft tests of farm machinery, E. .T. Stibntman {Trans. Amer. Soo. Agr. 
Engin., 12 {1918) ^ pp. 9-25 ). — Draft tests at Iowa State College of a full disk 
harrow, a spader disk harrow, a cutaway disk harrow, a spike tooth harrow, 
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a ciilti-packer land roller, a corrugated land roller, a grain drill, a com har- 
vester, a potato dig^r, and a manure spreader are reported? 

The disk tests were conducted on oats and com stubble fields, the soil being 
a black, sandy loam, and on alfalfa sod. It was found that the full disk re- 
quired less draft per foot of width than the spader disk when doing the same 
quality of work on an oat stubble field. This was shown more conclusively by 
comparing the tests of the disks when set at the same angle, 13°. The spader 
disk, although w^eighing 8 lbs. less per foot, required (^156 more horsepower 
per foot of width to operate It. This was also shown by comparing the data when 
the gangs were set at their maximum angles. The full disk set at an angle 
of 20"* 30', required 0.476 h. p. per foot of width, wlillo the spader disk set at 
a smaller angle (1^° 30') required 0.664 h p. The draft required per foot of 
width for both disks when set straight (no angle) w^as approximately the same 
for the givc'Ti field conditions, 'i'he draft per foot of width of the double cutaway 
disk on old alfalfa sod, fall plowed, was not much greater than that of the 
rail singl(‘ disk, and the w^ork done by the double disk wais more satisfactory. 

Only one make of spik(» tooth harrow^ was tested, and a comparison w’as made 
betweon single and double harrowing on corn stubble, full plow^ed. 6 to 7 in. 

in black, sandy loam. The maximum average horsejiower w^as 3.083 when 
jiulHng the four sections hitched in pairs with pairs in tandem, with the teeth 
adjusted at their maximum angle of 90°. With the same hitch, hut with the 
angle of teotli s(‘t at 37° the average horsepower w’as 3.2. The av(‘rage maxl- 
nuiin horsepower when pulling one pair of sections with the teeth set at their 
maximum angle of 90° was 2 295, but with the same hitch with the angles of 
teetli changed to 37° the average hor.sepower w’as 1.838. The av(Tage maximum 
liorseiiovver ri'qulred to pull the second pair of harrow^s over the same ground 
covered! by tlie first pair was 1.838. The difference In draft between the first 
and second liarrowdng w'as considerably less w^hen the teeth waa-e set at an angle 
of 87°. In this case the draft for the four sections wuis 8.2 and, the draft for 
tlu) two st'clioixs being 1.685 each, this gives a difference of 0.17 for the second 
I)air of liurrows; wiiereas for the test of the maximum angle of teeth the dlfl’er- 
enc(‘ w'i's 0 958. 'fhe average maximum draft for single liarrowiiig wais 2,295 
h. p. or 0 191 h. p. per foot of width; wl\ereas the draft for the second harrow- 
ing was 1.888 h. p. or 0.111 h. i>. per foot of widtli. Tlie average draft for single 
harrowing wiifui teeth were set at an angle of 37° was 1.685 h. p , or 0 14 h. p. 
per fi>ot of width, while the draft required for the second harrowing w'as 1.515 
b. [)., or 0.125 h. p. per foot of width. 

q’he roller tests were conducted on a level wheat field, recently seeded, in 
blacic, sandy loam soil. The average horsepower required for the culti-packer 
w^as 1 527 at an average speed of 1.818 miles per hour, and for the corrugated 
roller, 1.723 h. p. at an average speed of 2.001 miles per hour. 

Tlie grain drill tests w^ere conducted on a level, well compacted seed bed in 
black, sandy loam soil. The maximum horsepower required was 1.28 when 
drilling 2 bu. per acre, 2^ in. deep, at a speed of 2.253 miles ])er hour. The 
maximum horsepower required wdth the machine in gear but wdth the furrow 
openers out of the ground was 0.515. 

The corn harvester test was conducted in firm, dry soil, free from w^eeds. The 
corn w^as frosted and dry and the stand was poor. The test run in the heaviest 
stand of corn gave the maximum horsepow^er requirement. At this place in the 
field a bundle was collected approximately every 20 ft.; wdiereas, i^ four other 
tests a bundle w^as collected within a range of 29 to 40 ft. The average* of the 
tests was 2,5 h. p,, which is considered a fair average for any field with con- 
161954 °- 20 7 
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ditions such as enumerated. The maximum draft (863 lbs.) was obtained just 
as the bundle was Mcked out, and was more than double average maximum 
draft (400 lbs.). The draft varied from less than 380 lbs. when not cutting to 
above 800 ll)s. when cutting and discharging a bundle. 

The potato digger tests Avere conducted in black, sandy loam soil from which 
the crop had been removed. The maximum power requij-euicuts when in full 
operation varied from 5.01 to C.G8 h. p., and the maximum power requirement 
when in gear but out 9 f the ground and run on firm soil was 1.13 h. p. 

The manure spreader test was run on a comparatively level oat stubble field, 
the surface of which was wet and slightly sticky. The power requirements 
when sprcMui lug wet straw manure were greater than when spreading dry yard 
manure, q’he maximiun horsepower required when unloading dry manure was 
3.7 h. p., and was obtained when unloading at the rate of 11 loads p(‘r acre. 

The following table summarizes the maximum i)ower requii-einents of the dif- 
ferent machines under different conditions: 


Maximum horscpotvcr for machines icstCil. 




Weight 



Maxi- 

Spoal 

i)er 

ijour. 

Kind of iniK-hiiie 

Size. 

Ma- 

ciiino. 

Load. 

Condition.^ of work. 

Kind of field. 

mum 

lioiso- 

power. 



Lhs 

Us. 




^ftUs. 

Full disk harrow . . . 

10 ft 

710 

215 

1^-2" deep, maxi- 
mum angle 

Oatstiibldc. ... 


3 23 


Do 

do 

710 

215 

2-3" deep, maxi- 

(^oru stu])i>le,. 

3 S' 2 

2 87 





raum angle. 




Do 

. do 

710 

170 

4J-6" deep, maxi- 
mum angle. 
3i-4" deep, maxi- 
mum angle 

Corn stubble, fall 
plowed 

Alfalfa sod 

4 32 

1 26 

2. 16 

Do 

do, , .. 

710 

170 

1 W 





Spader disk harrow . 

do 

680 

215 

lJ-2" deep, maxi- 

Oat stubble 

0 72 

3. 49 




mum angle. 




Do 

.. .do. ... 

6S0 

215 

2-3" deep, maxi- 

Corn stubble , . . 

G 75 

3 38 





mnm angle 




Cutaway dis)< har- 

2 .soo , 6'-6" 

540 

16,5 

4i-5" deep, imixi- 

Corn stuli))le, 

2 

1.60 

row. 




mum angle. 

jtlowed 

Alfalfa .sod.... 



Do 1 

. .do 

540 

165 

3-4" deep, maxi- 
mum angle ; 

3 61 j 

1 93 


Grain drill (''inglo 

7- 12 ft 

830 

0 

2 hu. ner acre, 2- i 
2i" deep. 

Potato 

1 23 1 

2 2o 

disk) 





1 1 


Potato digger (ele- 
vator tynol 

Spike tooth harrow. 


1,040 

0 

7-10" deep, no po- 
tatoes 

do 

0 30 

2. 23 

4-6' section.. 

Fall nlow’cd corn 
BtuDble. 

I 

1. 87 

648 


Double harrowing 
^maximum an- 
gle)- 

Single harrowing 
(maximum an- 

3 8(\ 


Do 

2-6' section.. 

548 


.._.do 

2 31 

1 95 








gle). 




Cultl-packer roller . . 

2-7' section.. 

1,040 

146 

Crushing and 

Winter wheat... 

2 70 

2 98 




packing. 




Corrugated roller. , . 
Corn Idnder 

1-8' section 

1,210 

145 

. ..do 

....do 

1.85 

2. 00 


1,420 

165 

do 

f'om field 

3 Ot) 

2. 87 

Manure spreader..,. 

C 

1,080 

1,900 

Maximum rate 18 

Oat stubble 

4. 75 

2 64 



loads per acre, 
manure, wet 
straw'. 






Do 

C 

1,980 

3,340 

H loads per acre, 
yard manure. 

do 

3.81 

2. 32 




Equalizers and Uitclu^s, E. A. White (Trans. Amer. ^nc. Agr. hJngin,, 12 
(1918), pp. figs. fJ).—Tlie author gives mathematical and graphical 

analyses of different eriuallzers and hitches for farm machinery, the purpose 
being io pr^^sent “a method by which equalizers and hitches may bo analyzed, 
thereby affording a means of making fundamental comparisons and when de- 
sired predicting tlie results which may be expected in a given case.'* 
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Rural structures of reinforced concrete, A. Fanti (Oonstruzioni RuraU in 
Cemento Arrnato. ^Uan: Ulrico Tloepli, 1917 ^ 2. ed., pp. figs, 160 ). — 

This is a handbook of information on the design and construction of rural 
structures of reinforced concrete in Italy, including silos, buildings, wine and 
oil factories, roads, bridges, canals, dams, reservoirs, etc. The use of concrete 
blocks is also dealt with, particularly for the construction of houses and other 
farm buildings. General information is included on concrete proportioning and 
mixing and on plain and reinforced concrete design. 

Notf^s on grain ijressures in storage bins, W. J. Laukin, jjt. {IL Dept. 
Agr, Jinl. 789 (1919), pp. 16, pi. 1, fig. i).~— This bulletin gives tabular data 
commonly usetl in design by grain elevator engineers, together with rules for 
the more advantageous use of the tables and graphical charts which arc in- 
tended to further facilitate the designing of grain bins. The discussion is based 
on Janssen's formula, which is as follows: 

L-IV 

In lids formula, V-'-vertical pressure of grain at depth n in pounds per square 
foot, I)~diameu'r of bin or diameter of inscribed circle in feet, ^V— weight of 

grain in pounda per cubic foot, Jc~ y —ratio of lateral to vertical pressure, 
coctiicieiit of filcliiai of grain on bin walls. H— height in ft^et of grain above 
point in question, c— base of Naiierian logarilhms, and L^laleral pressure of 
grain at deptli II in pounds per square foot. 

( )onsid(‘rable practical d('sigu data and information, based on experiments and 
actual casi*s, are given A selected list <d refereru'es on the pressure of stored 
gram is lucluded. 

Capacity of silos and weights of silage, C. H. Kcktj.s, O. K. Reed, and 
J. H. I'huui iha)is(if< Itul. {19/9), pp. 22, figs, i?).— *Tlns hunotin pu‘seuts 
substantially the same data as Bulletin 1G4 of the Missouri Exiioriiuont Station 
(E. S. R., 41, I). (191). 

Silo construction, (I M. Evans {Tex. Agr. Col. Ext. Sere. Bui. B ~ ^/t) (1919), 
pp. 19. figs. id). “ -This IfUlletin (>utlin<\s the (\s.st*ntial and desirable fe.itiires of 
silos with si)eclal reference to Texas conditions. 

A handy lick-trough for sheep, L.^Judd {Agr. Gaz. N. S. Wales, 80 (1919), 
No. S, pp. 551-563, figs. 5). — 1 detailed drawings of two lick-troughs for sheep 
are given. 

Poultry houses {U. M Dept. Agr., Dept. Cire, 19 (1919), jyp. 8, fins. 9 ). — 
Brief poimlar instructions for the planning and construction of poultry houses 
are given. 

Brood coops and appliances {IJ. B. Dept. Agr., Dept. Circ. 18 pp. 8, 

figs. 6). — Various coop.s and appliances are described and Illustrated and in- 
formation given regarding their use. 

Poultry appliances and methods, R. H. Watte {Marghind Sta. But. 230 
(1919), pp. 47-62, figs. 29). — This bulletin describes and illustrate.s several ap- 
Iiliances and methods for simplifying poultry work devidoped at the station. 

A hot- water circulation system of heating brooders, J. IIadlington {Agr. 
Gaz. N. B. Wales, 29 (1918), No. 5, pp. 331-337, figs. 9). — Plans showing the de- 
sign of the brooder house, brooders, and hot-water system in use at ihe Ilawkes- 
bury Agricultural College are given. 

Water on the farm, F. B. Guthrie {Agr. Gaz. N. B. Wales, 28 (1917), Nos. 
11, pp. 761-766; 12, pp. 837-841; 29 (1918), Nos. 2, pp. 77-81 ; 3, pp. 153-157; 4. 
pp. 229-234; 5, pp. 305-310; 6, pp. 381-386; 8, pp. 572-574; also in Dept. Agr, 
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N. 8, Wales, Farmers* But 121 {1918), pp. article deals with farm 

water supplies fon human consumption and household <j)urposes, irrigation, 
watering stock, and use in steam boilers, taking up particularly methods of 
clarification and chemical and bacteriological purification. 

A new process of sewage purification: Oxidation of sew^ago without a 
bacterial bed, E. Eolants {Rev. Ilyg. et Police 8anit., {1919), No. 5, pp. 
459-478 ). — This is a review of the results of works by others on the purification 
of sewage by aeratlop in the presence of activated sludge. 

Activated sludge experiments at Sheflield: Successful results by agita- 
tion, J. Hawobth {Munic. Engin. and 8anit. Rec., 63 {1919), No. J5d3, p. 228, 
fig. 1 ). — Experiments on the purification of sewage by aeration in the presence 
of activated sludge showed that by so regulating the revolutions of the agitat- 
ing paddle ns to obtain thoi’ough intermixing of the activated sludge with the 
sewage and to i)roduce constant change of surface of the liquid, purification 
could be obtained satisfactorily to the extent of at least tliree tilliiigs of tlie 
tank p<'r day without tlie use of the aerator. It is concluded tlnit under such 
conditions tlie necessary air required to maintain biological activity may be ob- 
tained by surface aeration. Tlds was confirmed by sca-vicc* tests. 

Insect life on sew^age filters, W. II. Taukinson {Mnntc. Euoin. and Haiiii. 
Rec., 63 {1919), Nos. 1522, pp. 66, 67; 1523, pp. 82, SS ; 1524, P- 96; 1525, p. 112; 
1526, p. 128; 1527, pp. 144, 145; 1528, p. 160; 1529, p. 176; 1530, p. 192; 1531, p. 
210; 1533, p. 242; 1534, p. 258; 1535, p. ^^7// l.- 'flds S(>ries of articles dcsciibes 
the results of prolonged investigations on the functions of insect life in sewage 
filters. 

It was found tliat such Insects liave an intimate connection with tlie process 
of sewage puritication in that th('y destroy the collojdal luattm* which consti- 
tutes such a common cause of ponding. Sewage lilters upon which the iuso(*t 
Achorutes naticus were Introduced were enabled to ])urify an increased volume 
of sewage per unit area, while I.ahor costs for cleaning the surface or renewing 
the material were reduced to a minimum. 

Fire prevention on the farm and elsewhere (Toronto: Ont({no I in; Prerotn 
tion League, 1919, pp. 32, figs. 19 ). — Tins pamphlet contains several articles on or 
related to the prevention of fires on farms unci in farm buildings. 

KURAL ECONOMICS. 

Cost of producing some Missouri Qirm crops, O. Tl. Johnson and R. M. 
Green {Mtssouri Sia. Bui. 165 {1919), pp. 3-26, figs. 10 ). — This bulletin Is in- 
tended to glv^e a condensed statement of crof) production costs as determined 
up to the present time, following a preliminary report previously noted 
(E. S. R., S3, p. 292). The following table jgummarlzea the data relating to 
average costs of the crops studied: 


Average cost of production for various crops, 1910-1917, inclusive. 


Crop. 

Cost. 

Net 

receipts, 

3’er 10 
hours' 
labor. 

I’er acre. 

For 

bushel. 

Ter ton. 

Com In crib at farm 

115.93 
11 U 
13 31 
10 07 
7.22 

6 71 
39.80 
14,28 
13 

9Q 57 
,42 
i.on 
.82 


12.20 

1.17 

2.33 

4.05 

4.48 

7.59 

4.92 

Oats in bin at fai*ni.- 


Wheat In sack af farm 


Rye at toL'm 


Clover hay, loose and In stack 

$8.11 

6.79 

9 34 

Timothy hav, loose and in slack 


Alfalfa hay, loose and in stack 


Soy beans 

2.30 

Cowpea hav 

9.00 
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An average of the labor records of 52 Missouri farms j:hat kept strict ac- 
count of the labor tised, and for wdiut It was used, shows that only 29.58 per 
cent of the man labor was on crops; 33.GG per cent on stock, and the remainder, 
or 3G7G per cent, on nusc(illaneous work much of which brought no direct 
returns but was necessary to the operation of the farm. 

IVhat cotton must bring, J. S. Wannamakee {Banker-Farmer, 6 {1019), No, 
12, pp. 2-1), pgs. If ). — Evils such as low-paid labor of negro and pour white 
women and children, wretched living conditions, and soli* depletion which have 
resulted fiaun false economic conditions (»f cotton production are presented here 
in an arg\imen1 for the ciyntlnued high prices for cotton. The neec^ssity of 
Increased production in spite of high economic cost Is urged, and some solutions 
of proldems eonnected with handling and marketing cotton are <lcscribed. 

A Government grain monopoly, K. von Eechtoi sheim {Fin licU hageU 
rmlemonopoL Munivh: Max ^tenicbach, 1018, pp. 87). — The author discusses 
the stH»r<‘e and cimracler of Geiinany’s foreign and doini'stic grain supply, war- 
time methods of controlling distribution of it, the organization of a gram trade 
rnoiiojxyiy, and method.M of det(‘rmining a fair price under Government control. 
The arguments presented are that profits from handling the grain supjyly are 
too insigniticjuit to warrant a Gt>vernment grain trade monopoly, and that the 
prhje to the consumer would be increased if the Govi'rnment attempted to in- 
crease its revenue by such a plan. It is held that Government control of mill- 
ing operations would >ielrl greater protits. 

Assurance of the food supply by means of supply contra<‘ts, G. G Zitzen 
{Fuhlinp's Lanclw. Ztg., 00 (1017), No. 5-6, pp. 110~12S). — ’’Jdie author discinsses 
the disadvantages to fariiau's and dwellers in tlie city of ignoraiici' of the de- 
mand and supply of agriciiniral food proilucts, give.s examples of the mutual 
b(‘Uofit dertvi'd from a Jew specialized contract arrangements for w^ar supplies 
of food and other coinmoditle.s, and urg<‘s the nece.sslty of some compia^henslve 
system of snpjily contracts In tin* future adjustment of acreages culiivat(‘d and 
iKH»d.^ of the city population In Germany. 

Idle economic situation in Europe, IT O. Hoomcu {Join . Bd. Apr. [London], 
26 {1010), No. 6, pp. 580-58^). — Ihns.sages from a memui'andum piejiared for 
special purpo.ses, Indicating the author’s analysis of the shortage of raw mate- 
rlal.s and tlu^ world nee<l lor immediate Increased production, are publislied 
here 'Jdie i>olnts are made that attempts to control {irh’es can only rt*sult in 
further curtallmt'jit of tli(» total coimm^lities available for the total numher of 
human beings to be fed, clothed, and housed, and that all attcunpts at interna- 
tiomil control of prices, with a view to benefit the population in Europe at the 
cost of tile producer elsewhere, will produce retrogression in production abroad. 

[The ec<»noiiilc position of the United Kingdom in regai’d to foodstuffs: 
1013-1918], W. A. Eaton {U. S, Dept. Com., Bur. Foreign and Dorn. Com., 
Mise. Ser.y No. 06 {1010), pp. 12-29, 15^-156). — This chapter is an analysis of 
statistics of trade, production and consumption of cereals, moats and dairy 
pnxliicts, sugai’s, fruits and vegetables, and other foodstuffs taken principally 
from the annual (and monthly) statements of trade of the United Kingdom. 

It is shown that the production of grain, legumes, and potatoes Increased in 
this period, but that even the present stimulated rate of production is not suffi- 
cient to make Great Britain self-sufficing or to change her position In the food 
trade of the world. It is also shown that the accompanying decline in the pro- 
duction of foddiT crops will tend to reduce the domestic production of#meat* 
and dairy products. Detailed tables are given in appendixes. 
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Arable v. grass jinder the present conditions of agriculture, D. Kelly 
(Jowr, Farmers* €luh {London]^ 1919^ Nov., pp. 95-111). — In this paper it Is main- 
tained that the arable area In England must be inereasefl or at least not allowed 
to go back to that of the peripd before the war, and that means of giuirantying 
this are a revision of the hours of labor, the use of the tractor, and other labor- 
saving machinery, cheapening of artillclal manures, relief from local taxation, 
and bureaucratic control and interference with agriculture, and the development 
of agricultural education and research. 

The discussion centers chiefly about the difliculties with hours and wages 
for agricultural labor. 

The worker’s share in agriculture, II. Rew (Jour. Bd. Apr. [London], 26 
(1919), No. 6, pp. oS4~591). — An address briefly detining iiroflt sharing and co- 
partnership and urging fairer undcrstundlng iielAveen farmer and laborer. 

Scottish farm labor, J. F. I>t7N('AN (Hcol. Jour. Apr., 2 (1919), \o Jj. pp. 
498-507). — The author descrjl)es the evils of the long contract and tied liouse 
as fa(‘tors in Ibe unrest of Scottish farm wairkers, and urges siiorter hours 
and improved housing conditions. 

How' the Goveriiineiit works with the farmer, T>. F. Hot'ston (Amcr. Rev. 
of Reviews, 60 (1919), Ao. 5, pp. 502--507). — Prices to farmers, land availidile 
for S(dtleinent, growdh of population, and increfise of farm enviUM'ship are the 
general topics discussed here. The organization and activities of th<» XT. S. 
Department of Agriculture relative to the Federal Reserve Act, TK*rs()ual credit 
to farmers, improvement of marketing and distribution, ineiuding the market 
new’s service, highway development, projiosed Federal fet'd ami tertilizer legis- 
lation, and the food production program for R)20, arc briefly described 

List of organizations pertaining to agriculture in New York State (A'. Y. 
Dept. Fann.'i and Morhds, Div. Apr. Bui. 117 (1919), pp. JS0).-‘T\\\^ includes 
lists of State, county, and national organizations, and classified lists. 

The public land system of Texas, 1823-1910, R. McKiruicK (But. Lnii\ 
Mint., No. 905 {/918), pp. 172, ftps. 2 ). — The introduction to this monograph 
briefly compares land s,\ stems of the United States, KSpaiR, and Texas, and land 
laws which were enacted for the purpose of transferring pulilic lands to private 
owners. Part T relates to tlie formation of the public domain of Texas, includ- 
ing accounts of Spannsli and Mexican colonization and the independence and an- 
nexation of Texas. I’art II is devoted to the subject of the legislative' disposllion 
of the imhlic domain of Texas. Chaptors^are Included on land grants to sel tiers, 
land grants to internal improvement companies, public lands as a source of rev- 
enue, laud gi'urits for educational and eleemosynary institutions, and the public 
land question in T(*xas, which last chapter covers general cliaracteristics of 
State legislation relating to pul)lie lauds and social aspects of the problem. 

The conclusions are reached that the State has not made the best possible 
use of this domain, notably as to developing mineral land and timber, the re- 
afforestation of eut-over lands, the protection of the agri(‘ultural population 
against the acquiring and holding of farm land by nonresident owners, and the 
organization and regulation of Industrial and commercial corporations. The 
author maintains that the relationship between landlord and tenant is one of the 
most acute economic problems in Texas politics, and more acute In Texas than In 
any other State in tlie Union. 

Additional detailed information is given In appendixes, and a bibliography re- 
lating <o historical, economic, and legislative aspects of land tenure is included. 

Rules and regulations of the Secretary of Agriculture under the food 
products inspection law of July 24, 1910 {U. 8. Dept. Apr., Off. Sec, Circ, 
lU (1919), pp. It?).— This gives the text of the rules and regulations under the 
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provision enabling the Secretary of Agriculture ** to Investigate and certify to 
shippers and other interested parties the quality and conditions of fruit, vege- 
tables, poultry, butter, hay, and other perishable farm products.” 

The church in rural America, G. A. Betcker (Cinoinivatt : Standard Pub, 
Co., 1919, pp. 193, figs, 2J ^), — The author discusses and illustrates the relation- 
shii)s of the ciiurcli and country life, especially lunctions of ministers and 
deaconesses as rural leaders, debts of city dwellers to country churches, the 
relationship of religion and agriculture, the survey and itf application, and varJ- 
ons ways of organizing rural religious forces. 

Monthly Crop Reporter ({/. S. Dept. Agr., Mo. Crop Rptr., 5 {1919), No. 11, 
pp. 109-120). — Iji this number are Included the usual monthly estimates of 
acreage and production, data as to farm and market i)rices for various agri- 
cultural products, and the United States crop summary for November, 1019, 
together with se\eral brief articles, notes, and tabular data as to special 
crops Among the latter is an estimate of the causes and extent of the yearly 
average damage to corn in tlic Unite<l States, 1909-1018. 

History of prices during the war {War Indus. Bd. [17. )8.], Price Buis., 
1919, Nos. 2, pp. XI II -{-395, figs. 22; 4, pp. 19, figs. 17; 8, pp. 21, figs. 3; 9, pp. 
22, figs. (>; 10. pp. 19, figs. 6; 11, pp. 23, figs. 5; 12, pp 17, figs. 5; 13, pp. 23, figs. 
3; IJf. pp. IS, figs 5; 15, pp 16, figs. Jf; 16. pp. 15, 17, pp 12, figs. 2; 18, pp. 

18, figs. 4; 19, pp. 20, figs. 3; 20, pp. 1,1,, figs. 17; 21, pp. 35, figs. 9; 23, pp. 57, 
figs. 29; 24, PP- 33. figs. 19; 25, pp. 49, figs. 12; 26. pp. figs. 8; SO, pp. 35, figs. 
11 ; 31, pp. 25, /igs. 4* 32, pp. 29, figs. 8 ). — The numbers noted here of the series 
of price bulUdins iiertnin respecti\cly to international price comparisons; 
pric(\s of footls; feed and forage; wheat and wheat products; corn and cora 
proilucts; oats, ri<‘c, buckwheat, and their products; barley, lu^ps, rye, and 
their products; sugar and relattHl products; vegetables ami truck; (Mjil)le vege- 
table oils; fruits, nuts, and wine; spices and condiments; tea, coffee, and 
cocoa; tt>bacco and tobacco produtls; live stock, meals, and lats; poultry and 
dairy products; cotton and cotton products; wool and wool products; silk and 
silk products; hides and skins and their products; rubber and rubber products; 
papt*r; and libers and tiber lu-oducts. 

The aim of these studies is to show war-time price fluctuations of the dif- 
ferent commodities in the light of data relating to production, imports, ex[)orts, 
stocks, Government purchast* and Government control, and other factors espe- 
cially Influencing the markets. , 

Wholesale prices [of agricultural products] in Canada, 1010 and 1917 
{Canada Dept. Labor, Ann. Rpt. Wholesale Brices Canada, 7 {1916), pp. 1-64, 
112-161, 198-288, figs. 22; 8 {1917), pp. 1-37, .^7-77, 87-156, figs. lo).--~These 
pages continue information previously noted (K. S. R., 30, p. 593). 

It is indicated that prices moved steeply ui>\\ard during the first part of 
1917 and less steeidy thereafter. The index luiinber at the end of the year, 
257.1, had more than doubled since 1910, when it was 124.2. 

Agricultural statistics in the Netherlands {Dept. Landb., Ntjv. en IDmdel 
[N etlierlands'l, TersJag. en Meded. Dir. Landb., No. S {1919), pp. ljXXX-lrl09, 
fig. 1 ). — This reix>rt continues information previously noted (M R. S., 40, p. 
894). 

Crops and prices in Tunisia, IT. N. Cookingham {U. B. Dept. Com., Corn. 
Rpts., No. 276 {1019), pp. 1100-1103 ). — Notes published here relate chiefly to 
olives, wine, fruit, vegetables, and cereals. Information is also giten j^elating 
to the scarcity of fish and milk, acreages and prices of the 1920 tobacco crop, 
and a few proposals for exploiting products of forest and field. 
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The signiflcance of type activities in agricultural education, T. H. Baton 
{School and Sac,^ 10 {1919), No. 257, pp. 632-636). — In this discussion of the 
significance of type activities as a means of teaching agriculture, the author 
assumes that “ all education Is specific modification of the individual through 
specific activities ; siiecltic modifications serve to atljustment to a new situation 
only so far as that new situation overlaps in generic elements the situation by 
reaction to which modification was accompllslied . . . the specific situations 
which constitute the subject matter of education for the occux>ation of farming 
are not even objectively identical with tlmse widch the prospective farmer 
must meet.” 

The author states that from the point of view of the educator tbe signiticaiit 
development In a factory system moving toward standardization of processes 
and xu’oducts lies in the stabilization of environmental factors. In the oc'cupa- 
tioii of agriculture, which may he viewed as a complex of sliills and would 
seem to be susceptible to analysis into coordinate units, tbe weatlior, growth 
and maturity, disease and other enemies, to say nothing of market, transporta- 
tion, and labor variations, such as are not wholly controlled even yet in our 
most efficient manufacturing industries, enter to upset order and arrangement 
and to interject wholly new elements. Atteiitioii Is called to minor skill com- 
idexes in the occupation of farming wherein the objective situations arc rela- 
tively stable and comparable to those in mechanical occupations, and to enter- 
prises of farm life wherein the completeness of control of (^nvironna'Tital 
factors apjiroucbes that under a factory system While in a fa<Tory the chit'f 
requirement, from the point of view of a inaiuiger, is to place (^aeb man in a 
fixed niche in which his activities bring tiu' largest returns, the liroblem of 
the farmer is to find for himself and liis I'lnjiloyeos, not the job In wdiich each 
is most proficient, but the job that for each will best repay effort on any given 
day or hour of the day. Hence, the emphasis in the education of the farm 
w’orkei* must be upon adaptiveness rather than adaptation. He concludes that, 
by carefully sifiected typical enterprises of large scojie in plant husbandry, 
animal liusbuiulry, farm engineering, and farm management, it is reasonable 
to hope that much can be accomjfiished in providing experience that will 
function in the pioduotive enten>rises of farm life, If not in perfect adaptation 
at least sufiiciently for a worth while adaptiveness. Kdneation for the job 
seems here to turn back to education for’^the wmrkor, the saving concept in any 
lasting scheme of vocational education. 

General suggestions of tiie State Board of Control for vocational agri- 
cultural education ([Liitle Hock], Ark,: State Bd. Conttol Vorat. Bd., 1919, 
pp. 53). — Tills contains plans for vocational agricultural education and an 
analysis of the Smith-Hughes and the Arkansas Vocational Acts. One-year 
survey courses in soils and field and garden crops, in animal husbandry, 
dairying, and poultry husbandry, in horticulture and farm forestry, and in 
farm management and agricultural engineering; suggesteil lists of laboratory 
and shop equipment and of literature for the vocational agricultural schools ; 
a list of suitable projects for the four years’ work of agricultural departments 
and high schools ; suggestions for shop wwk ; suggested activities to be carried 
out l)y vocational agricultural teachers during the summer; and forms for 
blanks and reports are included. 

Vocational education {Gal, State Bd. Ed. Bui. 23 {1919), pp. .^7). — ^The gen- 
eral regulations of the State Board of Education for the establishment and 
maintenance of Federal and State aided vocational education In Oalifomla 
for 1919-20 are outlined. 
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State Board for Vocational Education: Statement of plans and policies 
{Bui. Ky. Dept. Dd.,* IS {1919), No. S, pp. 55).— This bullofli. contains (1) a 
synopsis of the Smith-Hughes Act; (2) the text of the Kentucky euubliug act; 
and (8) a statement of the revised plans and policies for the s<*ho<)l year begin- 
ning July 1, 1919. The University of Kentucky is designated as the teaciuT- 
trainlng institution for white teachers and the Kentucky Normal and Indus- 
trial luhtitute at Frankfort for colored teachers. Outlines of the 4-year teacher- 
training courses in vocational agriculture and home economics for white and 
colored students, 4-year and 2-year courses in vocational agriculture and 4-year 
eoiirses and xiart-time courses in vocational home economics are appended. A 
plan for itinerant teacher training in agriculture is included. 

I’laiis for vocational education in Minnesota (St. Paul, Mtnn.‘ Dept. Ed., 
1919, pp. iOo ). — Tills is a statiunent of the piuus tor the ndmimsti ation and 
supervision of vocational education in Mimuxsota for 1919-20. 

Of the available teacher-training fund, 35 per cent Is to he devoted to 
agricultur<‘ and 30 per eent to home economics. The Collegii of Agriculture 
of tlie Unisersity of Minnesota is designated for the training of teat'hers of 
agncnituie The length of the course Is 4 years or 144 unit hours, plus 
1 14 hours of practi(*al <‘xperience or contact with farming on a useful and 
pi'oductive basis in addition to the 2 years of praidical experience required 
for admission. Observation wa)rk and teaching experience are acquired in the 
thjJvm’sity H'gb kScIiooI, the 8<*hool of Agriculture, and bigb-scliool depart- 
ments of agiiculture in the various towns of the Slate. A plan for the train- 
ing of agi'iciiltural teachers in service is included. 

4'ho iniiveislty is designated for the tra.ning of teachers of home economics 
suhjpcts. Thc‘ Icmgth of the course i.s 4 ycairs or ISd hours. Two, 3, and 4 
year typc‘ course's in 'vocational agriculture, type courses and suggested 2 and 
4 .M'ar courses in vocational home economics, a 4-Year course for the prejia- 
ratlon of teachers of vocational agriculture with a brief dc‘.scri]>tion of sul>- 
.1ects, a 4-year course (or the training of teachers of vocational home economics, 
a 2\veeks’ intensive training course for vo(*atlonal agricultural instructors, 
given in the summer of 1919, with description of subjects, and proposed sum- 
mer session teacher-training course.s in home eeoiionues are outlined. 

Plans for vocational education, 1019-20 {llclrna, Mont.: Depl. l*ub. 
Insti., 1919, pp Jflf )’ — This contains a statement of the plans for the adimnls- 
trution of ^ocationai education in Moiitjyiu for 1919-20. 

Of the total available teacher-training fund nc)t less than 30 nor more than 
50 iier cent is to he devoted to agriculture, and not less than 30 noi* mor(‘ tlmii 
45 per cent to home economics. The teacher-training cour'-c^ in agriculture 
extends over four years and consists of 141 hours in re(iuh*ed agneulture and 
science, of which not less than 97 hours vlll be in agriculture, and vith a 
total of 222 hours. A 2-year course for graduates of liberal arts colleges, 
consisting of 94 hours in required agriculture and 23 in ediicahon, will also 
be offered. Each student in vocational' agriculture will he required to do 12 
weeks of ohservathm and 2t weeks of jiractice teaching. A i)roposed xdtiii 
for itinerant teacher training in agriculture is irndiided. 

Teacher training in home economics will be given at the IVlontana college 
and the State university. The course will he four years m length, consisting 
of home ec*onomlcs subjects 25 to 30 per cent, related subjects 20 to 25 per 
cent, and education 10 to 15 iier cent. Observation and practic^e tei-iuliing has 
been provided. 

A 4-year teacher-training course in agriculture and a proposed curriculum 
for the prc'paration of teachers of home economics in the college are outlined. 
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Plans for vocational education in Nebraska i8tute Bd, Vvcaf. Ed. Nebr., 
Bui, S [1919], pp, 38 ). — This Is an outline of the plans for the administration 
and supervision of vocational education in Nebraska for 1919-20. 

The training of teachers of agriculture will be carried on in the Teachers’ 
College and the College of Agriculture of tlie University of Nebraska. The 
course extends through 4 years, or 125 college semester hours. At least 40 
hours of technical agriculture will be required of a graduate of a standard old- 
line college. ^ 

During 1919-20 teacher training In home economics will be carried on in the 
University of Nebraska only. A plan for the improvement of home economics 
teacliers In service and for itinerant teaching is included. Provisions have becji 
made lor observation and practice teaching in the Nebraska School of Agri- 
culture and in high scbools offering vocational agriculture and liouK' economics. 
A suggested 4-year course in vocational agrieuKiire, rtniiilring 180 miniiles i>er 
day for vocational agriculture, a type course of .study for all day (0 hours) 
schools or classes in home economics where the vocational half day is devoted 
entirely to home economics subjects, and 4-year courses for teaeheus of agri- 
culture aud home economics are outlined. 

Plans for vocational education under th€^ Smith-Huglies Art in Utah, 
1919-aO (Salt Lake Ciiy, Utah: Dept. Pub. 1919, pp. (I'/) -I’his is a 

statement of the plans of organization, administration, and siiiHUTision of 
vocational education in Utah under the Smith-llughes Act for followed 

by the text ot two acts of the 19]9 State legislature Oia* of th(*se reue('e])is 
the heiietils of the Federal law for the promotion of vocational edu(*ation and 
approju’iates ?100,0(K) to aid in vocational, health, and civic education in the 
State. The other provides for the establishment of part-time schools, and rt?- 
qulres attendance therein up to 144 hours for persons belvNOcn 14 arid 18 ytairs 
of age who are excluded from regular .scliools. Type court's in vocal nuial agri- 
culture and home economies are outlined. 

Vocational education: Plan of the State Board for Vocational Education 
{Bui. State Bd. Ed. iVo.l, 2 {1919), No. 2, Sup. 4^ PP- )^^). "-This is a statement 
of the plan for vocational education in Virginia for 1919-29. 

It is proposed to devote 38^ per cent of the total available teacher-training 
funds for training in agriculture and home economics, respectively. A 4-year 
course for the training of white teachers of agriculture has be( ii established at 
the Virginia Polytechnic Institute. It^wlll consist of GO hours distributed be- 
twecai agriculture 24 hours, science 15 hours, nonvocational subjects J2 hours, 
and educational sui>Jects 15 per cent of the total 4-year course. A 2- year course 
consisting of at least 30 college hours for the training of colored teachers of 
agriculture has been established at the Virginia Normal and Industrial Insti- 
tute at Petersburg. 

Four-year courses for the training of white teachers in home economics are 
given at the Harrisonburg State Normal and Industrial School for Women and 
the College of William and Mary. Api)roximate]y 120 credits are required. A 
2-year teacher-training course In home economics for colorc'd teachers will be 
offered at the Virginia Normal and Industrial Institute, with approximately 
60 credits required. 

Outlines of a course for departments of vocational agriculture from the eighth 
to the eleventh grades, inclusive, of proposed 2-year cours<'S in vocational home 
economics^ 4-year teacher-training courses in vocational agriculture and home 
economics for white students, and 2-year normal courses in vocational agricul- 
ture and home economics for colored students are Included* 
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Methods in supervised practice for vocational aj^ricuitural classes and 
schools under the Smith-Hughes law, K. D. Mai/cby {Ga. Htaie Vucat. 
[Btil.jf 6 {1919], pp. 55). — Tills bulletin, which Is the first of a series on meth- 
ods of instniction In schools of secondary grade, discusses the object of di- 
rected 01 * supervised practice in agriculture, the requirements of the Smith- 
Hughes law and of the State regarding it, its relation to technical instruction, 
and methods of supervision. Methods are suggested in carrying out supervised 
Iiractice work by means of home projects and home practlcuins for day and 
hoarding pupils. A procedure is briefly outlined by which tlu» work of the 
school farm may be conducted as a normal farm and the iirodiictjon increased 
instead of reduced, as Is the usual custom on school farms. The farm may be 
worked as one projod by th€* whole sclntol, or, as Individual or group projects, 
as a part of tlie whole. The group project is jireferred for the average hoard- 
ing school. A suggestive basis for grading project work, problems for the four 
years’ work, types of projects and of practleums or special problems, directions 
for using the project study outline, a project study outline for peanuts, and 
report and record forma are appendtxl. 

Manual and note book tor supervised practice in agriculture, A. W, 

Nolan (Bd. Vocnt, Ed, 111. Bui. 10 {1919) > PP OJf ) — Specific suggestions are 
offered for the use of vocational teachers in directing or supervising the six 
montlis’ farm practice work, in(‘liiding the home project, general farm (q>era- 
tions, farm crafts enqiloyed in the priwling work, farm mechanics’ achieve- 
ments or minor projects, nature observations and studies, recreational activi- 
ties, and community service and tnterests. The hulletin is also intended for the 
pupil as a guide for his practice and a record of his work on the blank forms 
which it contains. 

Courses of study in vocational agriculture, A. W. Nolan {Bd. VocMt. Ed. 
III. BvL tl {1919), pp. 19). — This bulletin contains (1) outlines of two types of 
apju’oved courses in vocational agriculture, viz, the 4-year college entrance 
course, extending through 8 or 9 school months each year, plus the 0 months’ 
required su])crvised [uactice in agriculture, and consisting of a total of 16 
units, 3 or 4 of which are in agiiculture, and the farmers' short course extend- 
ing through 4 years of 5 or 6 months each, plus the 6 months’ required super- 
vised practice in agriculture, and consisting of a total of 16 units, 8 of which 
are In agriculture; (2) curriculum suggestions with reference to organized 
subject matter studies, farm operatiow units and project studies, and short 
course or extension schools for adult farmers extending from 1 to G weeks; (8) 
lesson plans in teaching vo(*ational agriculture; and ( 4 ) some suggested texts 
for the courses in agriculture. 

An iiitrodurtion to agriculture, A. A. Uphaai and Q. A. Si iimidt {New 
York: I). Appleton d Co., 1919, rev. ed., pp. VIlT-{-368, figs. 154). — This is a 
ooinjilete revision and amplification of this text, previously noted (E. S. II., 23, 
p. 294), and is based upon the courses of Instruction In agriculture published 
by the various States. Chapters on home projects and school gardens have 
been added. Questions and problems and references to helpful literature are 
appended to the chapters. 

Exercises in plant life for vocational agricultural schools, J. T. Wheklkr 
{Ga. State Vocat. Bd. [BuL] 6 [1919], pp. 4S). — This bulletin is intended ns a 
guide to teachers In developing class and laboratory exercises in ngrimilture. 
Twenty-four lessons are outlined, consisting of 44 exercises, each "kugpesting 
topics, materials, procedure, and some references. An appendix contains a 
list of equipment and supplies selected on the basis of 10 students, together 



196 


EXPEEIMENT STATIOK EECORD. 


IVoU 42 


with current prices^, a minimum equipment for the first year’s work being esti- 
mated at $150, and a list of reference books for vocational schools. 

Kxercises in soils and fcrtiliaBers for vocational and agricultural schools, 
J. T. Whkeler (0(7. fitate Vorat. Bd. [BuL\ 7 [PJJ9], pp, .Jd).— This is the third 
of Ihe series of bulletins on methods oi instriietion in agriculture for sec- 
ondary schools. It coiitaius lessons 25 to 54 inclusive, consisting of 47 exercises 
in soils and fertilizers. 

Course of study ii\ homo economics for the public schools of Louisiana, 
G. G. llELiuNo {Bat<in Roufie, La.: Dept. Ed., 1019, 4 . cd., pp. 50). — This 

contains the rules governing departnients of home economies in State approved 
high scho(>ls, an outline of the course of for approved departments of 

home economics for the eighth to the eleventh grades irudiisivo, a suggested 
library of home economics, a list of e<iueational exhibits, and n list of equip- 
ment estiinateil to cost for the kitohen and dining room $400 and for the 
sewing room $200. 

Sewdng for girls’ club work, O. Powell (If. S. Dept. Agr., Dept. (Urc. 2 
{1019), pp. 20, figs. 15). — Instructions are given for making imifornis and other 
equipment, including a gardening set, towels and dish cloths, emhltMus, sewdng 
screen, table runners, and luncheon sets, for various (‘lub activities In a 4-year 
program. An outline of a 4-year program of sewing work for canning club 
girls la included. 

Bibliography of home economics, (h A. Lyioud {Depi. Int., Bur. Ed. Bui. 
40 (1919), pp. 102). — Foods and cooking make iiji one of tlie sectlon.s of this ex- 
tended bihliogiuiihy ol Imlltdins, cinnilais, etc. Sind ions are also devoted to 
household activities, s<*H‘nce ndated to home economics, leaching, and similar 
tojiics. 

lieport of (he women’s institutes of the Provime of Ontario, 1018 (7^pt 
Wouw/dff Jn.^is. Ontano, 1018, pi. 1, pp. /)'/, /h/.s*. i2).~-4'hj.s (Hgliteenlh annual 
progress report is devoU'd largely to an account of the ]>rocc(Mlings of the sev- 
enth annual convention of the Ontario Women’s Institutes, which was po,stj>onc'd 
from the fall of 1018 to early February, IhlO. 

According to this nqtort the Institutes have eontlnued to take a deep interest 
in all home problems -food, elotlilng, housing, health, literature, etc.; school 
problems — fairs, heanlificalion of the school iiuside and out, school gardens, sani- 
tation and Avaler supjdy, securing and retaining the services of capable teachers, 
etc. ; and C(/mmunity hulls, tra\e!lug lihr,:iries, imblic libraries, parks, (do. While 
some 7,000 have taken advantage of the short course in home nursing and first 
aid, it is stated that there Is evidence that Ihe call for such instruction will be 
greatly incri^ased now that the war is over. Attention is called to an announce- 
ment that a com])lete health survey of the jniblic school children in the rural 
districts In the Province will be made through the <*oopcratioii of the Depart- 
ment (ff Fducatiou and the Women’s Institutes Branch. 
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Arizona University and Station. — A tract of 20 acres has been purchased 
^adjoining the date orchard and horticultural sul)sln1ioi) at Yuma. This xiur- 
eXhase will onalile the station to materially enlarge its work in the Yuma Valley. 

^lie station has also hegiin the development of a tract of IGO acres on the 
Yiimin Mesa, where citrus fruits will be tested to determine their adaptation to 
the miesa lauds. This tract is located on the portion of the mesa to be first 
develrpP^^^ by the U. S. Reclaination Service and it is the phin to liave water 
on in two or three years, but tlie station is installing its own pump- 

ing plaih^'t expects to begin Irrigating its first plantings In lyiarch. 

Ileccrilv upi>ointijients in the college of agriculture include H H. Gibson as 
professor \ agricultural education, Tl. N. Davis os dairy (‘Xtcnsion specialist, 
and D. V ^ • Albert as assistant In horticulture. N. L. Harris, extension jioiiltry- 
man has^' resign'd to take up siinilar \\»»rk at the Kai sas GulU^gc. 

Connet^ College. — A number of so-called .$J,dO() isailtiy clubs haie been 
organized (’ extension division, whereby Bufiicieut birds are grouped to 

prodio-'-* aggregate net earnings of about .$1,00(1 per year Under this plan three 
Members of the leading club of the State will be, if properly prepar(‘d, admitted 
to the four year course of the college each year, and permitted to take their 
hens witli thetu as n means of helping to meet expimses Th(‘ college anHI fur- 
nish liouslng for these docks at a low rental, supply feed at wholesale rates, 
and market Ihe I'ggs with its owm product. Three students lane recently btHUi 
admit t(Kl under this i»Ian. 

Delaware Station. — Newton 1.. Partridge, researt‘h horticulturist, h<Ms re- 
signed to become extension assistant lU’ob^ssor of pomology in tlio Pm a College 
and has entered upon his duties. 

Cieorgia Coastal Plains vStation.- This station wms authorized by the 11)18 
legislature under an act passtnl August IS, IhlS. This aet provided for an 
agricuUural exiHuiment station and expenmental farm for making seieiitific 
investigations and experiments r(‘sj>octing the principles and a])]>lieations of 
agricultural scieTK*e, and more particularly as these may he nfhsdiHl by soil 
and climatic conditions in the Coastal Plains region. It is entirely distinct 
from both the Georgia College and the Georgia Station, a separate governing 
board being provided consisting of the governor, the State C(*mmis.sioiier of 
agriculture, and seven members appointed by the governor from the Coastal 
Plains section of the State. 

The station has recently been established at Tifton, where the towm has 
given a tract of 2()i acres of land and $25,000 in cash for buildings, land clear- 
ing, and maintenance of the experimental wmrk. The 1010 legislature also 
appropriated $25,0(X) for iiiaintermnce. S. H. Starr, adjunct profes.sor of 
farm management of the Georgia College, has been appointed director of the 
new station. ^ , 

Nebraska University and Station. — Under a law passed by the 1919 legis- 
lature, tests of all types of liquid fuel tractor engines sold in (ho State are 
required to be made by a board of three engineers designated by the university. 
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These tests are to consist of engine runs, official rating of horsepower for con- 
ditions held, and cdnsumption of fuel per hour and per acrC^ of farm operations, 
and the results are to be open for public Inspection by posting at the agricultural 
engineering department and elsewhere. A system of permits is provided, these 
to be revoked for misrepresentation or for failure to maintain adequate service 
stations. The administration of the law is vested in the State Railway 
Oommlssion. 

L. W. Chase. K, E? Brackett, and O. W. Sjogren of the department of agricul- 
tural engineering have been designated as the hoard of tractor test engineers. 
C. K. Shedd, professor of agricultural engineering, has been ai)poinled manager 
of the tractor tests. 

Pennsylvania College and Station. — The resignations are noted of John^. 
Bechtel, assi.stant ijrofcssor of vegeluble gardening and assistant horticuUur^t ; 
E. A. Siegler, Instructor In plant pathology; and D. H. Stewart, assista[ in 
agricultural oxt(‘nslon, efCe(!tlve January 1, February 16, and January 1 j-e- 
8pe<‘tively. Recent apiwintinents include Willis B. Combs, nssistant pr^^^sor 
of dairy husbandry at the University of Missouri, as assistant professor c (^alry 
manufactures; J. B. R. Dickey, extension specialist in agronomy and^op^ at 
Rutgers Ckdlcge, as assistant professor of agronomy extension; John Rnaswell 
as assistant professor of farm me<*hanics extension; and J. L. Ilors^H in- 
structor in economic entomology. 

Washington College and Station. — Contracts have i>cen let for comple 
tion of the third floor of Wilson Hall, the new agricultural ImiUlinf tlK* 
work is under w ay. The departments of soils and jilant pathology are’j^y occupy 
the new'’ quarters wdien completed. 

A. M. Doernor, instructor in iandscaiie gardening in the Kansas College, ljcj 
lieen appointed assistant professor of landscape gardening and floriculture, be- 
ginning fVhruary 1, vice D. R. Hull, resigned to enter commercial work. 

Agricultural Training for Ex-service Men in Canada. — A recimt report of 
operations in Canada in aiding returning soldiers and sailors m land settieiiumt 
stales that training centers for pro.spective settlers have lieen establishe<l at 
Kentville, N. S., Fredi'rielon, N. B., Lennoxville, Qiie., and Matsqui, B. C. Addi- 
tional centers are to be located at Elkhorn, Man., and P^sty, Alta. Already olti 
men have completed their training, and 703 others are now at trahiing centers 
or gaining experience with successful farmers. About Jj>4r),()00 has been expended 
in allowances for subsistence of soldiers and thedr dependents during the train- 
ing period. 

Agricultural Research in the W^ost Indies. — An agrlculUiral experiment 
station at Ilaina, 8anto Domingo, was officially opened on September 20, 1919. 
Recently Melitou Gomez gave to the Department of Agriculture a tract of land 
near Puerta Plata for use as a station. 

Steps are being taken preliminary to the e.stablishment of a college of agri- 
culture on land adjoining the experiment station in the city of Santo Domingo. 
Tlie buildings to be erected will accommodate from 36 to 40 students, one student 
being sent from each Province annually. The Government will defray the ex- 
peuse.s of the 3-year course, including instruction, general equipment, books, etc., 
the student paying only for board and laundry. 

A cooperative cacao society has lately l)een formed in San Pedro do Macoris, 
and is planning to establish an experiment station nearby where new systems 
of cultivs'Hon, drainage, and farming will be tried. A stock breeding .station 
may also be established by the society to Improve the live stock in the Province. 

Under a law^ of August 19, 1919, higher primary instruction in Haiti will extend 
over a period varying from 2 to 4 years, and will include instruction in practical 
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agriculture. The Government has established an experimental farm at Thor, a 
commune of Port-at Prince. A number of resident students are already at- 
tending the agricultural course given at the farm, and the Government is seeking 
additional students. 

The Cuban Department of Agriculture has accepted the gift of several tracts 
of land from the townships of Ciego de Avila and lia^amo in the Provinces 
of Camagiiey and Orlentc, for the purpose of establishing breeding stations for 
horsc's, mules, cattle, and hogs. 

Agricultural Education and Research in Latin America, — The Depart- 
na'ut of Agriculture of Argentina has berm offering about 15 courses in rural 
domestic science for women In the principal rural centers of the Provinces of 
Vbionos Aires, Santfi Fe, Entre Rios, Cordoba, La Rioja, Tucuman, Catamarca, 
,S^i ntiago del Estero, and Salta. The instruction has been given by graduates of 
the Rural Domestic Science School of Tandil, and has dealt principally wnth 
(iair/ving, butter and cheese making, aviculture, apiculture, raising hogs, arborl- 
cultin”o, horticulture, and the conservation of fruits and vegetables. The courses 
have hv attended by more than 500 farmers’ daughters. Steps are being taken 
in Tl'uci?’'maii and other x>laces towurd establishing the schools on a permanent 
basis, ^A'he government has offered .six scholarships to Nicaraguan students, 
two being* ibe school of agriculture at Tucuman and four for the school of 
agncultun*^ ut Mendoza; also two scholarships for Bolivian students lu each of 
its 10 agri; 'Ultural schools. 

An extn^i session of tlie Boli\ian National Congress wus called to consider, 
among ot^'^er ciuesiioiis, the? establishment of a bureau of agriculture and stock 
raising, j national agr(UH)inic and veterinary institute in Trinidad, and a school 
of no griculturc and stock raising at Cordillera. Looms' and equipment for wea\ing 
wool hav(‘ l)c‘en added to the experiment station eslablislied some time ago 
at Ui'ha-llcha with tlu‘ object of raising alpacas, noted lu the Andean table- 
lands of South Aiiiericu for the tine quality of the long silk wuol wdiich they 
produce. The factory is nenv turning out a fine grade of pure w^ooleu fabrics, 
which are said to be in great demand in the Republic. 

The President of Brazil has authorized the establisliment of an agricultural 
station at f’axamhu in the southern part of the State of Minas (ierae.s. This 
station has made a specialty of gardening and fruit culture, and will train 
abandoned children as farm hands and garden workers. TTnder an executive 
decree of September (5, 1918, approximately was made available for the 

maintenance during the present year ol 9G schools of agriculture in the agri- 
cultural colonies of the Slate of Parana. 

Agricultural development in Ecuador has been greatly stimulated since the 
Bureau of Agriciiltund Encouragement (Direccion de Fomeiito Agricola) w^as 
established by legislative decree. At the pre.sent time, in accordant* with a 
law of October 29, 1918, there are 54 agricultural development boai-ds ni opera- 
tion in the capitals of the province.s ami cantons. These boards have large 
powers concerning rules and regulations, taxes, loans, etc., within their 
respective jurisdictions. 

The President of Guatemala has authorized the Board of Agriculture of the 
Department of Iliiehuetenango to collect annually 10 per cent of the product 
of the ooinmuual crops of that district in order to secure sufficient funds for a 
nevr agricultural exiwiment station on public land at the capital (Hueliue- 
tenango) of tlds department. This station will be used primarily for the pur- 
pose of cultivating hejup-produclng fibers and preparing selected seed. 

At the request of the stockmen’s society, the Paraguayan Congress has ceded 
to It, for the terra of 10 years, 10 hectares of land of the botanical garden to 
be used as an experiment station for live stock improvement. 
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In Peru a practical school of agriculture has been (established in Santa 
Maria, In the district of Campina de Huacho. Practlcaf instruction in agri- 
cultural subjects will be given to residents of that section. , 

0. A. Davila, chief of the agricultural station at Caracas, Venezuela, has 
begun the installation of an experimental station at Mara^ay, capital of the 
State of Aragiia. 

A meterological station at Temuco, Chile, was officially opened early in 
September, 1919. 

Industrial and Agricultural Institute in Angola, West Africa. — The West 
Central Afrlc^a Mission Conference of the Methodist Episcopal Church nas 
recently purchased a farm of 7,000 acres at Quessua, six miles from Malanjo, 
the capital of Lonnda district, Angola, for developinont as an agricullurjil, 
institute. This farm Is located in the midst of a rich agricultural region ind 
Includes grazing, irrigable and dry farming lands, ns well as wooded sbi)es 
and rock and clay for building materials. About 700 acres have been inder 
cultivation, and a large part of the tract is covered with scatti'red scruD 
growth which can be easily cleared. The elevation Is about 3,8(K) ft. giving 
a healthful and invigorating climate. The rainfall is from 40 to 60 In., the 
rainy season extending from about September 15 to May 15. 

In developing the Institute It Is planned to establish first a smal' boarding 
school, gradually enlarging the enterprise to include such activities as farm 
d:emoustrations, agricultural clubs, fairs, and JiKlging contests, expefiments in 
crop introduction and improvement, short courses to train native preachers 
and others for extension work, <'tc. 

H. A. Longworth, a graduate of the Town College, has been appoinod agri- 
cultural missionary In charge of the undertaking. 

New Journals , — Genetics Is being published semimonthly as a Dutch journal 
of evolution and lieredity, with Dr. J, P. Lotsy of Ilaarleom as editor. It vlll 
consist of original articles in Ihitch (foreign authors may offer resunff'S in 
their native languages), critical reviews, compilations, abstracts, and lists of 
books and articl(\s relating to evolution and heredity. The first livt' nund>erH 
Include literature from Dutch, Scandinavian, United States, French, English, 
and Cerman sources. 

Journal dc la Nationale de Agricultevrs de Belgique, is being issued 

weekly as the organ of this society. The Initial number contains an explana- 
tion of the purpose of the Journal, the constitution of the new society and 
sev(»ral artic'les, including plans for rebuilding farm houses and stables. It is 
hoped to deal especially with reconstruction problems. 

The Commonwealth Institute of Sciemee and Industry of Australia has 
established i^eience and Industry as its monthly organ. The initial number 
contains articles on Applied Science: What it Connotes, by Sir Girard aluntz ; 
The Prickly Pear Pest, by J. B. Cleland; Technical Education, by G, D. Del- 
prat; Obligations of Science to the Pastoral Industry, J^eedom for Research, 
by E. J. Russell ; Applications of Veterinary Research, with an Example, by 
H. A. Woodruff; Chemists and Industry: Rome Points for Consideration, by 
A. O. D. Rivett; Artesian Water Problems, by H. C. Richards; Leaks in Fruit 
Containers, by K. Greig-Rmith; Tick Resistant Cattle: Mr. Munro Hull’s 
Claims, by T. H. Johnson and Miss M. J. Bancroft; and Sheep Fly Investi- 
gations. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AGRICULTURAL CHEMISTRY— AGROTECHNY. 

Problems and methods in agricultural research, H. J. Wheeler {Jour. 
Indus, and Engin. (hem., 11 {1919), No. 11, pp. 1056-1060). — In this address, 
delivered at the iiKHding oC the Ainerieun Chemical Seeiety In Philadelphia 
Sepiemhor 8, 1919, tlie author reviews the early work In agricultural chemistry 
in this country and suggests and comments upon certain prcv^eni-day problems 
In agricultural research winch depend for their solution upon chemical investi- 
gations. 

The exnminntion of the college trained chemist for Governmcjit service, 
W. J. Cotton {Jour. Indus, and Engin. Chem., 11 {1919), No. 12, pp. llJf2- 
IIW . — This i>aper consists of a discussion of the education rating giv(‘n on the 
chemistry examinations of the TJ. S. Civil Service Coinmisslon, togetlua* with 
a criticism of college cTumiistry courses ns based upon a study of the catalogues 
of 488 institutions of college grade. 

The hydrolysis of sti^olohin, the globulin of the Oldiiese veh^et beau, 
Stlzolobium niveiini, I). Jones and C. O. Johns {Jour. Biol Chem., 40 
{1919), No. 2, pp. JiS5-PiS).—Tho percentage composition of stizolobln, the 
globulin of Uie Chinese velvet bean is(dated by Johns ami EJnks (K. S. R., 
89, p. 202), as determined by hydrolysis and estcrificathm of the resulting 
amino acld.s Is reported as follows: Glyciri l.GO per cent, ahinin 2.41, valin 2.88, 
loucin 0.02, proliu 4, phcnylalaniii 8.1, %spartie acid 5 7, glutaininlc acid 14.59, 
hydroiyglutaminic acid 2.81, serin 0.G7, tyrosin 0 24, c.\stin 113, arginln 7.14, 
histldln 2.27, lysln 8 51, tryptophan present, and ammonia 1.55 per cent. 

A method for the determination of prolin without involving the esterifica- 
tion of the amino acids is de.scrlbcd. This consi.sts essentially In removing the 
bases and mineral acids from the hydrolysis produrts of the protein, extracting 
the prolin from tlie dry n'sidue by boiling absolute alcohol, and determining 
the nonamino nitrogen in the solution. The results obtained by this method 
agreed closely with each other and with the percentage obtained by the ester 
method. 

Some of the residues obtained from the direct determination of prolin were 
examined for aspartic, glutaminic, and bydroxyglutaminic acids by tlie method 
oi Dakin previously noted (E. S. R., 40, p. 611). The yield of aspartic acid 
was 9.23 per cent as compared with 5.7 obtained by the ester method, w’hlch 
is thought to indicate that the percentages of aspartic acid obtained li^prtjivious^ 
hydrolyses of proteins are probably too low. Hydroxy glutaminic acid was ob- 
tained to the extent of 2.81 per cent. 
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The authors are of the opinion that “ the method outlined by Dakin will 
doiibtlef=?s prove of *ii 2 rreat value In tin* further development of methods for the 
direct separation and determination of the products of hydrolysis of proteins/' 

The isoelectric points of the proteins in certain vegetable Jnices, E. J. 
Cohn, J. Gkoss, and O. O. Johnson {Jovr. Qen. PhyHol., 2 {1919) y No. pp. 
145-160, figs. S ). — With a view to obtaining more light on possible changes in 
the proteins of vegetables during dehydration, the authors have made a study 
of the Isoelectric pohit of the proteins of potato, carrot, and tomato juices. 
The isoelectric point, or the Il-ion concentration at which the proteins exist 
most nearly unconibliu'd, was determined by the method of cataplioresis. The 
Juice of the vegotahh' was placed in a U-tube between electrodes ('harged with 
a potential difference and the direction of the protein migration followed by 
determining the nitrogen in the arms of the U-tube and by heating the liquid 
from the arms and noting the appearance of coagulated protein. The apparatus 
employed in the delerinination is described and illustrated* 

Tlie Il-ion coru'entration of the filtered juice of the potato was found to be 
in the neighborhood of 10“^]N, tiie juice containing from I to 2 per cent of 
tuberin, which migrated during cataplioresis to the anode. The addition of 
acid liberated tuberin at its isoelectric imint at an H-ion com (‘ul rat ion slightly 
lower than K'r^N. A slight precipitate, the nature of which was undetermined, 
was formed when the ixitato juice was made slightly alkaline. The properti(*s 
of carrot juice were very similar, except that the alkaline pnsdpitate was 
nearly twice as great as the acid precipitate. The isoelectric ijoint of the pro- 
tein was the saiii'e as that of tuberin. The protein ot I lie tomato was not pres- 
ent to any extent in tomato Juice, owing to the higli concentration ot orgiinic 
acids resulting In an Il-ion concentration of nearly 10“^N, which is the isoelec- 
tric point of llie protein. On neutralizing the acidity of the tomato, the pTotein 
dissolved and migrated to the anode. 

The carbohydrates of fresh and dehydrated vegetables, K, G. Fat.k {lour. 
Indus, and IJngm. Chem., 11 (1919), No. 12, p 11SS)~~\ study of the* carbo- 
hydrate content and distribution in fresh, air-dehydrated, and vacuum-dehy- 
drated carrots, potatoes, cabbages, and white turnips is reported. This indi- 
cates that the proci'ss of dehydration brings about no change in the carbohy- 
drate distribution such as a hri'akdown of the more complex to the simpler 
constituents. 

Egyptian lettuce oil, E. Guiffitiis-Jonks {Dept. Pub. Health Egypt, Rpts. 
and Notes Pub. Health Labs., No. 1 {lbl7), pp, 45-51 ). — Analyses are given of 
several samples of Egj^ptian lettuce oil obtained by expression from the seeds 
of Lactuea scariola old f era, a variety of the prickly lettuce. It is said that con- 
siderable quantities of this oil are consumed annually In Egypt, and the possi- 
bility is 8ugg<^sted of its being sent to other countries, either as an adulterant 
of other oils or as a constituent of vegetable margarins. 

The oil when filtered and dried is of a clear golden color, a characteristic 
and rather pleasant taste, and a slight odor. Of the six .samples examined 
there was very little variation In the constants obtained with the exception of 
the acidity, which was low in the oil obtained from freshly gathered seeds and’ 
high in the other samples. The constants of a sample of oil expressed from 
seeds purchased In the native bazaar are as follows: Oil content of seeds 
(petroleum ether extract) 36.3 per cent, refractive index at 40° 0. 1.469, spe- 
cific gravity at 15.5° 0. 0.9334, lodln number (Hiibl) 122, saponification number 
190.6; acidity number 8.5, Reichert Meissl number 0.3, Polenske number 0.2, 
acetyl number 26.5, unsaponlflable matter 0.5, and Maumen6 number 02.5. 

The proteolytic activity of pancreatic amylase preparations, H. G. Shke- 
MAN and D. E. Neun {Jour. Anier, Chem. Soc., 41 {1910), No. 11, pp. 1655- 
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This paper reports the results of a further study of the relationship 
between the amyloJi^tlc and proteolytic activities of puriflet> pancreatic amylase 
preparations, which has been previously pointed out l)y the authors (E. S. R., 
S9, p. 609). The usual methods of purifying the enzym were employed, with the 
exception that for the usual final precipitation with 1:1 alcohol-other a 2:1 
mixture of alcohol and other was used, the product thus obtained being called 
precipllate A, lifter which a second precipitate B was obtained by adding more 
ether. Precipitate A was separated by centrifugal forcei the centrifuge beiug 
cooled with liquid air, and precipitate B, by filtration after the addition to the 
solution decanted from the precipitate A of an amount of other (‘qual to half 
its volume. 

The amylolytio activity of precipitate A was lower, and the proteolytic 
activity higher, than the corresponding acthities of B. Of the total enzymic ac- 
tivity of tin* paruToatlc powder omployf^l, a larger i>roportion of the proteolytic 
than of the amylolytio power was recov(u*od. This loss of amylolytio activity 
is attrlhiiled partly to the extra manipulation, amylolytic activity having a 
tcudoucy to deteriorate more rapidly than proteolytic. 

The facts observed “ suggest the possibility that the amylolytic and proteolytic 
acti\iti{\s may in this case b<‘ the characteristic properties of Interrelated sub- 
stances f)r may coneoi\ahly he two projun-tles of the same substance, analogous 
to the fin<ling of AVoIls and Osborne (E. S II., 80, p. G80) that a single isolated 
jiroteln t horde! n or gliadin) may contain inoie than one antigenic radical. 

The olKunical identification of thyroxin, IT, E. C. Kendall and A. E. 
OsTERUFRo {Jour. Biol. Vhem., JfO {1919) ^ 'No. 2, pp. 265~S84y ffjs. SO ). — This 
paper reports a detailed study of the constitution of thyroxin, the isolation of 
wliicli from the thj roid gland was reported in the first paper of the series 
(E. S. II., 41, p. 409). The most Important physical and cheinh‘al properties of 
the substance are discussed, and illustrations are given of the many crystalline 
forms it assumes under different conditions and of some of the salts formed 
ulth metals and with acids. The structural formula of thjroxin has been estab- 
lislied as 4, 5, 6, triliydro, — 4, 5, 6, triiodo, — 2 oxy, -* beta Indolpropionic acid. 

Iiifiiicnce of aspartic acid and asparagin upon the enzymic liydrolysls 
of starch, IT. C. Sjjhiman and F. Walker {Jour. Aiticf. Chrm. Boc , Ifl {1919)^ 
No. li, pp 1H()G~1S7S) —The contlicting re.sults oMalne<l by various workers as 
to tlie efftvt of amino acids upon amylase activity are revicued biietly, and the 
first of a series of experiments are reporte<l which are planned to include a 
systematic study of the Influence of Various amino acids upon the action of 
several amylases In purified as well as in their natural or commercial forms. 
The results obtained are suramarizetl as follows: 

“The action of saliva, pancreatin, and purified pancreatic amjlase on alkali- 
washed potato, wheat, maize, and rice starches, and on Llntner ‘soluble* 
starch was accelerati d by the addition of small amounts of boiled, neutralized 
water-extract of potato, wddle the action of the vegelahle amylases tested was 
not influenced by the addition of the potato extract. The addition of neu- 
tralized aspartic acid or asparagln accelerated the action of saliva, pancreatin, 
and purified pancreatic and malt amylases. Clear evidence of activation was 
not obtained in the case of malt extract or the preparations made from Asper^ 
ffillus oryzw. The addition of both sodium aspartate and asparagin to tj^e 
same digestion mixture produces practically the same activation as does one of 
these substances alone. Thus the activating effects of these substances are in- 
terchangeable rather than additive.*’ ^ 

In conclusion the question Is raised as to the specificity of this activation, 
and It is pointed out that It is not due to change In H-ion concentration nor 
merely to a more favorable concentration of electrolyte. 
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Oontribntion to the biochemistiy of the soy bean enssym (nrease) , D. H. 

WEsran (Chetn. We€kbl.^ 16 (1919), No, ^7, pp, on the effect 

of various factors on the determination of urea by the extract of soy beana 
are reported and summarized as follows: 

The st^en^dih of the enzym, unless very dilute, has no effect upon tho reaction. 
In all cases the amount of ammouluni carbonate formed is proportional to the 
amount of urea, thus indicating tliat the reaction products have no harmful 
effect upon tho enzym. The urea solution should be freshly prepared, but 
the urease solution does not alter on standing. Urease can be as readll;y 
extracted by a 50 per cent glycerin solution as by water. An extract of jack 
beans acts in most respects like soy bean extract. 

The combination of eir/ym and substrate.— I, A method for the quanti- 
tative determination of pepsin. — 11, The effect of the hydrogen-ion concen- 
tration, J. H. Nokthrop (Jour. Oen. Physiol., 2 (WJ9), No. 2, pp. 113-122, figs, 
3). — A quantitative method for the determination of pep.sin Is described which 
depends upon the change in conductivity during the digestion of egg aU)umla 
by pepsin, th(' time necessary to cause any given change homg inversely pro- 
portional to the amount of pepsin present. Ily the use of this method tho 
author has detormiued the amount of pepsin remo\ed from solution by dif- 
ferent substances, the elToct of size of particles of egg alhiiniin coagulated, 
dried, and ground, and the effect of the TT-ion concentration. 

The amount of pepsin removed from solution by a gi\(‘n weight of s\ihstrnte 
was found to be independent of the size of the particles of the substrate. The 
optimum zone of Ildon concentration lor the combination of enzym and su)>- 
strate was found to correspond to the optimum for digestion. It is siigge'^ted 
that the quantity of ionized protein present determines the amount of popsm 
which combines with the protein, and lietiee determines the rat(^ of digt^^tlon. 

' The sensitiveness of living yeast to hydrogen- and hydroxy 1-ioii con- 
centration, n. VON Euler and F. Emblro (Ztschr. Biol., 69 (1919), No. H-9, pp. 
Si9-3Glf, figs. 5). — A study of bottom yeast is reported, whi('h in(li(‘ates that the 
sensitiveness to acid and alkali of the process of inversion by the living >east 
cell is similar to that of the isolated enzym, thus suggesting (hat the enzym 
exists in the free state in the cell. Ily altering the U-ion concentration of the 
yeast (pH 3,rr-3S and GG'-7.2), the inverting action was little afle(‘ted, but 
appreciable <*hanges in the rate of growth and in the composition of the >east 
cells were noted. 

Strengthening of catalase action in -/east cells, H. von Euler and II. Bux 
(Hoppo-I^oyler's Ztschr. Physiol. Chem., 105 (1919), No. 3-lf, pp. 83-114, flffs. 
2). — Essentially noted from another source* (E. S. II., 41, p. 400). 

Yea.st growth and alcoholic fermentation by living yeast, A. Slaior 
(Jour. ^oc. Chem. Indus., 38 (1919), No. 20, pp. 39JH, S92R, fig. /).— The author 
discusses, with references to the literature on the subject, the main factors 
which determine the rate of growth of yeast and tho rate of fermentation at 
rlifferent stages of the I’oaction. 

Some experiments conducted with pure cultures of bread yeast, W. F. 
Henderson (Trans. Amer. Micros. 8oc., 38 (1919), No, 3, pp. 221-228, pla. 2 ). — 
Studies of the growth of commercial “ Yeast Foam under varying conditions 
are reported, from whicli the conclusions are drawn that glucose and levulose 
cause yeast to grow njiich more rapidly with a more rapid production of 
carbon dioxid than any of the other common sugars, that yeast grows better 
ui:^l'r‘ael1fil)lc than anaerobic conditions, and that a solid medium may alter 
the morphological characters of the individual yeast cells by a tendency to 
localize the food supply. 
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Para cymene, II, m, H. A. Lobs and K. C. Toxjno (Jour. Indus, and Bngin. 
Chem., 11 (1019), l!os. 5, pp. 455, 456; 12, pp. JfIS0-/I3S).-^The first of these 
papers deals with the utilization of cymene for the preparation of photographic 
developers, hy H. A. Lubs ; the second wdth the preparation of 2'Chloro-5, 
6-dlnitrocyniene, by H. A. Liit>s and K. O. Young. 

Fhthalic anhydrid, II, III, K. P. Monroe {Jour. Indus, and Enyin. Chem,, 
11 {1919), No. 12, pp, 1116-1120, figs, 4), — The first of these papers deal^^ with 
the melting point of inire phthalic anhyclrkl and the systc^m phthalic anhydrid- 
phthallc acid; the second with the system naplithalin-phthallc aidiydrld. 

The chemistry of Burgundy mixtures, Tl. h. ISIond and C. Hkokhlein 
(Jour. Chem. Eoe. [London^, 115 (1919), No. 682, pp. 908-922, pi. 1, figs, 2; 
ahs. m Nature \ London^, 104 (1919), No. 2604. P- 82). — This paper consists of the 
results of an investigation of the chemical reaction taking place when sodium 
carbonate and copper sulphate are mi:ji(^ in solution, as in Burgundy mixtures. 
The authors conclude that “ the chemistry of Burgundy mixture is of a much 
^more complex nature than previously suspected.” 

Chemicals received by the Bureau of Cliemistry during the war, H, E. 
Bnc (dour. Indus, and Fnatn. Chon., 11 (1919), No. 12, pp. 1140, 1141)- — The 
author reports that during the last four yc^ars about l.BOO shipments of chem- 
icals from a large number of dealers and manufacturers were t(‘sted at the 
Bureau of Claueistry, U. S Department of Agriculture. The general results 
of the tests are summarized ns follows: 

“The standard acids, ammonia, alkali suits and alkfili, and mo.st of the or- 
ganic solvents are generally satisfactory. The soluble salts, other than alkali 
salts, are gcaierally acceptable, hut are seldom of a high degree of purity^. 
Certain organic solvents and solids are either unobtainable or unsatisfactory. 
The ins<»lul)Ie products are generally unfit for use in unalvtical work” 

A nitrogen gauierntor for laboratory use, W. T^. TkMxiEU (Jour. Indus, and 
Engin. Cheyn., U (1919), No. It, pp. 1052, 1055, fig. 1), — A simple apparatus is 
de,scribed by means of ubicii nitrogen can be generated by the use of copper 
and an ammoniaeal solution of ammonium ehloiid. 

A simple method for the detoriiiination of nitrogen in nitrates and 
nitrites, T. Arnd (Ztsvhr. Angetv. Chem., 30 (1917), No. 53, 1. Aufsat::teil, 
pp. 160-172). — Several methods for determining nitrogen In nitrates and nitrites 
are discussed, and a new method is described as follows: 

Place 250 cc. of the solution containing about 0 5 gm of nitrogen as nitrate 
or nitrite in a distilling fln.sk, add 5 cc. of 20 ]>er cent magnesium chlorld solu- 
tion and 8 gm. of an alloy consisting of 60 per cent of copper and 40 per cent 
of magnesium, and distill at once, collecting from 200 to 250 cc. in standard 
acid. 

On the relative accuracy of colorimetric and titri metric procedures for 
determining nitrogen as ammonia, E. R. Allen and B. S. Davisson (Jour. 
Biol. Chem., 40 (1919), No. 1, pp. 183-197). — The relative accuracy of the colori- 
metric method of Folin and Parmer (E. S, R., 29, p. 50S) and the titrimetric 
method of Mitscherllch, Herz, and Merres (E. S. R , 21, p. 208) for determining 
nitrogen as ammonia was studied hy calculating the probable errors in the two 
methods as determined for a series of results obtained under carefully con- 
trolled conditions. 

The error in the colorimetric method was found to Increase with Increasing 
amounts of nitrogen, and to be due in part to error in measurement and in 
part to differences In the amounts of color produced by the reagent 
conditions of the determinations. In the titration method the principal errors 
are due to distillation and titration, 
ieS8658"— 20 2 
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The paper also iBoludes directions for the preparation, preservation, and use 
of N/50 acid for the tltrlmetric procedure and a discusfdon of advantages of 
this procedure over the colorimetric other than those brougiit out in tlie ax- 
perimental data presented. 

The estimation of cyanogen compounds in concentrated ammonia 
liqnor. — 11, The estimation of thiocarbonate, P. E. Spiet-mann and li. Wood 
{Jour, Soc. Chem, Indua., S8 {WJ9), ]^o, pp, S69'J\ S70T) —The method pre- 
viously noted (E. S. H., 41, p. 113) has been extended to include the determina- 
tion of th!ocarl>onate, which is usually present in ninmonia liqu(»r. It was 
found that digestion for 4r) minutes at from 70 to 75*’ O. will coiiAort thiocar- 
bonate completely into thiocyanate without affecting the cyanld, and that di- 
gestion with ammonium polysulphld at from 30 to 35° will c(mvert cyanld to 
thiocyanate in half an hour without attacking thiocarbonate 

For the complete determination, separate quantities of 25 cc. of liquor are 
taken for each estimation. In determining the thiocyanate as the liquor 

should be kept as cold as possible daring acidification. For c.Aaiud and thio- 
cyanate the Uqtdd is digested at 30° for half an hour witli an excess of ain- 
mordiim poiysulj>hld, and for thiocarbonate and thiocyanati^ t!ie liquid is rU- 
luted with 15 cc. of water, 10 cc. of strong ainmoula is added, and digestion at 
75® continued for 45 minutes. 

The sensitiveness of some cyanld reaction.s, J. 11. ICkkuey and 1. (\ Macy 
(Proc. Colo. Sci. *S"oc., It (1919), pp. 2()9'-27/f. tip. J). — A study of the sensitive- 
ness of some cyanid reactions is reported witli the following results: 

The Prussian blue test ufioii potassium cyanid solutions direct avms found to 
?)e sensitive to a dilution of 1 : 70,(MX) as KCN, (‘orrespondiiig to a dilution of 
about 1: 170,000 for IIC^N in the original solution, and upon the distillate troin 
potassium cyanic! solutions after aciditication with tartaric acid eas sensitive 
to a dilution of 1 : 700,(XK) as K<^N, (*oir(*sponding to 1 :l,7(K)d0(i as IlON ; the 
hanging drop method with silver nitrate was sensitive to a dilution of 
1:8,0(X),000 as KCN, or about 1:19,000,000 as HCN ; th(‘ Sch(3nbein lest was 
sensitive to a dilution of 1 ; 18,tKX),000 in tlie light and 1 : 23,0(t0,000 in the dark 
as KCN and of 1 : 4.3,0(X>,000 In the light and 1 : 55,000,000 in the dark as IICN. 

The conclusion is drawn that “the Schonhein test should, therefore', he car- 
ried out in closed vessels In the dark to get trustworthy results, and only in 
extreme dilutions does It indicate the presence of hydr(K\\ auh* acid and exclude 
the presence of other substances which are kneovn to res])on(l at high con- 
centrations.” 

The microtitration of arsenic, H. TT. Green {Rpts Dir, Vcf. Reficareh, 
Union Ro. Africa, 5 f? (tom, pp. 5j^t-5r}0, iig. i).— The difhcuUy in obtaining 
accurate results in the determination of small amounts of arsenic in physiologi- 
cal material is discussed, and a microtitration method is described which is 
con.sidered by the author to he more reliable and more rapid than the ordinary 
colorimetric determinations and to require very little personal othuition. 

In the method described the arsenic is liberated as arsine, collected in dilute 
silver nitrate, and the arsenious oxid formed titrated directly with N/405 
lodin (1 co,~0.1 mg. As-Zla) after the addition of bicarbonate and sufheient 
potassium lodid to keep all excess of silver salt in solution. The apparatus 
required Is simple, consisting of an ordinary hydrogen generator connected in 
series with three test tubes containing silver nitrate, the first in concentration 
of between N/20 and N/lOO according to the amount of arsenic expected, the 
more dilute solution, and the third more concentrated to serve as 
a check on possible loss of arsine by too rapid evolution of gas from the gen- 
eiator. The titration, after from 20 to 40 minutes’ vigorous pas.sage of the 
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gas, is carried out by washing the first two tubes into a smail flask with a few 
cubic centimeters of water and ignoring, usually, the 1hlrd'Hu)>e. 

Data are given showing a recovery of 98 per cent with 1 nig. of arsenic and 
of 95 iier cent with 0.1 mg. It is claimed that, in working with physiologic 
material, liy using a cornH'lion curve a degree of accuracy witiiin ± 5 r>cr cent 
may be obtained on all quantities above 0.1 mg. and vvitliln ± 10 per cent for as 
small amounts as 0.05 mg. 

A new titration method for the determination of tydrogen sulpliid in 
sewage, W. Makzaijn {fTyfi. RuiutHrUnu, 2D {1919), jVo. IG, pp fig. 

1 ). — The nudhod (losciilxMl consists essentially in dWtiliing the hydi'og^.n sul* 
phid into a solution of calcium acetate, converting the cudniinm suljihid into 
cadmium iodid by the action of iodin, and titrating the excess of iodin with 
sodium thiosulplinte. 

The ii.'.e of nickel crucible.^ for tiie J. Lawrence Hmith fusion in deter- 
mining soil potassium, S. S. Wai-kfu (Jour. an<l fJigm. C/inn., ll 

(1919), No. pp. 1129, tlffO ). — Tlie feasibility of siilist itiiting idckt‘1 cuicibles 
for platinum ones in fusing soils for total potassium bv the .1 Lawrence Smith 
method -svas studied at the Louisiana Experiment Stations by mt^aiis of dupli- 
cate fusions made on a number of soils, using a platinum crucib]<' for one dui>li- 
ciite and a nicktd crucible for the other. No aj^pretMable dlflVreiice in the 
weights of the polassinm platlide chlorid was obtained in the (lui>ilcate determi- 
nations, but the nickel crucibles were found to be less satL.(V.< tory than the 
platinum, owing to the fact tiiat they are decidedly attac'ked hy tl'e fusion mix- 
ture with the result tliat the inner surface soon becoiues rougli and pitted, 
making It somewhat diflicult to remove the mass. 

The gravlnu*trio determination of Piilphatc as barium sulphate, ,1. ]\r. 
KoLTtJOFF and E. IL A'ooklexzanu i/Jschr. Anulyf. Chnn , 59 (1919) No 2, pp. 
49-69 ). — Previously iiote<l from another source (E S. R., 41, ]>. liOoL 

Fat extraction apparatus, J. M Pickkl {Jour. Indus, und L'lo/ia Chem , 11 
{1919), No. 11, pp. 1058-1055, 8) — The advantages claimed for the fat ex- 

traction ai)))aratiis descnlied and Illustrated in this pai»(T are that 20 ex- 
tractions can he made simultaneously on one eUadric heatia- 4 5 hy 24 in.; 
tliat only about 15 cc of ('tlier, oiU‘-third to one-halt of which is recovered for 
future iis(‘, is re^piired for each oxtradion, ami tliat the (dher is di.stilh'd off 
from the extract and reco\ered hy merely giving the condenser a slight turn 
on its axis, thus iii\o]\ing no interruption of the distillation and no lehs of 
ether. 

The preserrat ion of milk for cheinica! iiualysis, T. S Paj.miji and L IL 
OooLEDGE {Mtssouri^ Sta. Ncsearrh Bui. 84 (1919), pp 8- 8l).--Thu^ Inilletin re- 
ports a detailed study of the effect of various factors upon the preMunation of 
milk ft>r chemical analysis, including kind and amount of pn'sig’vat ive, the 
temperature of pres(‘rvatioii, the development of bacteria before adding the 
preservative, the amount of air in contact with the mill:, the relative import- 
ance of bacteria and eiizyms in causing decomposition, and the minimum quan- 
tity of the best preservative to use. 

Of the preservatives tested — formaldehyde, mercuric chlorid, potassium di- 
cliromate, copper sulphate, thymol, and toluene — formaldohydf‘ proved to he the 
most effective as showm by the least alteration in the (‘onstituenls of the milk. 
The effect of the other factors studied is presented in analytical data, a study 
of which has led the author to recommend the following procedurti as satis- 
factory for the preservation of all the constituents of milk for a 
eral weeks. 
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“Mix the sample thoroughly as soon as drawn; measure carefully one liter 
aiKl add between *i.5 and 2 cc. of formalin (containing Approximately 40 per 
cent formaldehyde) ; place a suitable portion in a bottle, preferably a glass- 
stoppered one, filling the bottle about nine-tenths full ; cool at once to S-IO^O. 
or lower, and maintain at that temperature until ready for analysis.” 

The Iicat coagulation of milk, IT. H. Sommkk and E. B. IIakt (Jour. Biol, 
Chrm., JfO (19 J9), No. /, pp. 1S7--151). — A study of possible factors influencing 
the heat coagulatioiV of different milk samples Is reported and summarized as 
follows : 

“The main factor In the heat coagulation of fresh milk Is the composition 
of tho milk salts. Api»arcnUy casein r(‘quires a deliidte optimum calcium con- 
tent for its maximum s(ab^l^t 5 ^ The calcium content ()f casein is largely con- 
trolled by the magnesium, citrates, and phos]>bates present, 

“In fresh milk there Is no relation botw(Hm tltratable acidity and heat 
coagulation. Acid fermentation in milk lowers the coagulating point by chang- 
ing the reaction and by lowering the citric acid content. However, the titrut- 
able acidity of fresh milk samples varies so widely that It Is impossible to 
determine the extent of acid fermentation by titration. Therefore it is im- 
possible to use tho acidity of milk as a criterion of coagulability. 

“ Difference in (‘oncontration accounts partly for the difference In c<»agula- 
tion of fresh milk samples. 11-Um concentration Is not the determining factor 
in fresh milk <’(>agulaUon. It is nevertheless a fa<“tor in fresh milks, and In 
commercial milks it may la'come an lm}»ortant factor.” 

Potential acidity of milk and a standard mcdliod for its determination, 
R. W. Terky (Jour Amcr. Pharm. As.^oc, 8 (1919), No. 7, pp. 5S8-5Jfl, /Ifis. 2k-— 
Data arc given to show that the acidity of milk as determined by titration with 
N/10 NaDH is not proportionately reduced by tho addition of water. This 
phenomenon lias been determined by the author to bo due to the greatcT hy- 
drolysis in dilute solution of the tertiary calcium phosphate precipitated dur- 
ing the titration. 'Jdie method of Van Slyke and Itosworth (E. S. 11, 32, p. 
606) for dotermhdng milk acidity by precipitating the calcium salts with 
neutral potassium oxalate is, in consc'quence, considered to give Incorrect re- 
sults in that the factor of soluble or susi)ended calcium salts is not taken into 
consideration. 

The author disagrees witli the deductions of Clark (E. S. R., 33, p. 163) on 
the inadvisability of adding lime water to cows’ milk in moditlcatlons for 
infant feeding, and proposes the following thrK)ry regarding milk t‘oagulatlon 
and Its adulteration by alkalis: 

“The hydrogen-ion concentration of milk or milk mixtures may, to a 
limited extent, influence the velocity of the function of renriin — that is, the 
conversion of caseinogen to paracasein — ^but this has little, If anything, to do 
with the conversion of paracasein to calcium paracasolnate (true milk curds). 
The ve]o(*ity of this change is a function of potential calcium ionization, and 
potential calcium ionization is a function of potential acidity. Upon the rate 
of formation of the calcium paracaseinate dei)ends Its physical condition; the 
more rapidly it is formed, the more tough, impenetrable, and indigestible it is. 
By the proper reduction of potential acidity, the curd (calcium paracaseinate) 
of cows’ milk is precipitated in a physical condition resembling the curd of 
human milk — soft, floeculent, and readily digestible. This Is the desideratum 
in adding alkalis to cows’ milk in artificial feeding.” 

which If followed in detail is considered by the author to give 
accurate results for the potential acidity of milk, is outlined as follows: 

Pipette 10 cc. of milk into a 100 cc. Erlenmeyer flask, add 6 drops of a 
1 per cent alcoholic solution of phenolphthaleln, and titrate with N/10 NaOH 
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to the first noticeable pink tint that is permanent for one (pirmte. One cc. of 
N/10 NaOII represents 10” of acidity. The titration should be perfunned only 
in daylight, and no water should be added before or during the titration. 

Contribution to the study of methods of determining added water in 
milk, J. Goldan, jr. (Ann. Vhim. Analyt., 2 ser„ 1 A'o. 2, pp S42-345, 

fig. 1 ). — This paper, translated from the Spanish by ir. IV'giirier, reports a 
study of various metliods of determining added water milk. As a result 
the conclusion is drawn that the simplified inoi(‘Ciilar cot‘tHci(‘ut of Matliien and 
Ferr6 (E. S. K., 33, p. iiOS) gives the best indication of the addition of water 
to milk. 

A method for the preliminary detection of abnormal milk based on the 
hydrogen-ion concentration, J. C. Haklk and Tj. Ij. \'an Siakk {Jour, Biol, 
Chem., 40 (1010), No. 2, pp. 357-lilf method, which has boon clevelopt'd 
at the New York State Experiment Station, is based upon the use of brora-' 
eresoi purple, previously suggested by (Hark and Lubs as a substitute for 
litmus for use in milk cultures (10 S. U., 37, p. GSG). 

Tlio application (»f tliis indicator to the ])rchminary detection of a)>normal 
milks consists in adding to one drop of a saturated solution of the ilye 3 ce. 
of milk and then observing tlie color, iu average* milks that are normal in 
elmractoi the <'olor produced is blnisb gray. If the (‘olor differs aiipreciably 
from this, tlau'e is ground for suspleion that the milk is not normal “The 
color glvi'ii by different milks may be lighter or darker, langing from a bright 
yellow at one extrenu* to a d<H‘p blue at the other. The celor is made lighter 
by acids, acid salts, forrnaldelijde solution, and also by lu'ating nliovc* tin* usual 
point of pasti'uriy.atloii. The color becomes doe^jx*!- blue in tin* case* of milk 
from eliseused udders, wnteivd milk, sKlnmied milk, and milk containing added 
alkali or an alkaline sjilt.” 

Attention is calieMl to some conditleins which me>dity tlie e*hara(*T(*ristie color 
given by brom-cresol purple with luuinal milk. The^ proseuice (»f e'Xtra fat (5 per 
c(*nt or more) gives an appreciably lighter e*olor than in ilu* case of ordinary 
market milk containing from 3 to 4 per e'eait of fat. Si.nn milk gives a 
darker color than the same milk belore the reuuovul of fat. The decide*!! 
yellow c(»lor of tlie milk piodiiceHl bj cows at fresii pastuiv* modifies the color 
reactlo^^ ^^ith brom-ere'sol inirple. 

Detailed directions are given for the operation of this nuiliod and the re- 
sults are reported of the apiilication of* the method to the examimition ot 570 
samples of market ml Ik. 

The authors state In conclusion that “the application of the brom-cresol 
purple test is not to be regarded as final, imt only as proUininary and sug- 
gestivex Its <*liief value is to ho found in the fac't that, whem prope*rly used, it 
will greatly minimize the work involvexl In olTicial milk inspection, be'cause it 
will point In most cases directly to the milks that are abnormal and, the‘iH‘fore, 
indieaile which sam]»ies iuhhI further detaiU*d work to confirm or elisjirove the 
suspicion aroused by the result of the preliminary test.’* 

A method for the determination of the keeping quality of milk, J, C. 
Baker and L. L. Van Slake (Jour. Biol, 40 (1019), No. 2, pp. 373- 

382). — The broin-cresed purple texst noted above has been applie^l to measure 
quantitatively and relatlve*Jy the keeping quality of milk. Tim tc*e)!ni<]tie of the 
method is tlie same, with the exception that the pipeHte^s and test tubes useei 
are sterilized before sampling the milk anel that the samples are inemmi.od- f^x 
a given time at a temperature eif from 18 to 20” C. 3dio milk is exviinined for 
changes of e'olor at 24-hour inteuwals. The main factor shown by the test in 
regard to the keeping quality tif the milk is the elew el(*pment of a< idity. four 
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stages of pr ogress i>elng distiogulsbable from the grayish Jblue of normal milk 
to the hnal dear yellow of sour milk. A comparison of this test with the 
baeieriul count of a large number of samples of market milk, both raw and 
pasteurized, is reported, indicating that in general large miiubers of bacteria 
and increase of aiddity are In fair correlation. 

Tlie test as aptdied also indicates other factors related to keeping quality, 
siieh as digestion, git^s, alkali production, and abnormal odor and taste. 

Some experiments oii tlic differentiation of cow and buffalo milk, 0. 
Todd (/>r/d. Pub. Ucullh P<jypt. l\pU. and Notes Puh. Health Labs., No. 1 
(tOJ7), pp 2.’i .27).— It has been found fiossible to differtadiato cow’s milk 
from buffalo milk by means of a ju-tvipilin n*actl(»n. Tin* immunization of a 
cow >vlth luiffaio milk gives rise to pie<'ipitinK for the milk of tlie imffalo and 
cow and to a less ('\tent for that of the goat. l*y tr(*atment of this liminme 
serum v/itb cow’s udiK the precipilins for the cow and goat may b<‘ removed, 
leaving llu* f-eniin spiM itic for buffalo milk. 

Attiinpts to rcaider the immune .serum sjieeitie for the cow by treatment witli 
buffalo milk vvi're not .su(‘ 0 (\ssful, ns this lemoved the lu'eoinitins for both ani- 
mals, Immunization of tlu‘ butiulo with eow’.s milk was als(» un.suecessfiii, 
us tiie amount of ]u*eeipltln f(U*med was excessi\ely small. 

Rapid method for the dot emniiiatioii of niocsture in mnrgarins, L. Fuank 
{Chnn. Zip., JfS {I9PJ), No. pp. SUf. SJo, pj. J : ahs in Phem. Ms., /3 {lb IP), 
No. 22, p. 2PJ7) -Tiio autfc'r omplojs for the rapid d<'l(*rmiual ion of molsturo 
in butter and imogarniN a balunee similar to the W(*sl]>hal balanee, with which 
rending.s art' tal.<ai o( the inelttHl samph* before ami after lb<' moisture has been 
drnuai off by carcdul heating. The method i.s said to give slightly higher 
results than the <aaliiinry gra^^luet^ic method 

The aeiion of fnrfurol aii<l dextro.se on amino acids and protein hydroly- 
sntc.s, (\ T. ImwKLL and 1\ IMenaiti. {Jour. PioL Phan., 40 (lOti)), No. J, pp. 

contribution to the question of (he accuracy of the Van Sl.\ke 
nictJiod of x>rot('in analysis as nf)pli(‘d to feedstuffs is reportetl from the Okla- 
homa IC\'})ei’iment Station In a study of the* ucti(»n of fiirfurol ami dextrose on 
certain ammo acld.s and on iirotein hydrol.\ sates representing both ba.slc acids 
and nonamino aeids, 

Glycin did m>t react \\ith furfurol, but a decrease In amino nitrogen was 
obtaiui'd N\hen furtui'ol was boiled wilb tyrosin and cystin and with the* hydro- 
lysates of shrimp, eascun, wool, and salmon. Tlie greatest decrease lii amino 
nitrogen was «)b1aincd ^\h(‘H the reaetioii took T>Iaee In a neutral or slightly 
acid niodinm. Similar results were obtained by boiling dextrose with t>rotein 
hydrolysates in slightly acid solution. A loss of amino nitrogen also resulted 
when casein li> drol> sates wen^ boiled in 20 per cent hydrochloric acid for 15 
hours in the presence of arabinose, gum arabic, starch, and cellulose. 

The authors conclude that the method proposeil by Eckstein and Grlndley 
(E. S. R., 40, p. 510) for tlie analysis of feedstuffs by the Van Slyke method 
would k‘ad to low results. 

The deter mi nation of carbon monoxid in blood, D. IJ. Van Slyke and 
n. A. Salvesen (Joier. /Hot. Cheni., 7,0 {U)19), No. J, pp. JOS-/ 07). -The method 
described consists brietly in setting free the oxygen and carbon monoxid In 
the blood by the addition of Rwricyanid, removing both gases with the helj) 
of a 'rorriceliian vacuum in the Van Slyke apparatus for blood gas analysis, 
the oxygen by alkaline pyrogallate, and measuring the volume of 
residual carbon monoxid directly at atmospheric pressure. 

The determination of blood volume by the carbon monoxid method, 
H. A. Sajwlsen {Jour. JJiol. Clicm., 40 {J9J9), No. 1, pp. 109-125, figs. 2). — 
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The method describe In the paiK^r noted above has been applied with success 
to determinations or the blood volume by the carbon mon^>xld method In 14 
rabbits and 6 normal men. 

A note on the determination of catalase in blood, M. Bodansky {Jour, 
Biol Chem., 40 {lOJO), No, i, pp. 127-lSO, figs, £).— The author ])oiiite out as 
one of the sourr(^s <»f error in catalase determinations, variations in the H-ion 
concentration of Uie hydro^^en peroxid employed, the velocity of the reaction 
increasing as the acidity of the hydrogen peroxid is dec/eased and becoming 
greatest vvluai the solution is slightly tdkahne. 

A microsacchari meter, H. J. Van LuTSENBUito Maas and Vx. Van Iteeson, 
Jtt. {K. Akad. WeUiiHvh. Amsterdam, VcrsUig en Natuutk. Afd., 24 (1915), 
pt, i, pp. 251-263, pL 1; also m {EnglUh Ed,] Pioe. Sect. S(‘i., IS (1915), pi, J, 
pp. 258-269, pi. 1). — A microsacchariineler is described and illustnited, by means 
of which quantities of sugar of from 0.1 to 3.5 mg. may be us(.*d and a volume 
of 0.01 cc. is suflicient to perform the analysis. The time required for fermen- 
tation Is iniieli slK>rt(u* than witli the usual form of apparatus, six hours being 
sutlicient for all (‘arbohycl rates with the possd>lc exception of raffinose. 

Crystal formation in siipt^rsaturated raw sugar solutions, P. J. II. Van 
Ginni'KEn {CUem. Wcekhl., 16 {1919), No. S8, pp. 1210-1229, /igs. 2) —This is 
the re|H)rt ol a study oi various factors iutluencing the formation of primary 
and SiH'ondary cr.vslals lii raw sugar solutions. Crystal formation is shown 
to b(‘ an aut<u a lalytic xihenoineiion. 

Crystallization of sugar from it.s aqueous solution, H. C. 1*binsen-GeeB“ 
niGS (ha. Planter, 64 {1920), A’o. 2, pp. SO, SI). — This discussion of the phe- 
uoinenu of retardation and acceleration iii the cry si alii zat ion of sugar con- 
sists principally of u review of the article by Van Ginneken, noted above. 

The foaming of raw and refinery beet sugar juices, A. Herzfeu) (Ztschr. 
Ver. iHoti. Zuchenndus., 1919, No. 760, 11, pp. 207-214) — Tlie use of coal-tar oils 
in place oi \egelahle oils to reduce foaming, iinperfiKd tiltration of the juice 
on account of the poor quality of the lilter employed, and the altered composi- 
tion of frozen beets often used are mentiomM as factors responsible for the 
unusual amount of foaunng mdtHi of late in German sugar beet factories. 

Manufacture of Farina from potatoes, H. W. Kicuakos {Jour. lid. Agr. 
[London], 26 {1919), No. 7, pp. 700-703, pis. 3). — This article deals wdth the 
production of tiotato Hour or Farina, and the value of this industry to the 
funning interests in ofltu-ing a steady market ol wider scope than when sup- 
plying [Hdatoes solely for table use aiul in producing valuable by-products in 
the potato reMdues which can be u.sed as feeding stufis. A brief discussion is 
given of the choice of varieties of i)Otatoes for this industry, of the manulactur- 
ing process, and of the type of factory required. 

Sucrose formation in the drying of potatoes, II. I. Waterman and H. O. A. 
Holleman {Chem. Weekhl., 16 {1919), No. 38, pp. 1230, 1231).— A brief report 
is given of a study of the elTect of various factors on the formation of sugar 
in the drying of potatoes (E. S. U., 33, p. C61). It was found to be prevented 
by the use of whole potatoes instead of sliced potatoes, and also by a pre- 
liminary soaking of the sliced potatoes in alcohol. This is thought to indicate 
the extreme sensitiveness of the reaction. 

Dehydration of vegetables; Past, present, and future, S, C. Fkescxjtt 
{Potato Mag., 1 {1919), No. 9, pp. 6, 16, 17, 20-23, figs. 8). — Essentially noted 
from another source (E. S. li., 40, p. 414). 

Commercial dehydration; A factor in the solution of the 
food problem, S. G. Prescott and L. D, Swfjet {Ann. Amer. Acad. Polit. and 
SoG, ScL, 83 {1919), No, 172, pp. — Essentially noted from another source 

(E. S. R., 40, p. 414), 
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The Hpe olive process as used In Oallfornia factoi^es (Fig and Olive 
Jour.f 4 (1919), No. 7, p. Jf). — A detailed description is given of methods used 
by California packers in the processing of ripe olives from the tree to the can. 

Principal researches on the production, utilization, and chemical com- 
position of oil-producing fruits and seeds, IF. .Iumklle (Chhn. el Indus. 
[Parish, 2 (1919), No. 10, pp. 1168-1180). — This is a brief review of the litera- 
ture on the subject! covering the peiiod of 3914 to 1917. The material Is 
classlhed under the headings of liquid oil, special oils, and the machinery of 
the producing countries. 

Possibility of coinniercial utilization of tomato seed and grape seed, 
J. H. SiiKADFii {Jour. Indus, and Engin. Chem., It {1919), No. 12, pp. lISJf, 
1135). — The author dlscus.s(*s, on the basis of dtita obtained fi*oiu various 
waste-prod ii<*ing stations In the tomato pulping and grape juice industries, the 
possibilities of the commercial utilizalioii of the canning house waste. The 
commercialization of such waste is thought to be prolitable only by assembling 
the waste from readily accessible localities at some center and there extracting 
the oil. A groat^u' profit Is considered possible If the se(‘ds are first separated 
from the other waste and then shipped to the central plant, and if tbe Cobwell 
system of grease recovery from garbage Is used for the extraction of the oil. 

Notes on ilie pvest'i’vation of eggs, II. I. Macomueh {Jour. Ainer. Assoc. 
Instr. and Invest. Poultry Hush, 5 {1919), No. 9. pp. 'll, 12). — In the course of 
an investigation of the value of different methods of treating eggs for preserva- 
tion, particularly in cold storage, paraffin was found to have a de(‘idedly detri- 
mental C‘fre(‘t on eggs. Treatment with oil or NAith vaseline apt>areritly im- 
proved tlie quality, but spoiled tbe api)earance of 11i(‘ eggs. Sealing eggs In 
fruit jars was found to be a poor method of pre.servtifion. Soap solution was as 
effeclive a preservalhe as wuUt glass. Other s<M]iiim salts were ineToetlve. 

METEOEOLOGY. 

Agriculture and weather forecasting, E. Lopez {Mem. y. Rev. Soc. dent. 
** Antonio Als:ate'' 37 {1919), No. 2, pp 87-96, fig. 1). — This article indicates how 
the weather forecasts of the Central Meteorological Service of jMexico may be 
used for the benefit of agriculture. 

Periodicities in atmospheric pressure, J. T^fiviNK {Compt. Rend. Arad. Boi. 
[Paris], 168 {1919), No. 11, pp. 566, 567^ fig. 1; ahs. in Sri Abs., Sect. A-Phys., 
22 (1919), No. 259, p. 313). — The serial values of the lowest reading of tlie 
barometer at Paris for each year from 170F) to 3918 are shown in a diagram. 
From this it api>ears that there is a i)eriodlcity in low^ pressure of about 96 
years, the low period.s occurring during the years 3724-3739, 3821-3836, and 
1916-1931 (?) 

A new general classitlcation of climates, W. Koppen {Peterinmin^s Mitt. 
Justus Perthes^ Geogr. Ansi., {1918), Sept. -Oct., pp. 193-203; Nov.-Dee., pp. 
243-24S, pis. 2; ahs. in Rev. CUn. 8ci., SO (1919), No. 19, pp. 550-553).— A world 
classification with reference to temperature, precipitation, and time of year is 
described and explained in detail. 

The climate of South Africa, IT. E, Wood {Reprinted from So. African 
Geogr. Jour., 2 {1918), No. 1, pp. 5-S). — ^The broad general conditions control- 
ling or affecting climate In South Africa are briefly explained. 

The ip^n annual teiiiporature is very nearly the same over all parts of the 
Union. The variations of temperature are, however, much 
greater over the interior than in the coastal regions. Frosts are practically 
unknown near the coast, but occur frequently between May and September in 
the interior. At Capetown the average maximum shade temperature In Jan- 
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uary Is 78.5* and ilie average minimum In July is 47.2*. At Kimberley, In the 
interior, Uie corre^onding figures are 00 5* and 36.5'*. diurnal range of 

temperature at an interior station as compared with a coastal station is even 
more marked than this. Due to the inlluence of the waimi Mozambique cur- 
rent llowing down the east coast of South Africa and the cold liengnela current 
flowing up the Avesl coast, the teiuiieratures along the east coast are higher 
than tliose along the west coast. Durban and Port Nollojh, in nearly the same 
latitude, have mean annual tenijierature of 70.S° and 7.5.5°, respectively. As a 
result of the influence of the ]Mozamhi(pie current, the climate of the coastal 
strip of Natal is tropical rather than st^niitropicai. 

Kainfall during the winter months is very limited and practically confined 
to the western part of the C'ape. This i.s explained by the fad tliat tin* wind 
system over the Union in the winter months is such tliat the surface air tends 
to move outward and has a low moisture content, flflie northeasterly winds 
wliich prevail during the summer months are, however, belter snp]»li(‘d with 
moisture, v\hi(*h is c(aiv(\V(‘d well Into the iiderioi*. “The western half of the 
Union is on 11 k' whole inmii drim* tliau llie (‘usliam lialf. Th(‘ strip of land 
along the Natal (</a.s( has a rainfall of bi'twi^en 35 and 50 in per annum, 
whenais the givatm* part of the t'ape province, ex('c])ting the southwest and 
south coastal n'gions, only receives belweiai 5 and Jo in. a year. . . . 

“The Slimmer rainfall ovi'r the interior of South Africa may be dividinl into 
twm c)asv(‘s: (1) flflie steady niiiis, which an‘ associated with norlh(‘asterly 
winds and a fairly s(eiq) pressure gradient, and (2) the thunder showers which 
occur with very shallow gradient.s. The stiauiy rains can be forecasted, as they 
follow a woll-marKed distribution of pressure, but it is a very dnTicult matter 
to forecast by even a few hours the occurrence of Uuimierstoi’ins. Thunder- 
storm conditions may exist over a huge niea of ccmntry. but the actual falls 
of rain are very localized. . . . 

“The great frequency of siiimner thunderstorms ov^er Soutli Africa Is due 
partly to the intense solar radiation, and probably also partly to the generally 
bare character of the country, . . . Over the Witwatersrand district 50 per 
cent of t1ie rainfall is oontributml by heavy showers of o\er ^ in in amount,” 

The amount and composition of rain falling at Kotliamsted, K. J. Rus- 
sell and K II. Riciimuxs (,/oar. Agj\ Nci. [IJngJand], If (ID/!i), \o. .j, pp. 300- 
337, figs. 4) — This article suppli'incnts a pnw urns papm* by ^^ili^.•l^ publisb(‘d 
in lfll)5 (K 8. R.. 17, p. 533), Tlie history of the Rothainsti-il InveMigalions on 
this subject is briefly reviewed and tlie data obtained siiminarized. 

It Is shown that during the GO years, 1X53-1912, the average annual rainfall 
was 28.34 in. During tlie period 3SXS-1J)10 it was 28.82 in , and during the ll 
years, 1903-19)0, It was 29 98 in., indicating a progressive incnncNe in rainfall. 
The four wettest months at RothamstcHl are July, August, October, and No- 
vember; the driest, February, March, April, and June. 

In the period from 1<S88 to 1916, during which tlie rain water was analyzed, 
the average amount of amraoriiacal nitrogen brought down by the rainfall was 
0.405 part per million, equivalent to 2 04 lbs. t>er acre annually; nitric nitrogen 
1.83 lbs.; and organic nitrogen 1.35 lbs. Since 1912 the relative proportion of 
nitric nitrogen has increased, so that it Is now equal to the amnioniacal nitro- 
gen Instead of being only half as much. The reasons for this and other changes 
are discussed at some length. The yearly fluctuations In amnioniacal nitrogen 
have followed rainfall fairly closely. This was also true of nitric nitrogen until 
1910, since when there has been no simple relationship. The rainfnll^TItnWS^, 
June, July, August, and October has been richer in ammoniacal and nitric 
nitrogen than that of January, February, March, and April, 
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Tlie amount of chlorin brought down by the rainfall vmn 2.48 parts per 
million, e(iui valent t<flC lbs. per acre annually. There bus oeen an Increase In 
the amount of chlorin in the rain during the i>eii(»d ol observation^ 1877-1016. 
Its fluctuations closely follow rainfall. 

“The inarli(‘d differeiu'e in coniposUlou between suinmcr and winter rainfall 
suggests that these may dilTer In their origin. The winter rain resembles 
Atlantic rain in its high chlorin and low ammonia and nitrate content. The 
summer rain Is characterized by low chlorin but high animonia and nitrate con- 
tent, suggesting that it arises by evaporation of water from the soil and con- 
densation at higher altitudes than in the case of winter rain. . . . 

“Reasons are adduced for su]H>osirig that the annnonhi arises from several 
sources. The sea, the soil, and city pollution may all oontrihute. Neither the 
sea nor city pollution seems able to account for all tlio phenomena ; the soil is 
indicate<.l as an important source by the fact that the ammonia content is high 
during periods of liigh biochemical activity in the soil, and low during periods 
of low biochemical activity. The close relationship between tlie amounts of 
nmmonlacai and nitric nitrogen suggests eitlua* a common origin or the produc- 
tion of nitric compounds from aminonhi.** 

The relation of irrigation to hiiinidlty in a rec ently rcclaiinc^d desei*t, 
E. A. JMcduhXiOii (Plant World, 22 (IV/U), No. 2, pp. Jtr>- 52, figs. S)~-Frou\ a 
comparative study of humidity and irrigation data for the Iiriperlal Valley, (’ah, 
the author reaches the conclusion that the degree of atmospheric humidity is 
not dinvlly Influenced or coutrolh‘d by tlie relative amount of wat(‘r distrUnil(‘d 
over tbe land by liTigatioii. Tbe seasonal humidity fluctuations are, in his 
opinion, to he accounted for through geographically far i (‘aching meteorological 
factors. 

The cooling of the soil at niglit, with special reft^rence to late spring 
frosts, ''Jh Th Fnwh LIN (P/oc, Poo. >8oc Jhhnb , Sfl {191H-19), No. 2, pp. J20- 
1S6, figs. 3 ). — Observations on teniperatine and moisture In a garden soil con- 
sisting of a layer of loam rich in humus, about 0 in. de(‘]), rcNstlng on a stony 
subsoil of (luite dIfTerent character, on calm clear nights during tlu‘ winter (No- 
vember to March) of ll)18-lb are reporUxi. These indicated tliat “(1) The 
radiation from the soil may he accounted f(»r in counteiijalancing the upward 
conduction and the latent heat of frec^zing— lh(‘ residue only cooling the soil. 
(2) The rate of radiation of the .soil on calm clear niahts, when filtli magnitude 
stars are visilile, is a function of the r(*latl\e humidity. (H) Other causes such 
as condensation, evajioration, etc., have little effect on the temperature of the 
soil on calm clear nights. (4) The surface tends to fail rapidly such a number 
of degtees below tbe temperature of the 4 In. depth as will make the condu(*tlon 
from this depth balance tbe radiation; after this takes place tbe surface tem- 
perature can fall no fast(?r than that of the 4-in. depth, and a sutiicieritly liigh 
temperature umh'rground will obviously render a frost unlikely. (5) This 
temperature dilTenmce between the surface and the 4-in. depth, which makes 
tbe npTvard conduction balance the radiation, is probably about 1(F E. during 
the winter, when the soil is almost Invariably wet, and of uniform maximum 
conductivity from day to day, but may be as much as 20® after a dry spell In 
spring or early summer. (6) The prt‘dicUon of frost on any given night de- 
pends on the i)Osslbility of assessing tbe value of the following: («) Average 
relative humidity during the night, (b) tbe temperature of an assigned depth — 
say 4 in. — at the time of surface minimum, (c) the conductivity of the layer 
assigned depth and tbe surface, (d) the difference between tbe 
surface soil minimum and that of tbe air above it. (7) It might be possible, 
after an extended series of observations with a set of electrical resistance tber- 
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uionictors, to foroc^st tlio nilnlrntno temperature on calm cjenr nlp^hts from ob- 
«^ervatlons ttikon in ilu‘ eniiy afternoon.” 

By covering: tlm eiii tJi wKli a layer of aahes or by puttinc: n shelter over It, it 
was possil>le to k(‘ep |]je sthl 10® warmer than in the op(*n Soil under natural 
moss and ^rass wais also 10® w%nriner than open soil. Loose raked soil was S® 
wanner tluin soil not so treaded. Soil eovered with inaiiiire wms 6 5® wanner, 
and with cover of falhn leaves 7® wanner than uncove’led soil. Warm rains 
also decidedly incrt\'«s(Ml tin* tem])erature of the sol). 

Wind, and the distributi<»n of pathogenic soil or^anKins, H. <1. Mac- 
Millan (rhyUnidthoUxm, O {VJVJ), No. JO, pp. pi. D—Tho results of 

brief observations are set forth, from wdiieh it is consideK'd pn^bable tliat tb(‘ 
wdnd is an active aaent in the distribution and dissemiitulion of or^nuiisDiS 
present m the soil and p:il bo^enn^ to li(‘kl and tnick crops. 


SOILS— FEETIIIZEKS. 

A qimni it/dive relation b<‘t\veen soil and the soil solution bronaht out 
by freeyJnj'-posnt dett'rniinations, B A. Kkln (Jour. Agi \ Nugland], 9 

(1919), No If, pp 'f00~Ifl5, ^1.— The antbor irives a eriti(*al discussion of 

soiiH* of the obtained 1 )a Bonyoii(‘os and his as'-'oeiat(\s in tladr work on 

tli(‘ sidij('<‘l at tlie rvlnlnaan lApennamt Station, eon.ptiilna r(*siilts obtained in 
soiiic east's an<l coiiehiemns wilii Ins own worlv 

Willi nd'erenee to tL(' biidiiifi (d‘ Boiiyoueos tliat the soil solution in (piartz 
satid and evtiaane tyfies of sandy soil oIkos aiiproxiniatcdy the same law' as 
dilute snhpions in \\lii<h the trcavanL^-jMdnt depression vanes as tla^ (Muceiitra- 
tioii or invwscly as the moisture (‘ontent, and svltli ndereiu'p to the reeoii'dlia- 
tion oi tills behavKtr ])y Bou;,oncos on the assimiptloti that some of the waiter is 
reiiden'ii uiifna' in tln' s<aise that it does not take ]iart in tlie d('pr(‘ssion of the 
freezitm p<'int, it is sliown tliat “the water ri'iidi'reil nnfri'o is* not a constant 
amount, but varips* y.oh th(‘ total moistun* eontini A den idi* relation exists 
betweti) tiie Jhc, uidi’c(\ and total nansture, exiuessed by tb(‘ iMiuations: 

. j 

(0 and (2) Z^'-l f ^ n* 

where c and .r are ('onslarits for any one soil, Mn“to1al moisture content, Yn~ 
free water, and ZTi^-unfrcM* water. Tlie proportion ot frei* to total water continu- 
ally dc' n’asi's and tiuu of unfree to total continually increases as tlie total, 
moisture diniiiiLsJies in amount over the experimtuital ran^tn 

“Till* actual aiuuuiit of tree water continually decreases as the total moisture 
dimliiislie;,, but it can not be di'linitely stated at iiresent how the actual amount 
of uidroe wiitm’ changes as total moisture diuunislies Tlie uncertaiiit.v is due 
to the lU'csence of an unknown (but coustiuit) factor in the constant ‘c’ of 
the equation, viz, the quantity of free water priLseiit at the biidiest amount of 
total water used in the experiments of Bouyoucos. According to the value 
arbitrarily assigned to Ibis quantity, so the amount of uniree water may con- 
tinually decrease with decrease of total moisture over tb(‘ exiier linen tal range, 
or may Increase to a maximum and then decrease. It is jirobable that the former 
Is more truly representative of tlie actual condition in soil, altlmugb the poB- 
slbiiity of a maximum occurring in the amount of unfre^ water is.,suggestlve 
la any consideration of the ‘ optlmum-moisture-conteiit,’ and the . 

of various pliysical properties through a maximum or minimum value at that 
point’* 
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It 111 concluded wlgbi reference to the relations existing between the soil and 
Its moisture content that “ soil colloids must be considered as primarily con- 
cerned in the relations. The water present Is subjected to the same law over the 
whole experimental range, and the various conslaut and critical points shown 
by soli at varying degrees of water contents are approximate equilibrium values 
only and do not iruUoate any break or abrupt change in the physical condition 
of the soil moisture.”'^ 

A note on the eapsllary rise of water in soils, B. A. Keen (Jour, Apr. Soi, 
[lUnpUind], 9 {1919), No. 4, pp. 896-^99), — A simple, direct calculation of the 
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capillary rise of water in eoils is given, resulting in the formula 

In whicli ft— iKdght of capillary rise and r— the radius of soil particles. This 
calculation is iuibcd on the assninidion that “if the soil grains are taken as 
spherical, of one size, and iaick<*d in the closest possible manner, then the 
pore space may ))e regarded as consisting of capillary tubes having an approxi- 
mately triangular cross section.” It Is thought that the results obtained with 
this formula may be taken as the probable maximum values for capillary rise. 

Soil acidity: The resultant of chemical phenoimuia, H. A. Novkh {Jour, 
hidiis. and Kngin. Clicni., 11 {1919), No. 11, pp. 1040-^1049, fig. i).—Soll acidity 
is discussed in relation to the place of the metals ordinarily occurring In 
soils in the (dectromotivc s(‘i'i(‘s, the dUTerences In the hydrolysis of the salts 
used in dllTerent soil acidity methods and the conditions under whi(‘h water 
may act as an ju'kl or a base. Tlie presence of fr(^* II ions in the soil solution 
Is a<*couuted for on tlif‘ liasls of hydrolysis rhysicoclicmical explanations of 
the hydndysis of silicat(‘s and of organic matter and the ability of organic 
matter to form complex Ions with bases are held to be more satisfactoiy 
explanations of tli(* rdle <tf oi^ganh* matter than “adsorption” theori<‘s. Ex- 
periments conduct c<l at tlie I’urdue ExiMU-iment Station on the extraction of 
the water-soluble mali'idai in soils are reported, and the extraction apparatus 
is described. 

Carbon dioxld gas, added to tl\c soil, in every case Increased soil acidity 
by the Hopkins potassium-nitrate method. Calcium curbonahi decreased the 
acidity of the soil but not in i>r()porti()n to the amounts added, showing that 
this compound made other chemical combinations beside those which decrease 
the acidity measured by the Hopkins method. Calcium carhonatt^ also pro- 
ducHNl chemical changes in the soil that were shown by the differences in 
acidity before and after extracUou with conductivity wat(‘r. There was a 
58* lb. decrease due to extraction where no lime was applied, an increase of 
16 lbs, on extraction where the single application of lime was made, and an 
increase of 25 lbs. on extraction where the double application of calcium car- 
bonate was made. The form in which the phosphorus was applied and both 
the form and the amounts in which the nitrogen was applied effected changes 
in the soil, whicli were apparent when the soil was treated with normal 
potasBium-nitrate solution. Garbon-dioxid-gas additions to the soil changed 
the amounts of substances prccipitable by ammonium hydroxid which are 
extiaicted by a normal potassium-nitrate solution. Calcium-carbonate ad- 
ditions to the soil did not decrease the weights of ammonluin-hydroxld preclpit- 
able material in proportion as they decreased the acidity results, and had 
comparatively little effect on the conductivities of the soil extracts. Phos- 
phorus and nitrogen applied in different forms were the cause of water 
very different specific conductivities. The extracts from the soils 
which had received dicalcium and calcium carbonate had low specific con- 
ductivities in comparison to the extracts from soil which received sodium 
nitrate or acid phosphate. 
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It Is generally concluded that “ the reaction of a soil at Bny time Is dependent 
both on the nature of and the proportions in which its constituents are present 
with water. Changing the water content, removing substances from solution, 
and the addition of other substances change the reaction in accord with the 
working of the law of mass action. The solubilities of substances In, the 
possibilities of combination, and the rate nt which reactions lake place In 
soil vary so Uiat the condition of a soil at any time co^^ be considered but a 
stage in its progress toward a constantly shifting e(iuillbrium in accordance 
with the principle of Be Cbatelior.'* 

A prclinn’Dary note on soil acidity, O. 11. Winter (AS'etewee, n. ser., 5t 
(1920) y No. 1S05, pp. 18y 19, fig. 1 ). — Studies of the water (‘xtracts of soils and 
various soll-forniing mineral materials showed tliat some of these materials, 
wlion leached wilh water containing carbon dioxld, make soils acid. De- 
terminations of the hydrogen-ion concentration of neutral water ('xtracts of the 
materials and of similar extracts, after different known quantities of standard 
calcium hydroxid bad been added, indicated “ that there arc som(‘ dissociated 
acids or acid salts preseiit In the solutions of acid soils, and of I he decom- 
position products; and that with all of the materials some of the calcium 
hydroxid is entirely removed from the field of action.” 

The intensive formation of nitrates by biochemical methods, E. DiTRotTRO 
(Proc, Vetb. Soc. ^cL Phy.^. et Nat. Bordeaux, lOlH-lS, pp. 51-65 ). — The re- 
sults of studies by others hearing on Uio subject are reviewed to illustrate the 
biological process of soil nitrification. 

Observations on soil protozoa, L>. W. Cittler (Jour. Ayr. Beu [England] ^ 9 
(1919), No. If, pp. JfSO-JfJfJff flg^ i). — Studios on a direct method for counting 
protozoa aud on factors concerned in the relationship between protozoa and 
the soli are reported. 

It was found that “ tlie direct counting method for soil protozoa devised by 
Kopeloff and Ooieman [E. S. II., 33, p. 809] for use in liquid media gives re- 
sults entirely comparable with those obtained by a dilution method. The fac- 
tors governing the relation between tlie protozoa and tlie soil particles are 
those of surface action, and the cajau'lty of various substances, sand, soil, and 
clay, for retaining these organisms is specific and const ant. Coarse sand is 
capable of withdrawing per gram approximately lt.5,000 ammbm and fiagel- 
lates per cubic centimeter from a suspension of any strength. Fine sand 
withdraws approximately 980,000 per cubic centimeter, soil and partially 
sterilized soil 1,050,000, ignited soil 1,5(K),(M.K), and clay 2,450,000. These figures 
are constant for given material and organisms, and are independent of the 
concentration of the susiiension, the time of action, or whether the suspension 
contains cysts or active forms of the am«*ba' and fiagellates investigated. 
Also the action is the same when the experiment is ]>erf(>rmed with a suspen- 
sion of living or dead organisms. 

“ Experiments with the cillate Colpoda cneuUus show that coarse sand per 
gram retains 27,000 per cubic centimeter, tine sand i^er gram 185,000 x>er cubic 
centimeter, soil and partially sterilized soli 280, OK) per cubic centiinet(*r, ignited 
soil 270,000 per cubic centimeter, and clay 450,0(M) per cubic centimeter.” 

Analyses of soils of Crisp County, W. A. Worsham, je., ev at.. (Oa. State 
Vot Apr. Bui. 181 (1919), pp. SO, pi. 1, figs. 5). — This bulletin reports and dis' 
cusses analyses of the soils of an area of 173,440 a(*r(‘s in soiithw(‘storn Georgia. 

It Is shown that the principal upland soils of Crisp County are, markedly 
deficient In nitrogen, phosphoric acid, and potash, the nitrogen bclr)g**ap- 
parently relatively in minimum. Some of the soils are also in need of lime and 
deep plowing. 
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Manures and manuring^ W. H. Harrison (Ann, Bpt Bd^ Advice India^ 
19J7-18t pp, 8, 7). — Experiments relating to tlie effect of green manure on soil, 
while not comj)lote, have Indicated that *‘(1) ordinarily there is no appreciable 
permanent enrichment of^tho soil in nitrogen, (2) a siiuill portion of the nitro- 
gen Is lost as ammonia during the tlrst month after application and the loss by 
seepage into t]j<» lower strata does not appear to be considerable . . , and (3) 
the application of either calcic or doloinitic limestone favors nltiilieiition and 
humus formation and lends to better yields both of the grecm-nuuiure crop and 
the siih»?eqnent crop of ragi.” 

Pot-culture experiments, 1018, J. A. Voeixker (11 067/rH E.vpi. Sta. Rop, 
Apr. Soc. Ilnpland Rpt., 1918, pp 17 J|, pi /). — Experimeuts on the intiuence 
of magnetic iron oxid, ferric oxid, and ferrous and ferric siilpliate, chlorids, 
and sulphids, on wheat on heavy rich soil ln<1icat4'd that “Iron comi)ouiids, with 
the exception of the olilorlds, show singularly little influence eltlier way u])on 
the wheat croj). The magnetic oxid has a slightly stimulating Influence. Fer- 
rous chlorid has a markedly benehcial effect when not exceeding 0 1 per cent of 
iron in the soil, hut if beyond this has a markedly harmful iutluenee. Ferric 
chlorid is dechU‘d]y toxic, and, if present to 0.2 jjer cent iron in the soil, will 
entirely prevent growth.” 

Experiments on light stindy s<»il to determine tlie b(*st time for the application 
of ammonium sulphate to wlieat showed that there was little choice between the 
different modes of api)lIcation, and that ev(‘n on light soil there was little loss 
by winter application. On the whole, the best results were obtained by dividing 
the application between antninn and spring 

Experiments with wlK^at on a soil deficient In lime, on ihe relati\e value of 
superphosphate, basic superidiospbate, basic slag, ground I''lori<ia p(d)tde phos- 
phate, ground Oafsa i>ho;*])lmte, steamed b4)ne flour, and ])lain calcium carbonate 
showed that “practically as high a ndiun as any was that from the use of 
carbonate of lime ahuie (the amount of lime ai^jdied btdng tHimvaU'nt to that in 
the richest j)liosphate ) . The exi^eri merit, as a t(‘sl of th(‘ r(']ain<' j)!tasT>hat<'s, 
was an absolute failure, the one outstanding fact hi'ing ihat it was tlie lime 
contained and not th<* tdiosphate that caused any Increase.” 

Studif'S of tlie inability of “ Down” land which had ne\<‘r been arable to pvf)- 
diKX^ clover crops when jilowed showed that this was primarily due to a 
defh'iency lu potash. 

Artificial manures. — Experiments on their value for erops in western 
India, II, 11. II. Mann and 8 U, Parvn.ipe {Depf. Af^r. Bombay BuL 89 {1918), 
pp. This descni)es the continuation of w^ork along the same general lines 

as previously noted (E. S. Tt., 37, p. 215). 

Artificial fertilizers in Japan, TO. R. Dickovku (F. Dept. (Unn.. Doin. Rpts., 
No. 82 {J91D). pp. 179-182). - li\ a general revHwv of the artiticial fertilizer 
situation in .Tapaii, it is stated tlint oil cake of various kinds is tlie must im- 
portant type of fertilizer produced and used In Japan The production of oil 
cake amo\ints to about $10, 000, Odd annually. The principal chemical fertilizers 
produced are superphosphate and ammonium sulphate, although the production 
of the latter is insufficient to meet the demand. “ The local i)roductlon of 
superphosphate is estimated at 500,000 tons and of sul])lmle of ammonia at 

55.000 tons, w^hlle the normal annual imports of sulpha lo of ammonia are about 

15.000 tons. Deducting the yearly exports of about 28,000 tons, the total con- 
sumption of chemical fertilizers in Japan reaches a total of 600,000 tons.” 
‘‘^'jTimestone and phosphate {Bpring field: III. Farmers' Inst., 1919, pp. SI, 
figs. J).“~Thls is a collection of statements regarding practical experience In 
the use of limestone and phosphate on soils as made at the twenty-fourth annual 
meeting of the Illinois Farmers’ Institute, at Joliet, III., in February, 1919. 
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A report on the retail prices of nitrate of soda and acid pbosphiite as of 

May 1, 19 J» ((/'s. Dept. Apr.. Dept. Cire. S9 (1919), pp'. /,5).— Tabulated sta- 
tistics are presented showing the wholesale prices of niti’ate of soda and acid 
phosphate at New York from January 1 to May 1, IPIP, together with a partial 
report of tlie retail jinees hy distrlets, States, and counties in May as reporte4 
by comity agents. Differences In retail prices were found to vary considerably 
between States and regions and widely between counti-fS in the same State, 
amounting to nu>re than ItK) i>er cent In some instances. 

Saltpeter in (ilii'ileniala, II. S. O ile {PJngin. and Min. Jour.. 107 {1019)^ No. 
24, pp. 102.%~10:^J, fias (}) — This is a description of tlie jwimilive na'thods em- 
j)lo.ved in fJnat<‘inala for utilizing saline e^lorescence^s containing more or less 
I>otasslum nUi*ate, I’hese leacliings are from soils about tlie native villages. 
Anal.vs('s of samples of the soils showed that the surface materials contain 
0.72 per cent of soluble salts; and the first 6 in. below the siiriace, 1.42 per 
cent. 

The fi vat ion of atniospfieric nitrogen and the manufacture of synthetic 
nitrog;enoits prodiict^ {Indus. Cliim. [/’firr-b 6 {1919), Ko. 68, pp. 266-268, fig. 
1).- — A diaaram is presented sliowing tlu' difKa’cnt processes of the synthesis of 
nitric acid and auiiuonia, u ^lng atmospheric nitrogen, togellier with a brief 
descnplion of en(‘h piocess, pnnuise Ixnng to sumniarize i)riefly the whole 
subject of atmosjil'orlc nitrogen fixation. A list of 29 references to literature 
b(‘arlng on tii(‘ snbjeet is li\cln<led. 

The niiumf<ictnre of nitrates by electrotherinic oxidation of nitrogen, 
M. VitzES {Pfoc. I’ei b. l8oe. *SVf. Phps. at Nat. Bordtaux, 1917-18, pp. 66-79, figs. 
8 ). — This is a descripcion of the reactions involved In tlie manufacture of 
nitric add by oxidation of nitrogen with tJie electric arc. 

The inaniifacture of nitrates by eIe<*trotherniic oxidation of nitrogen, 
A. IlTtinvim {Pror. Varb. Boc. Sri. PIips. vi Nat Bordeaux, 1917-18, pp. 79-90, 
figs. S) -Vvocoi^i-^vK and e<iuipinent are bidoily described. 

The synthesis of anunonia, M A i zes {Proc )'erb. Soc. .^vi J*tiys. ct Nat. 
Bordeaux, 1917-18, pp. 91-101, figs. 4). — The reactions involved are described, 
and tlteir theory discussed. 

The synthesis of ammoniu and its transformation into nitric acid, A, 
Ricirviii) (/’/oc. Vr??i Nor. NVi ct Niit. Bordeaux, 1917-18. pp. 102-115, 

fig. 1). — ITocossos are described. 

Further contribution to knowledge of the action of aminoniuni salts in 
plant physiology, 11. <1 Soderhxum {fieddvi. Contrahinst. Foisolsr. Jordbruk- 
somrddet, Ao. 166 {1917), pp 29, figs. S; abs. in Zcritbl. Agr. (Item., 48 {1919), 
No, 4i PP- 162- 186; Jour. Soc, Vhem. Indus., SH (1919), No. 14. pp. ad74).~~In 
studies of ammonium s.ilt.s to determine wbelher the cation or the anion is the 
injurious factor for certain jilaiits, it was found that ammonium .siilpliate, 
chlorid, phosphate, nitnjtc, and carbonate siiowed more m' less toxicity when 
added to pot cultures of barley on sand soil The chlorid was the most toxic, 
followed in order by the sulpbatis nitrate, and carbonate, while the phosphate 
produced a slight increase. It is concluded that the toxicity is mainly due to 
the ammonium ion. 

Further experiments to determine the limits of toxicity of ammonium sul- 
phate for rye, wheat, oats, and barley showed the approximate limits to be 
for rye about 178 lbs. nitrogen per acre, for wheat less than 44 5 lbs., for oats 
between 89 and 133.5 lbs., and for barley less than 22 Ihs. nitrogen per acre. 

Potato plants were found to be very resistant to ammonium sulphate. The 
optimum amount appeared to be about 178 lbs. of nitrogen per acre, but ad- 
ditions of 267 lbs. of nitrogen iier acre worked no extraordinary injury. 
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Fhosi>hatlc fertilizers, O. F. F, Nicola {Vniv. Nm. puems Aires, Bev, 
FacuU. Agron, y Vet, $ (19J9), No. S, pp, This Is a rather extensive 

treatise on the processes of fixation and assimilation of phosphoric acid in the 
soil, the treatment of rock phosphate with acid sodium s\ilj)hate, the action of 
different lime and magnesia salts on the solubility of phosphoric aeld, and the 
blochemic-cycle of phosphorus in the soil. 

The phosphate r Squire in onts of some I^owor Burma paddy soils, F. J. 
Wabth and Maitng Po Shin (Mew. Dept Agr. India, Chem. Ser., 5 {1919), No. 
5, pp. 1S1~155, pis. 9). — Analyses and pot culture tests of paddy soils are re- 
ported. The pot culture tests were miinurlal trials to determine the effect 
of phosphoric acid and nitrogen separately and comhined. 

By using ainnionlnm sul])hate as a source of nitrogen, pot cultures yielded 
striki?)g results wlilcl) clearly diflerent luted soils lacking in pliosphoric acid 
from those well supplied with pliosphoric acid. The phosphoric acid content 
necessary to produce satisfactory crops was found to he somewhat lower than 
the amount usually considered necessary. ^ 

“The lack of phosjihoric neld is by no means general all over Lower Burma. 
It Is serious only within definite areas. The available phos])hato supplies of 
tlie Province will therefore meet tlie want more easily than it was Laired might 
be the case. The soil nitrogen in these soils is far from ivadib available. 
This seems to h(‘ more particularly true of the soils poor in phospliorie acid. 
The lack of availahie nitrogen is so serious that ]>hosplu)rlc acid manuring can 
not increase crop yie]<is on soils? jioor in phosphoric acid. It is possible that 
the vegetation produced during the early rains is siitlK’iiait to act as a green 
manure, thus making the nitrogen more readily availahh*.” 

The occurrence of natural pliosphate in Switz(‘rlaiul and its agricultural 
use, E. TiiUNTNOKii {lAindw Jahrlf, S(hwctz, SS (1919). Nn. 3, pp- 288-312).— 
This Is a n^nort of a geological and cheimcal survey of the pliosphate resources 
of Switzerland, together with the preliminary result.s of some fertilizer ex- 
periments. 

It Is coneludod that the only promhslng source of mineral pliosphate lies in 
small phosphorite beds in the neighborhood of Buehs-Wordeiibtn’g. It Is esti- 
mated that there is available only about 20,(K)0 tons of pliosphoric acid in these 
beds, owing to their limited extent and the hardness (>f the rock. The chemical 
tri‘alinont of tin’s rock Is not considered feasible. FiTtllizer experiments with 
this rock phosphate added in finely ground condition left considerable doubt as 
to its ferlUizing value. 

Phosphate rock in Morocco (Jour. Bd. Agr. [Tjondon'], 26 (1919), No. 6, 
pp. 627, 628). — Attention Is called to the recent dlscovei-y of extensive deposits 
of phosphate rock at El Beroudj in French Morocco. It is stated that prelim- 
inary Investigations Indicate that the deposits may contain more than 1,000,- 
000,000 tons of phosphate. Samples which have been analyzed show about 65 
per cent pliosphate. 

The potash industry of the United States and its possibilities for future 
production, A. E. (Amer. Fcrt, 51 (1919), No. 9, pp. 63, 61 87, 90, 92, 9h 

100, 102, 104, 106. no, 112, 114, 116, 121).— Thin is a discussion of the present 
and po.ssible future production of potash on a commercial scale In the United 
States from saline lakes, silicate rocks, alunlte, kelp and organic sources other 
than kelp, and as a by-product from cement kilns and the Iron blast furnace. 

It isg'onsldered evident that during the next three or four years, at least, the 
production of potash from the saline lakes will continue to be the greatest 
source of production. “The total production of available potash which can 
confidently be expected during the next two years, if steps are taken to assure 
a market at a price of at least $2 per unit, is estimated at about 125,000 tona^ 



idjaoi 


SOILS — FBRTILIZBKS. 


221 


obtained about as follows: From saline lakes, Nebraska,^ 55,000; California, 
50,000; organic sources (wasio molasses, beet sugar waste, wood ashes), 0,000; 
cement industry, 8,000; froiiir blast furnace industry, 1,(X)U; and special types 
of silicate rocks and aUinlte, 6,000/* 

Potash recovery at cement plants, A. \V. (I. Wilson {(Jficni. Age [Lojidon^y 
1 {1919), No\\ 16, pp, JfSl- JfrVJ; 17, pp. li62-/f6Jf, figs, 4). — This is a report of an 
investigation into the methods and cost of polasli recoveil^ at ceineid plants in 
the United States, nunie by the author for the Canadian War Trade Board. At 
present 15 cement plants In the United States have instalh'd or are installing 
potash- recovery equipna'iit. Methods and equipment are descrihed. 

Potash fertilizer experiments in 1910 and 1917 {Zlschr. Laniliv. Kani- 
mcr Braunschii vig, H7 (1918), \o. 6, pp. 47-60 ). — UxiMu-lments vith sugar beets 
on permealde loamy sand soil ami \\illi oats on relatively imjuM'im'able humus 
sand soil, to wldcli j»otash was added alone and in dillercuL mixtures with 
nitrogen and idiosphoiic acid, are reported. 

It was lound tliat potash ulum added alone had only a small elTeot as far 
as lota! yield was ('oncerneii. bin willi tlie oats it markc(ll> Im'reased the ])ro- 
Iiortiou of grain to straw. Nitrogen alone had a rmu'ii greater ('ftVci than 
potash alone, and ladter geiuTal results in total yield were obtaIn(‘d with 
combinations of two or Ihree fertliizeis. 

Fertilizer experiments witli potasli lime [knlikalk], II G. SoDLRjtNUM 
(Mi'ddel. (Jeitfi aldihst . Fbi snJcsv. d6i dhrukMnumdcf Ao. 166 {1918), pp. 9; aJso in 
K. hdndiln . Jlad. IftnidJ. och 7'n/sA/., 67 (1918), \o 1, pp. ahs. in 

Zcnthl. Agr. (hem,, //-S {1919), No. pp 166, J66: Jour. Sor. (Jiciu Indus.. 38 
(1919), No. ///. p, 607 A; dour. Chem. See. [London], 116 {1919), No. 681, I, p. 
376). — Knlikalk is a product prepared fiom potash, leids] tar, hine,>i(»ne, and 
gypsum, and eoidains trom 5.4 to 5.8 ]>or cent potassium ami from 82 to 84.4 
per cent lime. Comparative tests with pi‘tas.sium sulphate on oats in pot 
cultures on moor soil indicated Unit the kalikalk produced somewlial the 
hottiu* results. 

Gypsum, K. W, Sionk {V. F. ( lad . Surxu'p, Min. Resources U. S., 1918, pt, 
2 , pp. I J -F2S6-298) . -Tlds report-'^ data on the production, use, imports, and ex- 
ports of gypsum in the Uini 1 States during liUS, tog(Uher with brief but 
similar inft>rmatiou for OiuuiM. 

Nearly 24 per cent Ies.s giiisum wuis mined in the Uniteil Stcd(‘s in 1918 thou 
in 1917, owing to a reduction in buiiduig oiierations. On the other hand, the 
total value ot the crude and calcined gyiisuiii produced in 1918 sui passed that 
of any other year. 

Bulphiir as tv ferUljzor for alfalfa in southern Oregon, F. C, IIeuiek and 

H. V. Tautah {Oregon Fia. Bui. 163 (1919), pp. 5-49, fg">. 9 ). — Tlie results of 
various preliminary experiments are rcpoited, which indicated that sulphur 
in various forms had a favorable^ influence on certain croiis, especially alfalfa. 
Further experiments conducted from 1015 to 1918, inclusive, on various types 
of soil showed that the alfalfa and clover croj) can be increased from 50 to 

I, 000 per cent on many soils by the use of various fertilr/.ers containing 
.sulphur. Those soils, incUideil very diverse types, ranging from the coarse 

' granite soils to the heaviest adobes, were well supplied with pota.ssium, cab 
cium, magnesium, and iron, hut contained only limited amounts of sulphur. 
The followdng fertilizers, containing sulphur, produced similar benetlcial 
results: Flow^ers of sulphur, superphosphate, gj'psiim. Iron sulphate, sulphate 
of ammonia, sulphate of potash, sulphate of magnesium, and sodium sulphate. 
On these soils applications of sodium nitrate, monocalcic phosjduito, potassium 
innrlate, and lime had little or no effect on alfalfa. “It is apparent from this 
163G5a°--20 3 
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that the hoiieflcial^ results obtained from the various sulphur fertlllKerS can 
not be attributes! to any extent to any effect such fertilizers may have lu 
liberating phospiiorus, potassium, or lime in the soil, or on nitrification.” 

Better results were obtained the first season, where the sulphur was applied 
to the soli In the fall or early winter, than where applied in the spring. The 
first season the gypsum and other sulphate fertilizers usually gave belter re- 
sults than flowers oi sulphur if applied in quantities supplying equal amounts 
of sulphur. The second season there was little or no difierence in the yield. 
The various sulphur fertilizers had a very stimulative effect on the root sys- 
tern, Increasing Its size and the number of nodules. 

Analyses made of the alfalfa plant grown under local conditions from fertilized 
and unfertilized plats showed that the fertlHzetl phuits coiitaiiu'd more sulphur, 
more protein, and more nitrogen than the iinrcrtiUze<l plants. Alfalfa hay grown 
under local conditions did not contain as much sulphur as that in the Middle 
We.stern States. The amount In alfalfa hay from fc'rtihzed plats varied from 
8.34 to 4.54 lbs. of sulphur to the ton, and in the hay from the unfertilized plats 
from 2.36 to 2.54 lbs. In the hay from the fertUizcci pints, from 71 to 7S) per 
cent of the sulphur was in organic form, the remainder in sulpiiaU* form, while 
in the hay from the unfertilized plats all the sulphur was in organic form. Up 
to the present time gypsum has given as good r(*sults on most of the soils ns 
superphosphate. Since the phosphorus content of many of tlu^se seals is lather 
low, It Is considered probaide that the superphosplmle will eventually giv(' ])(4tcr 
results than gypsum. 

“On most ail of the soils in southern Oregon an annual aptibcation on alfalfa 
of 200 lbs of gypsum, or 250 lbs. of siiiierpbospiiate, or Id to 50 ]]>s of stib 
phur and 200 lbs. of rock phosphate, will jirove highly ])rontable. 'rho latter 
combination will supply both sulphur and phosphorus most (‘conoinically. 
Sulphur should not be used by Itself on soils deficient in lime, as it will cause 
soil acidity. On such soils it siiould he used only In conjuiulion with liiieral 
quantities of lime or rock phosphate.” 

Fertilizing action of snlphnr on grapes, J. Orr viTzrT (Contpt. Rend. Arod, 
Apr. Franrr, 5 {1919). No. S2, pp. 8S5~SS7) — Experiments are reported in whu*h 
sulphur was added to soil growing grapes at the rate of 17H llis j>er acre, either 
alone or with horse manure at th(‘ into of 28,4.S0 lbs. p('r a(‘n\ Wliere the 
sulphur was added alone, crop increases of 10.2 per cent and 32 7 per e(^nt were 
obtained. Wliere horse manure was ,pdded alone there was a deeivas<^ in 
crop, but wb(*n added with sulphur crop increases of 25.03 and 27.3 per cent 
were obtalncHi. 

It is concluded that sulphur has a definite fertilizing action and that it also 
hastens the decomposition of the manure. 

Ten years* fertilizer experiments with manganese compounds and other 
stimulants, 1008-1917, H. G. Sodeebaum (MeddeL Vcntralnmt. Fdrso/cftv. 
Jordhrukf^omrddel , No. 166 {1918), pp, 20; in Zvnthl. Apr. Cheni., JfS (19J9), 
No, 4, pp. 136, 131 ; Jour. Snr. Chem. Indus., 38 {W19), No. Ilf, pp. 507A, 508A),-- 
Pot culture experiments with oats, peas, and hoans are reported, to study the 
Stimulating action of such manganese compounds as manganese sulphate, 
manganese carbonate, pyrolusite, hydrabMl manganese peroxid, ferromanganese 
slag, and other stimulants such as calcium fiuorid, potassium iodid, radioactive 
fertilizer, uranium acetate, and ferric hydroxld. 

0^t 17 series of te.sts, manganese carbonate used in conluncllon with 

aluminum sulphate on oats gave the only good results. The other materials 
wer(‘ usually without effect. Uranium salts had an injurious action when 
added in large amounts. 
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The action of ilaoricls on vegetation, A. (iA^rriER tyid p. Olausmann 
{Prog, Agr, et Vitic. {Ed. VEsi-Ccntre), JfO {1910), Eo, S3, pp, 15S~ 158), —Plat 
experfmonts on siliceous clay soils containing little lime, wifli calnuin fluorld 
added in amounts cquivak-nt to 100 mg. of tluorin i>er kilognun of soil, to 
clover, oats, carrots, potatoes, beets, cabbage, beans, poppies, barley, peas, 
turnips, mustard, leeks and other crops are reportcnl. 

A nuirk(‘(l increase was obtaiiKHl in a miniber of the e/ops ]>artieulnrly the 
more valuable croi>s. such as clover, oats, carrots, cabbage, peas, pcUatoes, etc., 
and at least a slight increase was obtained in the inaiority of the crops. A 
few of tb(‘ crops did not r(‘Spond to tins treatment, such as rye, barley, buck- 
wheat, kidney beans, and miisrtard; and beets, onions, and turnips were appar- 
ently slightly injui‘ed. In the majority of cases tlie residual effect the second 
year of calcium tluorid treatnaait was eitlier small or iH'u:ati\e 

Kiiginc wastes: The cachaza and cinders. Id r^AUvixo {Eniar. IJrpt Afjron. 
Cnha Bol. JfO {1018), pp. d/^).-~Tlus bulletin leports and discn^-,('s analvses of 
2112 samples of b.\ -products of the sugar industry, including sami)1es of 
(‘achaza or filter prc'ss waste, bb samp!{\s f)f laera.ssi', and Tb sauij'h' of fnnmco 
cinders with s]>c(‘ial reference to their \alue as sourc(\s oi fertilizing materials. 

It was found that the iiagnsse contained a notabh' ainonnt of potash, much 
greaU-r than that in the cinders or press waste, d'he hngnsso contained from 
4 3r> to lb. '17 pc'i* c('nt ol scdiihle jiolasb. th(‘ cinders from 1 to 10 07 per cent, 
and the pri'ss waste from 0 42 to 0 84 per cent wlaai fresh and trom 1 l.'> to 2.5 
per c»'nt wduai drj. IdK' pri'ss waste contained li’oni 1 03 to 3.04 per ccuit total 
idtrog(‘n juid irorn 10 to 14 pei cent lime. 

Commercial fcTiiltzcrs, 1* T.. lijnriAiU) {CdUfonun Stn. Buh 313 {1010), pp. 
107-2^7),- “idiis Imlietin nqiort.s th(‘ r(*snlts of actual and guariinlKMl analyses 
and valuations of 217 samples of fertilizm’s and f(>rtilizing niat<‘ria)s collectM 
for inspec'tion in Calitonda during tlu' liscal >ear (aided .Tune 30, Ibib. Of the 
total numlier ot valuations reported, '32 jaw cent were' Ix'low tb*' amount 
guaranties! 

Commercial fertilizers, tOlO, 0. P. Woods (Manic Eta (Iff f)i'>‘p OS 
ilOlO), pp d/-8(S) d ins Imlh'tin hrlidlv nnit'ws tlie Maine fc-rtilizcr law, and 
reports the results of actual and gnaranlied anal>S('s of 283 samid(\s of fertll- 
iz('r.s and fertilizing matei-ials collected for inspection in I\Taine for the year 1019. 

J'Vrtilizcr analyses {Md, Stale Val Apr. Quart., Xo. 83 ilOlO), pp 3J) —This 
contains the results of actual and ginrantied ana!.\sc,s and valuations of 318 
samples of fertilizers and fertilizing materials oflered tor sale in IMaryland 
from August, 1918, to January, 1919, inclusive. A table of registrations for 
1919 under the new^ fertilizer law is also Included 

Analyses of fertilizers: Call season, 1918 (But X. C. Bepi. Apr., JfO 
{1910), No. 254, (iup., pp. Tills hulletin contains tiie r(‘RuUs of analyses 

nud valuations of 145 samples of fertilizers and fertilizing materials collected 
for inspection in North Carolina during the fall season of 1918. 

The National Fertilizer Association: A history of its organization and 
growth, 1894-1918 {[BaJtifnore]: Nath Fort. Assoc., 1018, jip. Jf2, fufs. .S) — 
This Is a brief history of the National Fertilizer A.ssociation, consisting of a 
chronology of conventions and other important events. 

AGRICiriTURAL BOTANY, 

Flora of the District of Columbia and vicinity, A. S. niTnicocK and P. O. 
Standlky (77. S. Natl. Mns., Contrih. Nath Hcrharinm, 21 HOW), pp. S29, pis. 
42). In this publication the authors give keys to the families, genera, and 
species of plants found in the District of Columbia and vicinity. 



S24 


EXPEBIMEJKT STATION KBOOm 




Phytogeographi; of the Eastern moimtalii-froiit In Q^lorado. — I, Physi- 
cal geography and distribution of vegetation, A. G. Vestal (Bot, Oas,, 68 
{1919) y 2iIo. 5, pp, 1 53-193, figs. 17 ). — ^The present article deals more particularly 
with geographic clescription and relations. 

The genus Homaliuin in Ainorlca, S. F, Blake (U. S. Natl. Mus., Contrib. 
Natl. Herbarium, 20 {1019), pt. 7, pp. 224-235). — Description is given of 11 new 
species known to ocvur in South and Central America, and in Mexico. 

New South American sperniatophytes collected by H. M. Curran, 
S. F. BT.AKE {U. Natl. Mus., Contrib. Natl. Ilorbariumf 20 {1919), pi. 7, pp, 
237-245 ). — Pescriptions are given of a number of new species of plants col- 
lected by H, ISI. Curran in the Stale of Bahia, Brazil, and in tiie Department 
of Bolivar, ('ohmibia. 

Anatomical studies on littoral plants of Madagascar, M. Drms {Rev. 
G^n. not.. 31 {1919), Nos. 362, pp. 33-52, figi^ 5; 368, pp. 115-120, figs. S; 364. Pp. 
129-142, fi(n. 4 )- — This Is an account of a study of llie anatomical characl(Ts of 
a number of plants peculiar to the sands of the cast coast of Mnclagascar, re- 
gardlug winch lint little work has l^een recorded previously. Such plants show 
almost complete absence of epidermal protection. Otlier foa lures related to 
ecological factors are n(>tcd. 

A unifoliolate mutation in the adzuld bean, A. F. Blakkslee {Jour. 
Heredity. 10 {1919), No. 4. PP- 153-155, fig. 1). — Facts not(Hl in coimoetion with 
a unifoliolate habit in a specimen of the adziiki bean {Phaseolus argularis) are 
consUiored to show that this condition is of rare occurrence. Tliis fact in- 
dicates that It is genotypic In nature and not a niodiliciition Introduced by 
environmental factors. 

The problem of heterostyly, G. Trscjif ua {niol Znifbl, 3S {191H). No. 11, 
pp. 4^1-479) is a bibliographical discussion of observation and opinion 

rega rd i ng het erostyly . 

A biochemic basis for lh(' study of problems of iavonomy, heredity, 
evolution, etc., with espcidal refermiee to tht' steircli<*s and tissues of 
parent-stocks and hybrid-stocks and the starches and hemoglobins of 
varieties, species, and genera, K. T. Heu tfuit {Carnegie Inst, ^yash. Pub. 
270 {1919), vis. 1, pp. \7-f-d7t;, pis. 3/f. figs. S20; 2, pp. VI I -{-377-834).— Thlfi 
memoir su])iikments tJiut previously noted (F. y. IL, 81, p. 8v/4). It (‘on- 
sists largely of detailed reports of studies <»f parent stocks and their by- 
birds, and the rc'suUs obtained are ci-vnaidered to be of broad application in 
biology. Special studies were made of Amaryllis and Brunsvigia and many 
of their reputed lij’brlds. The dala olitairied in lliese studi(‘S are supplemented 
by investigations made of many other genera, species, and hybrids. The his- 
tological projierties and qualitative polariscope and iodin reactions of the 
parents are compared, and then those of the hybrid witli those of the parents, 
and when there are two hybrids of the same parentage their properties are 
compared. Much attention was given to the study of qualitative reactions with 
several reagents, and tlie reactions have been found to be of importance not 
only in the studies of the starches of different varieties, species, and genera, 
but also of slnrches of parents and hybrids. 

Studies in tlie pliysiology of the fungi, VI-X {Ann. Missouri Bot. Gard., 6 
{1919), Nos 2, pp. 93-142; 3, pp. 183-222, pi. 1, fgs. 5). — Tijese mimber.s com- 
plete the series previously noted (E. S. R., 38, p. 624), concluding with a bibliog- 
raphy. 

VI. The relation, of bacteria to cellulose fermentation induced by fwnfjbJ'hils 
special referenre to the decay of wood. IT. Schmitz (pp 93-136). — The when 
has found that wood sterilized by autoclaving undergoes certain changes 
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must be consldere<| when using wood for experimental purposes with wood- 
decaying fungi. Among these are changes in color, increase in the amount of 
reducing substances, in tbe acidity, and in the H-iori concentration of the ex- 
tract, and change in roslstan(*e toward decaj'. (yelluJose-dissoIving bacteria 
play no Important part in the decay of wood under natural conditions. The 
rate of decay may be nuiterially increased by the ordinary saproi)U.\ tic baeteria. 
The Influence of bacteria on the rate of decay caused l^y fungi varies with 
difi’erent fungi on dilTerent woods. 

VII. Growth of wood-desiroyhnij juiiin on liquid 7nedia, S. M. ZeJIer, H. 
Schmitz, and B. M. Diiggar (pp. 137-142). — The authors found that many wood- 
destroying fungi are not suitable for growth experiments with lipuid media. 
It was found tliat McruUus pivnstri, Polypous hicidus, Polystiotus versicolor^ 
Pleuroiua sapidus, and TrainetcH pcckii grow best in the order named on the 
media (anployed. Tiimzites vialts, Dadalca qvercinn and M. laayuiiMhs grow 
satislactoiily on Kiehards’ solution. It is consiilered desiralde to select a 
specitic inediuni for each fungus. IMon concentration dra\s not seem to be the 
limiting factor in growth, nor does it apjxair to i)e the factor wliu'h (hgerniines 
a desirahh‘ medium. The shifting of the H-ion conetadration due to metabolism 
depends upon both the fungus and the medium. No general statement can be 
made concerning the relation between the Il-ion concentrations of the culture 
medio and the growth of wood-destroying fungi as a group. 

VIII. Mired cultures, S. M. Zeller and H. Schmitz (pp. 1.S.3 102). — DelaUs 
and tabular results are given of work with mixed cultures of a niimher of 
fungi. 

IX. Enzytn action in Amtillaria mellea, Deedalea confruyosa, and Polyporus 
lucidus, IT. Schmitz and S. M. Zeller (pp. 103--20()).-~TJie authors indicate 
several eiizym.s for each of the fungi, P. lucidiia, A. mcJlca, and J>. confi ayosa. 
A new method for the determination of ammonia liberated by ainidase is de- 
scribed, this method involving the application of the indicator method for 
H-ion coiK-ent ration determination. 

X. Genninaiion of the spores of certain funyi in relafioi to hydrogo^r-ion 
conccntratcon, R. W. Webb (jip. 201-222). — Prom the work here reported it 
has been concluded that in tlie culture solution consisting of M/5 mannite, 
phosphoric acid, and .sodium hydroxid, successively iiu reusing roncentralions 
of Il-ioua from neutral or approximately neutral to pH 31 to 2.8 favorably in- 
fluence germination of the spores of Aspeiyillus rttycr, Penieilhuui cyclopium^ 
Botrytis cinvrea, Fnsariuiu sp., and L, septaria. (Termination is intluenctHl by 
H-lon concentration, varying with the organism. 

Some conditions affecting the and activities of Azotobacter cliroo- 

coccuni, K. H. Axukn {Ann, Missourn Bot, Gard., 6 {19PJ), Vo. /, pp. pi, 

1). — The experimental work reported in this jraper as done with A. c/iroo- 
eoocuuh is considered to ju.stify the suggestion that some of llie markedly bene- 
ficial results observed In cmlturnl solutions by diffenait workers are associated 
with phosphorus nutrltlou of the organism and witli maintenance of imoyier 
reaction of the medium. These experiments do not, however, jield the final 
proof regarding the mechanism of increased growth. Explanations and sug- 
gestions are offered, and some difficulties are indicated. 

The physiology of pollen, W. Bobiloff-Pkeisser {Bot. Centhl., BHhefte, S4 
{1917) t 1, Aht., No. 3, pp. 4^9-492, figs, 18). — The author details cliaracferistic 
processes and phases observed in the study of pollen of different plants as af- 
fected by various agencies. 

Th© development and contents of conifer needles, W. Kiiacitt {Bot, 
Vmtbl, r^heftc, 34 {1917), 1. AhU No. 5. pp. 493-di62).—This is a detailed ac- 
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count of tho anatomical development and of production of^guch compounds a« 
starcli or tannic acid in needles of dilterent conifers during their first year. 

I>irect assimilation of organic carbon by Oeratodon piirpuretis, W. J, 
Bobbins {Bot, Oax,, 65 (1918) ^ No, 6, pp, 5J^5-55U 5 ), — It is stated that 

under the conditions of the experimental study here reconied C. purpureu$ 
absorbed and utilized organic* carbon in the forms of levulose, glucose, galac- 
tose, lactose, cane s igar, and maltose, starch being formed in darkness from 
each of those, but that this moss did not utilize mannite, glycerin, or starch. 
Xrovulose as carbon source gave from 2 to 7 times greater growth than glucose, 
the maximum growth with the former occurring in darkness and with the latter 
during Illumination. ""Jlie formation of moss plants generally requires light 
as well as available carbohydrate. 

The reduction of <*arbon ilioxid by hydrogen peroxid as a basis for 
assimilation by idants, H. Wislicenus (Bcr, Dent. Chem. iU'Hrll., 51 (1918}. 
No, 10, pp. 9 ^f2~065).— The author describes the formation of formic acid from 
hydrogen peroxid. * 

The assimilation of carbon dioxid, A. Stoll (Vrtljschr. Naturf. Gesell. 
Zurich, 65 (1918), No. S~4> PP- 512~54S). — Summarizing the process of assimila- 
tion by clilorophylliferous plants as conceived according to the results of the 
study and discussion here presented, the author gives an outline of the chem- 
ical and euzymotlc action supposed to take place between the diffusion of the 
carbon dioxid through tlio cell walls from the outside and the appearance of 
the approi)riate carbohydrates. 

Willstatter’s investigations on carbon dioxid assimilation, H. I. Wateb- 
MAN (Chem. M’cekbh, 15 (1918), No. 57. pp. This is chiefly a dis- 

cussion of earlier and recent woik hy Willstiltter on carbon dioxid assimilation 
and related matters. 

Variation of carbohydrates in leaves, E. Mich el-Duh and (Uei\ G6n. Bot., 
SO (1918), Nos. 359, pp. 557-5/, .5; 360, pp. 377-^82; 31 (1919), Nos. 361. pp. 
10-27, flfjs. 2; 362, pp. 53-60, fu/s 5; 364, PP- 145-156; 365, pp. 196-204: 366, pp. 
251-268; 367, pp. 287-317).— The author presents tabular and other details, 
with discussion, of a study ^Yhich he has made of conttmt, transformation, and 
transference as regards chemical substances In various phases of the leaves 
of plants b(‘longing to several specie's, deciduous, evergreen, or annual. 

Iiinliu in plants, its origin and transformations, II. Colin (Key. G6n. 
Bot., 31 (1919), Nos. 363, pp. 70-80; 365, pp. 179-195; 366, pp. 229-250; 367, pp. 
277-286 ). — A study inulln In Jerusatem artichoke, chicory (Cichorinm inty- 
bus), dahlia, (decampane, and other plants is reported. 

Iniilin arises from the condensation of sugars. This is effected In the 
tubers, roots, or deeper j)or lions of the stem. In the plants studied, Inulln 
was not found among the sul>stances resulting Immediately from chlorophyll 
assimilation. It may bo formed from glucose or levulose. The synthetic and 
other proc(‘sses are discussed in case of the substances supposedly Involved, In- 
clnding an active diastase and its connection with germination. 

Biochemical researches on the physiological r51e of glucosids In plants, 
R. Combes (A’ei. 06n. Bot., 29 (1917), Nos. 347, pp. 321-332; 348, pp. 353-375, pis. 
3; SO (1918), Nos. 349 , pp. 5-15: 350, pp. 33-49; 351, pp. 70-92; 352, pp. 706- 
124; 553, pp. 146-156, 354, PP- 177-204, fiffs. 3; 355, pp. 226-237, figs. 2; 356, pp. 
245-269, figs. 5: 357, pp. 283-800, fig. 1; 358, pp. 321-332; 359, pp. 355-365).*- 
Summing up the main facts brought out in this serie.s, the author claims that 
plants growing in aseptic cultures, having their roots in contact with a 
nutritive medium, contain gluco.slds belonging to the saponins, behaving dif- 
ferently according to the species concerned. Examples of this are given, with 
discussion. 
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Iiifitiititijty of pl^ipts to their oyvn products, R. Combes {Compt. Rend, Acad. 
M. iParia^, 167 (1918)^ No. 7, pp. 215-^78, figs. 2). — In the course of the work 
above noletl, the author found that in case of Pisum, Polygonuiu, and Kaphanus 
cultivated under aseptic conditions in Knop’s solution with the addition of 
Agrosteinina sapojiin in strengths ranging from 0.01 to 1 per cent, these plants, 
whicli do not produce this gUicosid, showed re.snlting toxic action, while In 
case of AgroHlemtha fp^Juigo, which yields the glucosid, 'a strength of 1 per 
cent produ(‘ed no injury. 

The development of tyiJicul leaf glucosids in germinating and growing 
plants of Digitalis, W. Stkaub {Biorhem. Ziada., H2 (1917), No. 1~2, pp. J^H- 
59, pU. 3). — It is stated that the 8i)e<*ilic glucosids In seeds of Digitalis do not 
constitute r<\>erve niaterlal. They do not increase in the <*otyIedons nor are 
they utillzfHl there Leaf glucosids appear in the llrst foliage leaves, increas- 
ing in proportion to about 1 per cent of the dry weight of the latter. The 
diHa]>pearaiice from tlie of fals and tlie formation <*f chlorophyll are 

photo cliemi(*>il proce.xst‘s, luiMng no <Urect <*onnection with the s.Mithesis of 
glucosids, wiiicli appear to be merely by-producis ot the growth of the plant. 

Relations bt'twecui lexil' aiithocyaiiiii and respiration, G. ISicon.vs (Rev. 
(16n. Bof., 31 {1919), iVo. 363, pp. 161-178). — Tins work has in part been noted 
from anodua- source (11 S K., 42, p. 121)), It is considered safe to conclude 
from the data lieio iecord<‘<l that the production of aiuhocyanin is correlated 
with Uio formation of organic acids, and that the connection known to exist 
between oxidation and pigmentation Inheres in the production of th(‘se acids 
accompanUal l).\ the tormation ot tlie red pigment. 

Relation bctnetui respiration and geririiiiaiulity in steeds, O. K. Haus- 
MAN and K, 1*. l^A^leoF (In HihiidicuJtura y Otros Trahajos de las Estavionea, 
1917. Miuhid. I'.stav dc hJnsapo de Somllas, 1917, pp. (> 7 - 75 ). — Having em- 
1 in work witli cereals the method reported liy Quam (K. S. 11., 18, p. 
322), the author states that, while a <*ertain relation must be admitted to 
exist betwe^m ci'j'mnuibility p(a‘(‘entage of c(‘real setnls and carbon dioxid elab- 
orated daring tlu' n‘-^i)iration of th(' se<‘d. It i.s nevertheless impossible at the 
pieseid tuae to dJ'lei mine this relathm exactly. 

Tlie indiience of ill uiiti nation on the absorption of glucose by roots of 
higiier plants, D 0. de Lesiiuko and E. Mkhel-Duband ( Rev . tid/i. Boi., 31 
{1919), No 363, pp. 94-108). — In a study of illuminatiou as related to assiml- 
iation in Pisuni salintm under intensiii(‘s corresiionding mainly to those uti- 
lized by Ounhes and Rose (E. S. It., ^29, p. r»2(3), the author found that this 
heliophilou.s plant, which has limited power of nceommodation as regards 
cUlorophj/ll assimilation undi*r weak illnmination, is equally incapable when 
developed in such dim light of so increasing alisorjitive activity of Its roots as 
to cause them to in.Mke a sensibly greater increase in the quantity of organic 
carbon lakiai from the soil. Then* is no parallel or compensation between 
carbon absorption by green leaves in air and absorption of organic carbon by 
the roots in the soil. 

The iiiihience of light on iieriueahility of the plasma membrane and the 
method of permeability coeflicients, A. Tkondle (Vitljschr. Naiurf. GeaclL 
Ziirich, 63 (1918), No. 1~2, pp. 187-213, fma. if). — In tabular detail, the author 
sliow^s th(* relations between pernu'ahility of the plasma membrane and such 
factors as llgld intensity, duration of Illumination, and alterations of per- 
meability under natural conditions, also the ri'lations between permeability 
coeflicients and the amount of absorbed salts. 

Isotonic coclTich*nts and their utilization in determining permeability, 
H. Fitting (Jahrh. ^ViHa. Dot. [Pringsheim], 57 (1917), No. 4, pp. 553-612).— 
are detailed as carried out with Rhopo discolor in regard to the isotonic 
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coefficients for potassium nitrate and other salts in connectWm with cane sugar. 
The utilization of such coefficients Is discussed. 

[Osmotic values in plants], A. Ukspbunq and G. Blum {Ber, Deut, Bot, 
OeselL, S4 {1916) j No. 2, pp. 88-1^2, figs. 3 ). — Of these contrlbutionB on osmotic 
values, the first deals mninly with their distribution in tlio plant, the second 
with their regular variations, and the third with the influence of external con- 
ditions in this connection. 

Klectrical conductivity as a measure of the content of electrolytes of 
vegetable saps, H. Haynes {lUochem. Jour., IS (1919), No. 2, pp. 111-123). — 
Attention hs drawn to the influence of nonelectrolytes on the conduction of elec- 
tricity, and a paper of Arrhenius is summarized in wliich the effect is investi- 
gated and its magnitude given for various <‘nses. An examination Is made of 
the causes of the low values obtaintn^l in conductivity measurements In fruit 
juices containing organic acid in considerable quantities. These values are 
ascribed to the influence of nonelectrolytes and of salts. An attempt is made 
to estimate tlie Influence of nonelectrolytes and of the changes In the degree of 
dissociation produced by dilution In certain results obtained by Dixon and At- 
kins (E. S. K., 20, p. 828) when comparing the saj) taken from frozen and from 
unfrozen plant tissues, and suggestions are made in this connection. A formula 
Is also suggested by means of wiiich in certain cases conductivity measurements 
may be re<luct‘d to standard conditions. 

Fibrous protoi>lasniic structures in plant cells, A. Akerman (Lunds Univ. 
Arsskr.j n. ser., Bret. 2, 12 (1915), No. 4, pp. 64, ftps. 28).— The first part of this 
study reports an Investigation of thread-like protoplasmic structures in plant 
cells which have bocai noted under various names in reports of studios on this 
subject. The second portion relates to alterations in such protoplasmic struc- 
tures In the cell uiulm* the intlmmce of heat, light, narcotics, rmd ])lasmolysls. 

The significance of the chondriomc, A. Guh.likrm ond (Brv. Bot, SO 
(1918), No. 354, PP- 161-176, pis. 13) — Mucli of tlie mat(‘rial in this discussion 
has been noted previously (E. S. B., 40, p. 323). 

It is stated herein that by means of the .si>eclal technique employed these ele- 
ments may be brought out clearly, showing to the eye their existence as spe- 
cialized constituents of tlie coll. It is thought that these bodies may act as 
center.s of ehiboratioji feu- a number of the substances secreted by the cell. 

Contributions to the study of the vegetable proteases: T, Introductory, 
E. A. FiSFiER (Biochem. Jour., 13 (1919), No. 2, pp. 12^-134). — A pndiminary 
investigation was undertaken to determine whether the proteoclastic cnzyins 
exist in the ordinary foliage leaves and other parts In case of 14 common crops, 
and if so, how far they resemble in their action the seed proteases. 

The presence of protelnoclastic and peptoclastlc enzyme was established In 
case of each of the green plants examined. An examination was made In detail 
of beans, peas, and buckwlieat as to the difference in enzym content in various 
parts of tlie plant, the ro.sults of which are tabulated, with discussion, including 
the bearing of certain facts on digestion of these plants by animals. 

Diastase activity in relation to stage of development and carbohydrate 
content of the tuber of Solatium tuberosum, R. A. McGinty (Ann. Missouri 
Bot. Oard., 6 (1919), No. S, pp. 223-251). — ^A study is reported of the diastase 
activity at various developmental stages of potato juice ; also of reducing sugars, 
sucrose, and starch. 

It was found that diastase activity and starch content Increased ns the 
tubers developed, coinciding with a decrease in total sugars present. Dlastatlc 
activity decreased markedly In potato juice preserved with toluol and kept for 
24 hours at room temperature. Apparently, a co-enzym Is necessary to the 
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hydrolysis of star(|i by potato diastase. Tlie activating ajjont which exists in 
the juice Is not destroyed by boiling, nor is it precipitated by alcohol. 

Distribution of mineral elements and nitrogen in etiolated plants, G. 
Andb^: {Covipt. Rend, Acad. iSfpi. [Paru*], 167 {1918), No. 25, pp, 1001,-1006).— 
Following up the expciiiuonts reported by Maciuenne and Doinoupsy (PI. S. R., 
39, p. 62G), the author has dolerniined for wldte beans the distribution, In 
stem, cotyledons, and roots of dilTerdit cheniical coinpomAits. 

Nitrogen and pho.spliorus seem to migrate largely from cotyledons to other 
lK)rtions of the planllet. The behavior of sulphur is much like that of phos- 
phorus. 

Studies on traumatropisiiis, P. Stark {lUr. Deal. Bat. GeselL. SI, {1916), 
No. 8, pp. 1,92-508, figs. 11). — An account Is given of trojnsms occurring after 
injury to seedlings or older plants of dllferent species. 

Traumatropisni, P. 8tark {Jahrh. Bot [ Bring sheim'\, 57 {1917), 

No. 4* PP- 1,61-552, figs. 55). — Detailing extensive data obtained from studies on 
wound reactions In plants, the author states that while severe traumatic 
stimulus checks growth, moderate stimulation of this nature may result In 
growth acceleration. Sometimes these two phnsog of growth appear succes- 
sively. Traumatropic reaction may manliest itsidf as a moderate increase 
or decri'ase of growth. 

The ufec of the colorimeter in the indicator method of IF-ion determina- 
tion witli biological fluids, B. M. Duooau and 0. W. Donov; {Ann. Missouri 
Bot. Gatd., G (1919), No. 1, pp. 61~7o. fig. 1) — The work here reportnl Is con- 
sidered to justify the conclusion that the dinicullies involved in the approxi- 
mate determination of tlie TT-fon concc'ot ration of solutions exhibiting color 
may he largely overcome, and that thou'^eful range of certain brilliant indicators 
may be so considerably ex((‘nded that the number of indicators employed may 
be maUudally reduced. 

The niicrocolori meter in the indicator method of hydrogen-ion deter- 
mination, B. M. Dugc.ar (.Imi. Mtssnui i Bot. (lord., 6 (1919), No. S, pp. 179- 
181). — The auUior points out a modilication of the method employed in the 
work above noted. The standardization of the appar.atiis for tins work is said 
to he extremely simple, and the technique to be equally applicable wdien larger 
types of coloi'imetcr arc employed. 

Anthocyanin as u inicrochemfcal reagent, O. Ofiitz (Lunds IJmr. Irsskr., 
n. ser., Sect. 2, 12 (1916), No 5, pp. 57)^— Of tlie Iwm) sections of Ibis report and 
discussion, the first d(‘alR with anthocyanin ns a nucleai stain, the second with 
this reagent in relation to the hast fiberB and woody elements. A bibliography 
on the subject Is appended. 

The nioiinting of microscopic preparations, H (doueiN (Rev. 06n. Bot., SI 
{1919), No. 363, pp. 109-111,)- — This deals with the technique of mounting 
plant sections and epidermis, unicellular or lilamentons algax and pollen grains. 

Plant breeder’s envelope, R. B. Davts {Jour. Heredity, 10 {1919), No. 4, 
pp. 168, 169, fig. 1 ). — An envelope for use by plant breeders is described as hav- 
ing served admirably in work on tender succulent flax plants. It is thought 
to be adapted to work with other plants, 

FIELD CEOPS. 

[Repoi*t of field crops work in Ontario, 1018] (Rpt. Min. Agr. Ontario, 
1918, pp. 12-14, 19, 20, 69-78, fig. 1). — The development of winter wheat vari- 
eties and experimental and demonstration work with alfalfa and potatoes are 
briefly described, A list is presented of the weeds which proved most trouble* 
some during the past year. 
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[Keport of the Ontario Agricultural and Eacperimeiit^ Union] {Ontario 
Dept Agr., Ann, Rpt, Agr, and Eorpt Union, 40 (1918), pp, -The 

following papers were among those, presented at the annual meeting held In 
January, 1919: Kesults of Cooperative Experiments in Agriculture, by G. A. 
Zavitz; Summary of Cooperative Experiments in Weed Eratliaition, 1912- 
1918, by J. E. Howltt ; and The Outlook for Flax Orowing in Ontario, by K. L. 
Defries. ' 

[Ueport of field crops work in the British Virgin Islands, 1918-19], 

F, WA.TTS {Imp. Dept. Apr. Went Indies, Hpt. Af/v. Dept. Bnt. Virgin I si., 
1918-19, pp. 2~5, 6, 7, 9-11). — This rei>orts the results of variety tests with 
sugar caue, sweet potatoes, and cassava, and presents information relative to 
the status of the cotton and sugar industries in the islands. 

The yields obtained in the sugar cane variety tests range<i from 7 tons per 
acre for B. 8(X} to 14.7 tons for 1). 95. The sweet potatoes yh'lded at the rate 
of from 750 lbs. per acre for Black VIik* to 7,500 lbs. for ,Spooijer. The esti- 
mated yields of cassa\a ranged from 1,944 to 10,100 lbs. per acre Cor Mont- 
serrat varieties, and from 3,990 lbs. for both Cotton Tree and Frencli to 7,500 
lbs, for Blancita, Antigua sorts 

[Report of field crops work on the Gold Coast, 1916, 1917, and 1918] 

(Govt. Gold Coast, Rpt Ayr. Dept., 1916. pp. 28, ^0-42, 60, .W-55; 1917, 

pp. 43 - 45 , 49 , 51-53, 55, 58; 1918, pp. 28, 29, 4k, k5, 50, 62. 53, 56, 59, 0^).— 
These reports dc^scribe work with inisccllaiicous held cro]>.^ iHUiducted at vaiioms 
experimental centers in the coloiiy. 

[Agricultural products of French Africa] (In Mahi^res Premises Afri- 
caines. Paris: tJlmile Larose, 1918, v(d. 1, pp. 69-218, ^01-498, pis It. flffs. 8 ). — 
This work, comprising an account of tlu* prliici|)al agricultural product's of 
French Africa, contains chapters on cotton, sisul, and hemp prt‘pared by Y. 
Henry, on kapok by A. Iloiiard, and on j>eanuts b.^ J. Adam. 

[Report of field crojis work In Rhodesia, 1917-18], E, A Norms (Rho- 
desia Ayr. Jour., 15 (1918), Nos. 5. pp. 439-445; 6, pp 510-515). — This describes 
the coritimiation of work previously noted (E S. K., 40, p. including 

rotation experiments with corn, oats, velv<4 beans, snidlower, buckwheat, 
Napier fodder grass, broom corn, innng(‘ls, sweet potatoes, and radishes, and 
fertilizer tests with corn and potatoes. 

The improvement of pasture land in Morocco, 1* Dttcelukk (.\yron. 
Colon., 4 (1919), Ao, 26, pp. 38-4 An, general discussion of the subject the 
author presents a partial list of weeds eneountere<l on clny and sandy soils, 
togetlier with a list of grasses and other plants smU'd for both lenu»orury and 
permaneirt ]>asturos in westi'rn Moroeco. 

Preiraring land for grain crops on the prairies [of f'anada], compiled 
by J. II. Giusdalk (Ottawa, Canada: Dept. Ini., 2. cd., pp. 51, pis. S, figs, JO). — 
This edition of a publication previously noted (E. S. K., 30, p. 820), includes 
agricultural maps and additional informathm relating to t<'mp<Tature, pre- 
cipitation, seed, soils, fertilizers, and loans to fanners. 

The Devaux method of cereal culture, V. Manvilu (CoUivntore, 65 (1919), 
Ao. 31, pp. 672-679, fig. /).— The author briefly <liscusses the so-called Devaux 
method of cultivation for cereals (E. S. R., 38, p. 38), and concludes that while 
the system may be utilized in the rapid multiplication of new varhMlcs it does 
not lend Itself to a practical application in general field practice under condi- 
tions prevailing In Italy. 

Experiments In methods of sowing barley, 1909-1915, K. Iverskn 
{Tidsskr. Planfeavl, 26 (1919), No. 3, pp. 377-413) -This describes experi- 
ments planned to ascertain the effect of the rate and method of seeding barley 
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on the yield and t oe tendency to lodge. The plan of the ^experiment Included 
broadcasting and drilling in rows 10 and 20 cm. apart (about 4 and 8 In., 
resi>e('tlvely ) with different amounts of seed. Tystofte Prentice (Archer type) 
was employed In all the tests. The results secured may be summarized as 
follows : 

Broadcasting and drilling In rows 10 cm. apart resulted In about the same 
yield and (iiialily of gj-ain. The principal factor Involved is said to he the 
rate of seeding, this factor determining the possibilities for the development of 
the crop and its temlency to lodge. Drilling in rows 20 cm apart yielded on 
the average 300 kg. ])er hectare (about 89 lbs. iH*r acre) less tlian drilling in 
rows 30 <*m. apart. As the (luantlty of the se(‘d sown d('creased. the hectoliter 
weiglit and the size of tlie grain increased. The exi)eriiiR-rits also appear to 
lndb'at<' fluit by sowing c<niipnnitively small ainonnts of sml it is i>ossible, 
within ctntaln narrow limits, to counteract the terulcjicy of tlie crop to bvdge, 
although in consideration of tin* quantity of seed necessarily sown in general 
farm r>ractice this is said t<> have no practical application. 

th)rii families of South Dakota, A. N. IIvme (South Dalcoio Sta. Bui. 
}HC) (19 tv), 7 )p JS'i) — 'Idle e^r to-Tow forn breeding ^^ysteiii followed by the 
agronomy department of the station since 3930 is hrictly desin [bed and certain 
oh.servalions rei'orded (‘onc(‘rning the results secunsl. It Is staled that by means 
of this system i( is possible to pre.serve a p(‘dlgree of RO-calle<l corn families. 
The piHligree of the ears choseu for planting the 1939 breeding plat are jiroseuted 
In tabular form. 'I'Ih* princijial features of the author’s discussion, together with 
his recommendations, may he summarized as follows: 

The niolliet ears seh'cted for starling a breeding plat should not only be as 
numerous as practleable, Imt should als<^ represent as many sources as possible 
from among those likely ic excel In the qualities desii'cd. 

For the sam<‘ reason motluu- (‘ars should ho systematically introduced into the 
detassehRl rows of the hrcctling plat in succciHilng seasons from stock of other 
corn hr(‘eders and other sources ^^lu‘rc excellent strains are likely to bo found. 

Jt is also suggeste<l tluit high yielding tested remnants be nlilizcd as largely as 
possible in making and carrying out plans for corn breeding by stdection. 

Detasseling all (he (wen-numberod rows in the breeding plat insures that 
th(‘ progeny of these rows will be crossbred. 

.\11 of the 32 odd-rmmhercd (sire) rows in any given quarter of the breeding 
plat can he plarttcd from one single (‘a 5, providing the rows are short (10 hills). 
This sire car may be seb'cted from the highest yiiddlng row of another quarter, 
ac(‘ordiiig to plan. It Is maintained (hat tln^se i)ractices may he employed In 
the production of sml corn, which Is said to be the product of crossing strains 
that are seledeil for high yield (or any quality ). tliat are select<\i continuously, 
and whose sires and dams may have approached a homozygous <*oiidition. 

Finally, it Is concluded tliat the variety of corn named “All Dakota” pro- 
duced according to the foregoing i>lan should ultimately represent a (‘omblnation 
of high-yield (*haructers now existent in varieties that are successful in eastern 
South Dakota, such as Golden Glow, Minnesota 18, Fulton Yellow Dent, and 
Wimple. 

Synthetic proiluctioii of liigh-protein corn in relation to breeding, H. K. 
Hayes and R. .T. Garher (Jour. Amer. Soc. Apron., It (1919), Ao. S, pp SQ9~ 
SIB, pi. 1 ). — In this paper, a CHUitributlon from the Minnesota Kxix'riment Sta- 
tion, the authors discuss the effect of inbreeding and crosshreiailng in relation 
to corn improvement. They conclude that almost unlimited opportunities ob- 
tain In the application of these principles. 

In an effort to produce a high-proteln strain of Minnesota No, 13 corn, an 
experiment was begun in 1915 in which self- fertilized ears were analyzed for 
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protein and tlie iilgh-protein ears then employed as parents^n a cross. Tliree 
Fi crosses betv\'een lilgh-protein strains were studied in 1918 and gave very 
similar results. An increase in tlie average protein content of a little more 
than 2 per cent us conipared with Minnesota No. 13 was obtuiue<i, while the 
avej'age yield for the three crosses was 52.3 hu. and for Minnesota No. h3, 
48.9 bu. per acre. The crosses are to bo further selected for vigor. 

A list of 29 references is appended. 

Corn production in Kansas, C. O, Cunningham (IHeyi. Rpt. Kans. Bd. Agr,^ 
2t {1917-18), pp. 194-265, figs. 29).~~ThiB is a detailed dlscus.slou of the adapta- 
tions of the cro]), the? fie'ld practice's anel cultural luelhods eiujiloyeid in its 
production, harvesting and st<»ring corn, and insts^-L and oilier jicsts affecting 
corn ill tlie State. 

Cotton expe'riiiK^nts, 1018 , H. Ih Rrown ( J7#,s.vi>,s'ippi Bui. 186 (1919), 
pp, SI, figs. This describes the^ contluimtion of work with cotton along the 
same general linos as previou.sly noted (E. S. It., 40, p. 234). Dry weathe?r 
during May, June, and July retareled the growth of the crop, while boll weevil 
damage was far le^ss than at any time since wccivll infestation became wide- 
spread over the lit ate. 

Waniianiakor t’leveUind, (hcveland Big Boll, and Miller are recomm<*uded for 
thin hill land; Trice for rich hill land not infected with wilt; Expre.ss, Trice, 
Foster, and Wumiamakiir-Cleveland for delta and valley land fre<? from wilt 
but with heavy weevil infestation; Miller, Wannamaker-Clevelend, Polk, and 
Columbia for valley land with light wilt infection and light weevil Infestation; 
and Lewis G3 and Tri-Cook for heavy wilt infection hut few or no we(‘vlls. 

It is stated that tests again Indicated that close spacing rather than delayeri 
thinning led to increase<l yields in the single-stalk nu‘thod of cotton culture. 

Mississii>pl-grown seed Is detuned sup(*rior to seed from any otlu'r source. 

Information is also given on the fruiting of different cotton varieti(*s, tlie 
relation of gernnnation to .size of S€H*d, and the amount of cotton ginned by 
counties in the State prior to December 1 for the crops of 1918 and 1917, 
respectively. 

[The improvoniciit of Egyptian cotton], B. G. O. BonuAND (Agr, Jour, 
f'^ggpff 7 (1917), pp. 119, pis. 21). — This comprises a detailed reixirt of sta- 
tistical infoi motion si'cured during 1915 In connection with efforts to imi>rove, 
through field selection, existing types of cotton found In Egypt. Observations 
were made on the rate of grov^<h, tlovverlng, and boiling of different varieties 
grown at several localities in a study of the life-history of the various sorts 
In different parts of the country and to determine the pos.sibillty of forecasting 
the yield several weeks previous to picking. Records were also kept of Uie 
vegetative characters of a large number of plants representing different tyjK^s, 
and a detailed examination was made of the lint and seed In an attempt to 
ascertain the purity of the different varieties and to select the Ix'St plants 
from each locality for forming the basis of a pure seed supply for that region. 
The data are presented In tabular form, illustrated diagrammatlcally, and 
discussed. 

The author stales that “in this report will be found, for the first time, 
the composition in detail of the various types of cotton grown In this country 
[Egypt], and it will be clearly seen to what an undesirable extent all the dif- 
ferent varieties are mixeti.“ 

American cotton in the last three crop years, as well as cotton in the 
British Empire, 11. Heizmann (Tropcnpflanzer, Beiheftc, 18 (1918), No. S-^4, 
pp. VI-^99-254 ). — comprehensive study is made from census and other offi- 
cial and commercial statistics of the amount and value of the cotton crop of 
the United States, including lint cotton, Unters, seed, oil, and meal, and of 
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warehotise facilities, Interpi*etatlve comment is given on price fluctuations, the 
marketing conditions In the United States and on the Liverpool market, tho 
cause for the rise in cotton prices, the higher total value of the cotton crop 
owing to the profitable utilization of a higher percentage of it, the lime of 
selling and total value of the crop to tho farmer, and also the increased 
price of agricultural products in general, land rents, and the purchasing power 
of money. The author then Indicates the increased spindleage in the United 
States and the increasing concern of the liancashire and CV)ntlnental cotton 
manufacturing Industries in the curtailed amount of (‘xports of high grades 
of raw cotton, leading up to a survey of the organization of the lirltish Cotton 
Growers’ Association and of its efforts to encourage cotton growing in the 
British Empire. In that part of the study devoted to the cotton-growing pos- 
sibilities of the British Einjdi'e, he shows by regions the condition of cotton 
planting and length and quality of the .staple grown. Further consideration is 
then given to the classifh’ation of the principal cotton-producing sections of the 
United Slates according to kinds of cotton grown, that data being taken 
principally from the Ih S. Department of Agriculture puhlicatmns. 

Cotton growing in Australia (iS'ci. and indns. [dwst.], i (1919), No. d, pp. 
So(i-SC)0) .—'The revival of the industry' in Queensland is discussed. 

The flav industry in Australia, R. B. Ward aurf Indus. 1 

(1910), No. 6, pp. 3()l-3()7. fujs. ^).--7die present status of tlie industry and its 
future possibilities ar(‘ hrletly outlined. 

The industrial exploitation of juine jin Tuciiinanl, (\ DiAz (iniv. Tucu- 
mriv, Inform. Dept Invest. Indus , 1913, pp 3-17, tips. 0). — Ji!in(‘, a chenopodl- 
mvous plant, the aslt of which is said to >ield oonslderahle iiuantdies of sodium 
carbonate, is briefly described, Its distriljiitlon in TncninAn intli(‘ated, and the 
eommerciai exploitation of the plant dscussed. 

Tho history of the lujiine, II. AIiciiaiijs (Ihr. Dent. Pharm. OcselL, 29 
(1919), No 6, pp. 318-530).— llils comprises a historical account of the lupine 
as a cultivated croj). 

Sensitiveness of lupines to calcium, T. Th»iiFFi:R and W. Simmermaciifk 
(handle. Vers. 8lta., 93 (1919), No. 1-2. pp. The uutliors presoni addi- 

tional evidence, supplementing xvork prevhmsly noted (E. S. U,, ,’14. p. 71’ t), se- 
cured in experiments condiiclcd during Um' period of 1914 to 1017, Imdiislve. 
It is stated that tiielr results, in general, agree \\dlh those secured by Creydt 
(E. S. R., 8r», p. 441 ), except wdth regyrd to the effect of lime upon the lupine 
nodule-forming bacteria. 

Oat growing experiments in Scotland, J. A Symon (Bcoi. Jour. Apr., 2 
[1919), No. 4^ PP- 4'^^~')81) — This briefly describes variety, eulturnl, and fer- 
tilizer tests with oats. The necessity for improveil and well adapted varieties 
Is emphasized. 

Fer<*niiial rye-grass (Lolium perenne) , L. Cvkrtkr (V. S. Dept. Apr., 
Dept. Circ. 4^ (1919), pp. 2 ). — This contains a brief description of llie grass, 
together with notes on its adaptations, cultivation, and utilization. 

The rejuvenation and iinproveinent of potatoes, J. Atjmtot (Com pi. Uemd. 
Acad. Apr. France, 5 (1919), No. 35, pp. 905-910 ). — The author briefly outlines 
the progress of his work with potatoes during 1019, including observations on a 
large number of plants growm from seed, on artific ial ctossc*^ Ixdween different 
varieties and different species of Solanum, and on varieties of wild Solanum 
tubers. 

Fertillxer experiments with potatoes, E. H. Jenkins and O. P. CidNTON 
(Vonneetieut State Sfa. Bui. 214 (1919), pp. 4^U 4-32).-- In <*ooperative fertilizer 
tests during 1017 a complete commercial fertilizer (4:8: 4) failed to give any 
better results than a mixture containing no potash (4 : tO : 0), while the addition 
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of a ton or more wood aslies to the latter materially i "creased yiel4. 
The ashes also iiidurod scab, but not enon«:h to seriously Injure the market 
Quality of tl lo potatoes. 

An experiment was conducted durinfjr 11)18 In which a comparison was made 
between a 3:8:3 fertilizer and a 4:10:0 ceinbinntien. It is stated that the 
plants recel\ hr:: potash renmined alive 10 days lonj^er than tliose without potash, 
while tlie difunence in yield was about 50 bu. per aere in favor of the potash 
fertihz('r, estimated to ))(‘ a not ftnln of 804. 

Missiuij hills in potato fields: Tlieir effect ujioii the yield, L. O. OoulTvSON 
(A^'c^r }or/i 87c/e' X/e. If'vA popular cd, (1919), pp, 5, /v- 1 ). — A popular 
edition of Ihilleiin h*»P, previously noted (E. S. K., 41, p. 330). 

Frcliniinary note on the manuring of rice {in hlgypt], W. Cariwiugiit 
Jour. Fj(ni,d. S (/91S), pp. S9-~Ji2 ). — Aiiphentions of farmyard manure 
made during 1017 (o a poor, salty soil resulted in an average yield of 2,100 Ihs. 
of rice per feddan (2,023 Ihs. jier acre) as eoiiQ-jaiH’d with 1,310 Ihs. tor the un- 
mamired plats. On a medium loam soil of average fertility a .\ield of 3,802 Ihs. 
per feddan was obtained vitli manure and 2,S00 ll)s. wllliout. 

Sudan grass, H. X. ^h^AIX and R. E. (Ii tty (Bicn. Rpt. Kgur. Rdf. 4.<7r., 
21 {J9n~1(<), pp Rlfi, t'K/R. di -Tins ilescTiht‘s ilie growing of Sudan grass 
in Kansas as a laiv and pasture crop. U is said to he of sectujdary importance 
as a se('d cro]) in the State. 

Sugar l)c<'t x»rodiictioii in l^russia during the war, A. lUnnxs (Zirvhr. 
T'er. Devt Zutla i uuIvr , 1919, No. 7(>0, 1, pp 70-7 if) —Statistical information is 
given relati\e to the arem devoted to tlie crop and tli(‘ >ields secured. 

Report on tlie sugar-cane evperiiiKUits for the n' usou 1917* J. R 

Bovicrx ami J. l\ n’Ai.nrt^Txru^TTi: [IhnbadoR Dept. AOi., R}d. Sm/ar Dare JJjpIs., 
1917-1919, pp (Sd).— Fertilizer and \ariety to'^ts wnth •'iigar cane in P.arhados 
are re])ort<Ml on as Inurtofore (K. S. It., 40. p. 0.‘»3). 

1'he result, s of the fertilizer e\p(‘rlrm*nls were again ‘('liou^-iy aftected by the 
presence on tin' (ertilizc'r plats of the root borer ( Duipn p^' <, ahhi evfotua) and 
the hrowm hardback (Rhytalua awfthi), and aiaMPannod inconclusive. 

The usual data showing th<' results of tests wdlh sugar-cane seedlings, witli 
plant and ratoon canes, and with selected varieties of sugar cam* grown on 
nuim’rous ex'permpciitul pints and on different estates are given in tabular f<»rni. 
Observations are aKo recor(U‘d on the relative value for i)lai\tlng purimses of 
cuttings from large and small canes, frotji healthy canes as compared with canes 
attacked by the motli borer (Diairwa sacrharalis) , and from plant canes as 
compared witli tirst and sei'ond ratoons. 

The losses sustained in tlie field and in the factory from attacks of the moth 
borer are estimated to average $02.50 and $31.80 ]>er acre, respectively. 

The average yiidd secured from cutting.s of large canes amounted to 20.74 
tons per acre and from cuttings of small canes 25 00 tons. Cuttings from 
healthy canes produced at the rate of 25,88 tons and from canes attacked by 
moth borer 20 4 tons. Cutting.s from iilant canes, first, and second ratoons pro- 
duced average yields of 29.80, 30.70, ami 27.50 tons per acre, respectively. 
Since all the plats were seriously affected by insect pests, the results Hecure<l 
are deemed inconclusive. 

The highest yield of plant cane secured In the variety tests conducted on 
the experimental plats in the hlack-soil districts amounted to 8,700 Ihs, of 
muscovado (raw sugar) ix>r acre for W. No. 2, with Ba. 11403 second with 
8,530 lbs., and Ba. 8409 third w'ith 7,738 lbs. White Transparent, the standard 
variety, pi-oduced at the rate of 4,172 lbs. per acre. On the red soils the highest 
yield, 0,838 Ihs., was obtained from B. H. 10 (12), with B. S. F. 12 (27) sec- 
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ond with 8,898 Ibe , and Ba. 6082 third with 8»341 lbs. The avcrapje yield of 
White Transparent on this soil was 5,352 Ihs. 

Reports on the comparative yields of different varieties of cane were secured 
from 16 estates in the black-soil districts and from 13 in the red-soil districts. 
The hijjhest yield of plant cane on the black soils was secured from Ba. 
6032 and amounted to 34.13 tons of cane per acre as compannl witli 27.27 tons 
for White Transparent. In the red soil districts the best results were secured 
from B. H. 10 (12) with 37.82 tons as compand with 313 tons for B. 6-^50, 
the stiuulard sort for this region. The best yield of first ratoons on the black 
soil was .secured from B. II. 10 (12) with 27.49 tons i>er acre as compared with 
18.57 tons from B. 64.50, then,‘ being no ratoon crop of White Transparent. 
R. H. 10 (12) also gave the highest yield. 27,74 tons for the first ratoon crop 
on red soil a.s compand With 22.82 tons for B. 6450. In a se(‘ond ratoon crop 
grown on red .soil the high<\st yield wa.s obtained from Ba. 0032, and amounted 
to 26.49 tons as compand with 19 95 ton.s from B. 64.50. 

Swg:ar cane varieties, J, Jiswiier (Arch. ^uikcriudiiH. Ncdaland^ Indie, 26 
(1978), AV>. JO, pp figs. 14 »* in Meded Pioefsta. Java-Smherind us., 

Landhouu U'. Set., No. 9 {I9IS), pp. 27, pgs, tJf ) — Five additional variedies of 
sugar caiH' an* descrn>e<l in ooutimiation of similar work previously noted 
(F. S H , 40. i». 37). 

Stndie.s ill Indian sugar canes, C. A. Barseh (Mem. Dept. Agr. 

India, Bot. her.. 70 (79J!l), \o,s. 2, pp. VJ-\~75S, pis. 37, figs, d ; 3, pp. 746-779, 
pis. 8. fig. /).--In turtiuT contributions to the subject (10 S. K., 40, p. 829), 
the aulluu’ descnlK^s In Fart IV invest ignthais conducted duriiig Du* seasons 
of 1916-1917 and 1917' 1918 in whicli an effort was imnle t*) a.scca'tain the 
general princii>les of hnmehing lu sugar cam*. Tlie work einl)rac('d morpho- 
logical considerations, such as the early stages of see<llings and s])routed cut- 
tings, f)eilods of growth, abo\e ground hranehing, and almonnal bud forma- 
tion; oi>S(‘rvat:oris on tillering, incltiding tillering in seedlings and euitivated 
cane.s, the period of inaxliniiin tillering, urtiticial interference with tillering, 
factors infineneiug tillering, n review of lit(‘ratut\^ <ai the effect of spacing on 
tillering and other croj) character.s, and notes on (he relative richness of the 
juice in hramdies of different orders; and the dissection of a large uuinhtu* of 
stools representing different varieties of cane. For each plant dissivted a 
diagram was pn‘})ared showing the fiosition of the branches, and an algebraic 
formula constructed giving the structyre of the plant in resjavt to mature 
canes. In addition all the canes examined were measured as to thickness 
and length of Joints and notes recorded on runners, curvatures, injuries, etc. 
The results of the study may he briefly summarized as folhnvs : 

The different vnrltdie.s w^ere found to vary greatly in then-ate of maturity 
and cane formation, but this study was complicated by the fact that all the 
stools could not be examined at the same time owing to the large number dis- 
sected. A series ()f tables have been prepand showing tlie relative rate of 
maturity of the different sorts. 

Based on general formulae of canes at harvest,, obtained by averagimg the 
dissections of all the plants of a variety, it wnis found that the branching in 
the various groups, from the wild Saccharums to the thick tropical canes, w^as 
of the same order, but of very diffenuit degree. Letting a represent the main 
shoot, b its branches, c branches of l>, that is, branches of the second order, and 
so on, a series of formnlre of the canes at crop time wore derived, varying from 
in the thick canes to a+m5-f nc-Fnd+me+f in the wild Saccharums. 
It is stated that the different groups of Indian canes can be arranged in a 
series between these tw’'o extremes* and it is hoped that a .study of these 
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fomulae will throw^ some ilglit on the stage of developmentfof each group from 
Its supposed wild ancestor. 

Differences In form and size between the branches of different orders In the 
same plant were carefully studied, each cane being measured for the length of 
the basal branching portion before It assumed its full thickness, the thickness 
at 2 ft. from the base, tlie average length of the .joints in these 2 It., the 
presence of curvature nud runners, etc. In all of these characters a tardier 
development in the first shoot was observed, development increasing in rapidity 
as the branches of the higher orders were reached. The branches of the 
higher orders had a tenden<*y to he thicker, to have lunger joints, and to sh 
greater curvature. Tlie main shoot possessed a longer b«asHl preparatory . 
tlon than its l>]*ancJies, but in the other orders the presence of basal curvatg 
needed to place them in a position for upright growth, increased the reg 
short joints at the base, it being the general nil(‘ that a branch did not 
its full form until it was in a position to grow onward nnimpoded. 

The characters of the bramdies of different orders were found 
definite that, when a fielfl was cut, the canes could be separated wUhi* 
culty at the mill into early and late. A good deal of siiniiarity 
occurred bot^^^ell the a’s and ?/s, especially when the latter becaino 
a’s, but the change from //s to c's and d's was (ieeinod su!lici('ntly to 

render tbeir distinction generally \ery easy. 

Tart V, on tc^^tnio the svitnhility of sugar cane variviies for i^r^ii^ 

ties hy a smfnn of nicn^urcincnts, and periocluaty in the grou th of th 
vane, comia-ises a further contribution to tlu' subject. Aft(’r 
the literature on the growth in length of sugar cun(\ tlic author ^ 

system of cane lueasurementa by means of which it is said to be jmsssuoe to 
compare the growth of the same cane in different place.s, the (leve!opn,ont of 
Individual cam' charact('rs in various surroundings, and the manner in which 
different comniions cane growth in general. Tlie data secuied from 

seven North Indian varhdies of cane collected at Coimbatore and distributed 
to Taliparamba and SamalKota form tbo basis of this discussion 

The cbara(‘tors of the can<i growm in different places, the (‘omparative vigor 
of growth of ea( li variety in each locality, ninl the effeds of (lie season upon 
the length of (he joints of cane grow'u at Sanuilkota during (ho seasons of 
3915-1910 and 1910-1917 are diseu.ssed. A given variety usually attained its 
best growth In tlie vicinity of its native habitat. 

It is stated that in general, “first in importance, as Infhioneing growth, is 
the local elTect of the place, so much so that, within reasonable limits, it is 
often jiossjble to form an idea as to what kind of canes and leaves are to be 
expected from growing any cane variety there. The annual variations In the 
season and treatnanit occupy a secondary place, but are sometimes very marked 
In their effect. liastly, the variety grown sometimes dominates, and in some 
fariiiS tlie individuality of the variety couiiti'rhalances the effect of place and 
climate,’' 

Periodicity in the length of the joints is also di.sciissed, and a possible ex- 
planation of the peculiarities in the position of the maxima of joint length ad- 
vanced. The observational method employed in these studies is said to be In- 
adequate to determine whether the cause of periodicity is external or inherent. 

The germination of hulled and huliess timothy seed, M. Heinbich 
(Landw. Vers, 9S iJl9J9), No. 5-6, pp. 259-276). — ^The author describes ex- 
periments made In an effort to determine the relative gerniiiiability of hulled 
and hulles.s timothy seed. It is stated that the largest and best-ripened seed 
lose their hulls most easily, and that in every ease the germination of the 
hulless seeds was poorer than that of the hulled seed. The poorer germination 
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of the hulless seed’^.s attributed to a lowered power of resi5?taneo with respect 
to unfavorable storai^e conditions. Light was found to retard germ in at Ion, 
though It did not affect the final result unfavorably. Hulled and hulless seed 
behaved alike with re.sp(‘ct to the effect of light. 

Fertilizer experiments with tobacco, K. Diem (Mcdcd. Dili-Frocfsla. 
Medan, 2, set.. No. 4, pp. JOS) — This describes numerous fertilizer tests 
with tobacco conducted in the field during the pindod of IbH-lblfi, inclusive, 
in various experimental centers in Rnniatra. 

Selection experiments with Deli tobacco, HI, .7 A Hoxino {Medvd. Deli 
Proefsta. Medan, 2. set., No. 6, pp. 25). —This describes further observations on 
pure-line selections of tobacco in continuation of similar work previously noted 
(K. 8. 11, 41, p. 044). 

Stocks of leaf tobacco {Hur. of ih< Cenws 8.] But. 1S9 {19 IS), pp. JiG, 
fig. 1). — 'J'iie information contained in (his pnblii'ation is es--(‘nl jall\ the same 
as that previously noted (E. S. K., 40, p. 5*78), with the statistical data iiroiight 
up to date. 

Germinating freshly harvested winter wlieat, C. T ITarrinoton (Ke/cacc, 
n. Her., 50 {1919), No. 1501, p. 528). — The autlior t>i events a brief preliminary 
report on investigations made l)y the Secnl Tt^stiiig Laboratories of the L, S. 
Department of Agriculture in a stmly of the ditliculties encountensl in gfsim- 
nation tests of freshly harvested winter wheal. It is .stated that satisfactory 
germination can be secured, even in wheat taken from standing jilants and never 
aI1ow?ed to dry out, by the use of a lower temperature than is ordinarily em- 
ploy eu. 

Of 16 samples of freshly luirvested w heat about 99 ptn* cent l>egan to gca-minate 
in 5 days at t^miperatures of from 9 to 70° C. (48 to 61® F.), as comiiared with 
an averag(* of 86 per cent for saniiilcs gerndnatiHl at 22®. A temperature of 
about 1.5® Is recommerKhHj for gt‘riidnation tests of fre^lily haiwested wheat. 

Ilcmoval of the seed coat over the embryo l>> the use ot concentrated sul- 
phuric a<‘ld, followed by neutralization of the acid and washing, togi'ther with 
a number of meehanicul treatments to expose the embrjo and drying the grain 
at about 49® tor one wavk, gave sonuwvhat bemdicial elfucts in the siibseciuent 
germination test.s, but are deemed too tedious for general use. 

AH methods of treatment which were beneficial with winter wheat gave 
equally good results with spring whtait, and all except the sulplmiic acid treat- 
ment were used with more or less success in the germination of fre.shly har- 
vested barley and oats. 

On the prevention of lieating in wheat by means of air-tight storage, 

A. Dendy {lipts. dram Pests (7L<ir) Com., Eoij. Soc., [Lo7idonl, No. 5 {1919), 
pf 10, figs. 2).- — In connection with a study of air-tight storage as a pre- 
ventive measure against stored-graln Insects, ob.servations were also made on 
the effect of the treatment upon the grain Itself with particular reierenee to 
heating. 

It is stated tliat heating did not occur in wiieat stored in hermetically sealed 
vessels under the conditions of the experiment, and that rotting and the growth 
of molds w^ere also checked even in the presence of an excess of moisture. 
Damp wheat stored In sealed flasks became distinctly acid, but it Is deemed 
improbable that any serious acidity wwld develop in reasonably dry wheat 
under the same conditions. The method is believed to permit of the storage 
of grain at a higher moisture content than usual, although the limit of safety 
as regards the moisture content of wheat intended for prolonged storage In air- 
tight silos has not yet been determined. 
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The appearance of two maxima, separated by considerably Intervals of time, 
la the temperature curves of heating wheat is mealioaed. As a possible ex- 
planation it is suggested that two distinct proeovsses of fermentation are in- 
volved, the lirst being due 1o enzyms within the grain and 11 h‘ second to 
microbie fermentation resulting in tlie rotting of the wlu^at. 

Farm seeds and weeds, H. F. UonERTs {Hirn, Rpt, Kans, B(L A.</r., 21 
pp f}( 7 ^ ;:^6>).--Tlte aiore important Meeds found In the prin- 

cipal agricultural seeds (‘inployed in Kansas are indicated, and those which 
become noxious on th<‘ land are hrietlly descni)ed and illustrated. It is stated 
that most of the noxious weeds of tlie State ha\(‘ been introduetsl into tlie 
eastern part <*i' the eomdry from Kurope, and ha\c spnMci to Kiinsas through 
tin' sale and shipment of 

Seed reports, 1S>17, 1018, .1 W. Kij,LO(Ui (/Va??. />cpt. Agr. Bvl. 

2tffi (RUC), pp 25: (1077), pp, HI : H22 iI07S), pp, 20. fins 5).--A report of 

tlie seed eepeetiou tor l!'es(. \eais is gi\en. A total of 4P1 samples was tested 
in IPU;. 4P7 in 1017, ami 211 in 1018. In the 1018 r('iK>rt illustrations and brief 
flescrijiiioiis are gi\en of 100 noxious wec'd .set'ds found in farm seeds. 

[Seed testing in Wyoiniitgl, A, F. Vass Dairy. Food, and Oil DvyA. 

[/Ir/.], H (7070). xVf*. /. }ip 8' //). — This com])riscs a brief report on the number, 
kind, and quality of sami)h\s of agricultural sc('d t*xariimed by the Slate 
ngronomivSt for the y('ai ended Soplemhor 80, 1910 

HORTICULTURE. 

Bciein'c and fruit growing, ])rKE oi Hi.mor.i) ami S Pn kkriXO (London: 
Macpiiflau d ( o . 7Jd . 7010, pp, YA7/4-.75/, pi /. ftps Al).— An account of the 
results oblano'd ai (he Woburn Kxix'rinicntal Flint Farm since its foundation 
in 1801, jii’o^iess n'jiorls on whhdi luive Ix^eii noKn) horn time to time (E. S K., 
38, p olO). 

Coinnierce and trade in Italian h<»rtieiilturul products, S, Moniuxi 
(/ Tntilati d\ Voninin c i lOodofh ddla OriirolDo u JUiUana. Ran Remo, 
Holy: \ssoc. Ortic I^)of. lial„ JOJO. pp. -la (Ids piiblicaiiou the aiitnor lias 

brought togdher the a\allabl(' infoimalion relati\e to the productimj and the 
domestic and mxport trade in Italy's \nriou.s horticultural products. The subject 
matter is ha^nd largely ou a scrios of articles appearing in Bullcftino del 
Assoeia:ionc Orlteohi l*r()f< ssionalv 7iaUana, 1910-1010. 

The ialn:d:on of fridt trt*es, X\ LtcomcR (I Ayt. et Rurale, 0 itOtO), No. 
J/7, pp — A Uiscussmn of metlimls of \alulng fruit trees for the fixa- 

tion of imh'mmties in case of (h'struclion. 

The culture of small fruits, F. Pkiraz (A/itt. Ayr. Prov Quehec Bui 6S 
(7070), pp 80, flys. A practical treatise on tiie culture of straw’bcrries, 

cane and bush fruits, crauheriic's, and grapes, with special reference to condb 
tions in (,hb'bc<' 

<»’rape diseases and modern meihods of controlling them, K. MiiiXKR 
iRchsdiadlmyr uud Ihrc Nciizeitlkdic BelcUmpfung. Kdrl.Hruhc (Bndcn): (1. 

Braunsehr J7oflrudLdrurke'} ei nnd VerJay, 7918, pp. ¥17+203, pis, 3, figs. 65). 

A contribution from the Agricultural Experiment Station at Auguslenherg 
descrildng the more important diseases and insect pests of grapes and rncthoda 
usod in their control, Including both spraying treatment and the breeding of 
resistant types. 

Bix years’ experience with budded avocados, J. T. Wiieixin (Ann. Hpts, 
Cal Avocado Assoc., 1018-19, pp. 51-53 ). — Notes on the present condition of 
number of varieties of budded avocados planted in 1014 and at later datcfej, 
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The iiYOcados o* Mexico; A preliminary report, W. ]Popenoe {Ann. Rpta. 
Cal. Avocado Assoc., 19J8~19, pp. 58-74^ pis. 6).— A contribution from the Uni- 
versity of California, comprising a preliminary report of investigations on the 
avocaclos In Mexi<*o InfDrmation thus far securofl is given relative to the 
history ami dislribution of the avocado in Mexico, the classiticalion of the 
various sp<‘cies and ra<'('s involved, soil and climatic conditions under which 
they are found, inolhods of culture, harvesting and markiding, the bearing 
habitvS, character (d the fruit, etc. 

Essays on tea iiluckiug, O. P. C'oiien Stuart, E. IfAMAicicKS, and E. L. 
Siahaja {Dept. Aarufb., Ntu'. en Handel [Diiich East Indies], Heded. Proefsta. 
Thee, No. 65 (JO ID), pp, 79, pis. J8) - -This comi)rises the following papers relat- 
ing to difi'erent phas(‘s of tea plucking: hX'pc'rinients on the I>ocapitation of Tea 
Shoots (Pruning, Plucking, and Itegriieratn ij) (pi> 1~47), and Notes on iduck- 
ing Terms and Plucking IMf'thods (pp 0.T79), by the sojijnr author; (Observa- 
tions Ofi 'Tea Plucking (pp. 48-53). by E. llamakers; Some Opinions on 
Tlamakers' Articles (pp. 51 57), by the senior author; ami N(des on White 
Tip (7mpt‘rial) Fdm'klng ( pic 58-452), by E. L. Sjalmia 

roniTiH'rcial rose culture, iC Holmes (Neir 4(uJr: A. 'J\ De 7a; Mare Co., 
hie, 1919. 2 rd pp JDd, pis. 2, fas. 67). — A revKed and enlarged edition of 
this practical guide to modern methods of growing the ruse for market purposes 
(35. S. K.. 20, p 337). 

FOEESTEY. 

A [lolicy of forestry for tlie Nation, II S Ouwrs (Ainrr. Forestry, 25 
{1919), Ao. S/0, pp JJfOl-l 'fO 'D ~ An continuation oi a pre^ ions jjaper (K. S. Tl., 
11, p, 540) the author fjresents a fiirtluT outhno of g polKy of forestry for 
the Nation. 

Annual report of the director of forests, 1 9 IS, K. If. f’ S\\ vi.v (Ann. 
Rpt. Dept Pith. Lands Queensland. 19/8, pp. Chj -69, pis. Jf) — A rciuul on the ac- 
tivities of the Que(TisIand Fore.st Service for the calendar year TJ18, including 
a dlsciLssiou of the general forest situation in Aiudralia and Queensland and 
notes on silvical and research uork, forest protection, organization, demarca- 
tion, and utilization. Data dealing wltli revenues, expigiditures, the timber 
cut, and progress In the saw-ndiUng indusiry are also ghen 

A suggested di^parture in National Fore.st stuni]>agc appraisals, H. R. 
Flint (dour. Forestry. 17 (1919), No 7, pp. 823- 828). —The author briefly dis- 
cusses tlie present method of making stumpage appraisals, and suggests some 
changes which, it is believed, would increase the accuracy of lh(‘ ajipraisala and 
lend to promote sales 

Oommeiits on a suggi^sted departure iii National Forest stumpage ap- 
praisals, J. W. OniARi) (Jonr. Foiestry, 17 (19/9). No. 7. pp. <S28-88/). — This 
comprises comments on the alKuc noted article 

Alinement charts in forest mensuration, I>. Truce {Jour Forrsini 17 
(1919), No. 7, pp. 77S-801. fgs. 15). — A coni rihuli<'n from the rni\ersity of 
Falffornla, in which the author presents six charts applying to certain of the 
most commonly nsed formulas of f<u*cst mensuration and di'-^cusses their apjdi- 
cation. The use of alinement charts in the solution of varitms other formulas 
is also considered. 

An analysis of logging costs in Ontario, compiled by (h A. Mullot and 
W. M. Robertson {Jour. Forestry, 17 (1919), No. 7, pp. 887 -838). — The data 
here presented represent averages for the Province of Ontario. They were 
compiled from a large number of reports and supplemented and checked by 
data of the compilers. 
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A volume table f^r hewed railroad ties, J. W. GrRARB^and U. S. Swartz 
(Jour. Forestry, 17 (1919), No. 7, pp. HSO-842, fly. 1). — The authors here present 
a tie volume table constructed for lurch and Douglas fir, showing the number 
of ties to be obtained from each diameter and height cUiss. 

British Guiana timbers, D. S IIoufnkkrk (Jour. Bd. Agr. Brit, Gufana, 12 
(1919), No. S, pp. lo2~187).~~A descriptne list with the available information 
relative to CO timber trees of British Guiana. A list Is given of authorities 
consulted, and two tables of mechanical tests of various woods arc a impended 

Basket Avillow culture in Maryland, K. E. Pfliffkr (BnUimore: ?dd. Btate 
Bd. Forestry, 1919, pp. 24, pis. 9). — A Hinall treatise on b.Msket willow cxillure, 
based on a survey of the industry in Maryland and on the lilx^ratiire of the 
subject. Information is gisen relative to preparation of the .soil; stdection of 
varieties; methods of prt'paration, culture, havesting, and marketing of the 
crop; yields and returns; and enemies of the willow. 

Observations and considerations on the inflorescence, fruiting, and seed 
forming in Cinchona ledgeriana Moens, (1 FEENSTKA-SiaTiTF.a (Depi. Landb., 
Nijv. en UandeJ [Dutch East Indies], Medcd. Kina Proefsta . No 6 (1019), pp. 
S5, pis. S, figs. 20) — A study of the flower hiol(»g 3 ' and repioduetloti In the Cln 
choiin tn^e, including notes on bnn’dmg and selecting methods for Cinchona. 

In artificial pollination experiments made by the author on two trees, the 
flowers were self-sterile, whereas with cross-pollination both tn*es yielded 
fruit and sihhI in all cases. In view of the fact that oilier invc'St i gat Ions 
have indicated the self-fertility of C. ledgcriana, the author concludes that for 
Cinchona the condition of fertility or sterility is closely related to form- 
variation in the flowers. The results of sterility investigations with several 
other plants are bnell.y reviewed. 

Bordered pits in Douglas flr: A study of the position of tlie torus in 
iTiountuin and lowland specimens in relation to creosote penetration, G J. 
GRitUN (Jour. FiO'cstry, 17 (1919), Kn. 7, pp. 81^> 822, fip 1). — The piiriiose of 
this study was to secure deflnite information as to the position of the tori of 
the bordered jiits in Douglas fir, as found under a variety of <‘ondii inns, and to 
determine, if iH»ssible, the etTiad of these on penetration with creosote. Ue- 
Bults of the study are summarized as follows: 

A considerable number of the suinmerwood tori in both the sapwood and 
heartwood of the raonntain-growTi specimens of Douglas fir were already as- 
pirated in the greenwood. This was not,.true in the lowland specimens. In th(‘ 
air-dry sajiw^ood and heartvvood of the mountain-grown mati’rial a still larger 
proportion of asjiirated tcui in both siudiig and suinmerwood were found. In 
the air-dry heartwood of the lowland material aspirated tori were noted in the 
springwood, but in the summerw^ood the tori were all In the central position. 
Oven-drying tended to increase the number of aspirated tori in both mountain 
and lowdand specimens. Creosoted specimens showx'd a fair to good iienetra- 
tlon, especially in the summerwood in the lowland, but very i>oor or practically 
no penetration in the mountain-growm material Lack of penetration coincided 
directly wdtli the miniber of tori aspirated. 

Treatments of alr-drlod material wdth air and steana caused no apparent dis- 
placement of the tori from the position held in matched untreated pieces from 
Bpecirnens. Green lowdaiid-growm material soaked in alcohol and then oven- 
dried show'od the tori in the same positions after treatment that they held 
when the wwd was In the green condition — that is, they did not become as- 
pirated on drying, as did the tori in the specimens not treated with alcohol. 

Oil the causes of natural coagulation in the latex of Hevea brasiHensis, 
G. Vernet (Bui Agr. Inst. Bci. Saigon [Cochin China], 1 (1919), No. 11, pp. 
8tft-Jf47) — The author presents evidence to show^ that, contrary to the opinions 
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of certain investi^iitors, tlie intervention of cnzynis is unnecessary for the pro- 
motion of coagulation in Heven latex. Diluted and boiled* In tox may be coagu- 
lated either by adding acetic acid or by adding mineral acids such as snlpluiric, 
nitric, hydrochloric, etc. (Coagulation in the prt'sence of ferments is allributed 
merely to the acidity caused by the ferments rather than to enzymatic action. 

It is pointed out that the phenomenon of coagulation should not be confounded 
with ulterior processes in the conguluin which are due to microorganisms. 

Effect of fertilization on the seed of Jeffrey pine, 10. N. Munists {Plant 
WorZJ, (J9J9), No. 5, pp. — In the spring of 1914 the author con- 

ducted some hand-pollinatloii experiments with the JefTrey pine {Pinas jeffreyi) 
ill the San Bernardino Mountains of southern California, with a view to de- 
termining the effect of the parents on the seed. The experiments were con- 
ducted with thrifty trees, insect-infested trees, snppress<Ml trees, ami mistletoe- 
infested tree.s. Seeds n^sultlng from the various pollinations w’ere sown under 
nursery conditions, and germination data secured width are liere pr(‘sented in 
tabular form and discussed. 

In general, th(‘ ixdlen from thrifty trees was found to transmit somti of the 
parent's characteristics to the seed widch it fertilized since the seed, the 
germination percentage, and the real germination value as well as tiie seedling 
growdh are larger when tlie ctuies on poorer tree.s are ft'rtilized wutb It. An 
ai)i)nrent contradiction wais found when pollen from poorer tiet»s w’as used In 
fertilizing the (‘oik's of thrifty trees, for the cones from the thrllty tree furnish 
the larger and healthier seed, no matter w^hat tree furnished the ]»ollcn. It is 
suggested that this may he due to the greater strength of the jdstillate flow’ers. 
Pollen from inst^ct-infesled tret's apparently has no effect up.on the seed pro- 
duced. The effect of the [hstilhite flow'ers of the infested tree was not de- 
termined in thwo experiments. 

Tre(‘s aff(‘cted with mistletoe had half as many mori^ s('od to the pound as 
were found in the cones on thrifty tn‘es, but the germination was 20 per cent 
lower and the sei'diings were lud so vigorous, though the real value of the seed 
W'as aliout tlie same. The suppressed, malformed, aral dlseasc^tl frees gave the 
largest nuiiilier of seed to the jiound, and this seed liad the lowest germination 
percentage, tlie low'est ri*al \alue, and produced the smallest trees in the nursery. 

(h’oss-fortilization ni)pears desirable because it produces larger sized seed, 
greater germination piwvers, higher real value to the pound, and bettm- growdh 
in the seedling stage Tins is apparently true no matter whether applied to the 
suppressed or in tested trees or to th5 best tr^^s in the stami. These results 
aiipear to show" that in timber .sale practices only thrifty seed trees should he 
left, and that all diseasi'd and siippresstnl trees should be removed in order to 
se<.‘ure In the future the best i>os.slble forest. 

The management of a teak forest, H. C Walktr (Indian Forester, 4^ 
(1919), No. 11, pp 5G1~57H). — A dlscns.sion of management p!*actices on re- 
served teak forests in Burma, maintained for export purposes. 

Turpentine orcliarding effect on long-leaf timber, (i Drolet {Jour. For- 
estry, 17 (1919), No. 7, pp. 8S2~SS/f). — Some data are given showing the effwt 
on the timber of turpentining long-leaf pine under difforcuit conditions. The 
data indicate that iimier proper conditions of turpentining the timberland owmer 
may realize an income from the sale of turpentine materials without materially 
damaging the timber. 

“ Built-up wood,” O. M. Butler (Amer. Forestry, 25 (1919), No. StO, pp. 
llflO-HlIf, ftps. 7). — ^An account of the work of the Forest Brodiicts Laboratory 
at Madison, Wis., in developing methods of building up various w-ooden articles 
from smaller material of special forms or types of lumber to replace or to serve 
as substitutes for full-sawn or solid material. 
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The wood’^using industries of Maryland, F. W. BESLEYiand J. Q, Dobbanck 

{Baltimore: Md. State Bd, Forestry^ 1919, pp. 122, pis. 22). — statistical study 
of the wood-using Industry in Maryland, with special reference to the year 
ended September 1, 1916. In addition to data on the amounts and varieties 
of woods employed in the various industries, tables and descriptions are given 
which show the kinds of wood manufactured in each county of the State, with 
the amounts grown hi Maryland, the United States, and foreign countries, and 
the total quantities used and what th(‘y cost. 

DISEASES OF PLANTS. 

The first decade of the American IMjytopathologic'al Society, C. L. Shear 
(Phytopathology, 9 (1919), No. 4. PP- 165-170). — review is given of the or- 
ganization and subsequent deveiopnient of the American Phytopathologlcal 
Society. 

Plant pathology in Japan, IT. A. Lee (Phytopathology, 9 (1919), No. i, pp. 
17S, 179). — A hriet sKetcii is given of the organization and extent of patho- 
logical work in Japan. 

On the development of plant patiudogy in Japan: A bri^*f historical 
sk(‘teh, M. Shiuai ( Inn. Phytopath. Soc. Japan, 1 (1918), No. /, pp. J~4)- — 
This coiilains infonnafion on injuries to plants in fnnner times, (*hi(‘tly by 
insect pests and other nonparasitic a gen < n vs, and also in recejit .\ears. Ihndodi- 
cnls and other piiblh^ations arc nieuUoncHl. Ueference is made to K. Miyabe 
as a souree of information regarding jilant I)atholog;^^ 

Philippine plant diseases, (). IticiNKiNu (Phytopathology, 9 (1919), No. J, 
pp. lUi-lJJ)) — Lists are given of a number of the more common diseases affect 
Ing economic plants in the l*liiH])pines, the (llseas(%s b(‘ing described under llie 
host idants, whh'li are arranged alphabetically. 

[Important diseases of food plants], P. Lehkens (Jahrb. Dcut. Lundw, 
Gvsall,, 30 (191x7), Ni>. 2, pp is a re\iew of the more important 

diseases of food cereals, legume^, and tubers 

The relation of teniperattivc and humidity to infection by certain fupi^i, 
J. 1. L^ruiTzL'N (Phytopathology, 9 {P)19), No 1, pp. 7-jj) — The puri)ose of 
the study here presented was to deUTinine tlie influence of temperature and 
humidity upon infection, and to find out wlaUher a lilm of water covcadng the 
surface of tlie plant is es.sential for the fungus to become establislnn:! upon the 
host. Studies \N(‘re made of Colit tottiThum imdernathianuia on beans, Asvo- 
chyta fagopyniin on buckwheat, ami Puainia graininis on wheat. 

The lower limit of temperature for inA'^ tiori of wheat in these oxiierlmeuts 
was 42“, beans 57®, and biickwlasit P. Tiie niaxuuimi temperature for 
Infection was, for wlieat and hi'ans 80® and buckwheat 100®, There appeared 
to be no dctinite optimum of tempeniture for Infection in the hosts and para- 
sites used, where tlie number oi infeclions was used ns a measure of the 
amount of infection and sudichait time was allowed the fungi to estab- 
lish a relation with the hosts. The range of humidity for infection of buck- 
wheat varied between 00 and 100 per cent and for wheat and beans betw'een 92 
and 100 per cent. A film of water covering the leaf surface was not found es- 
sential to infection. 

Daylight fumigation with hydrocyanic acid, II. J. Quavxe (Cal Citrogr,, 
^ (1919), No. 11, p. 292). — ^^rhe difierence between daylight and darkness in re- 
lation to fumigation with hydrocyanic acid is said to be a difference in regard 
to light, temperature, and moisture, affecting the plant through the influence of 
each of these or combinations thereof on stomatal opening, chemical relations 
affecting gas absorption, and cuticular defense. 



10203 


mSEASJBS Ot K.AKTS. 


243 


Soil disitifectlda by hot water to control the root-knot nematode and 
paraBilic soil fungi, L. P. Byars and W. W. Gilrkrt (Ahi, in Phytopathology , 

9 (1919), No. f, p. 49). — A report is given of experiments inncle to determine llie 
possibility of using hot water as a means of disinfecting small quantities of 
soil Infested with the root-knot nematode {Heterodera radicicola) and tlie 
damping oft organisms Rln::ocionia sp. and Pythium debar ycmuin. The work 
was carried on with soil in 4 and 8 in. pots and in shallow bom*hes, and the 
Investigations showed that the immersion of 4-in, pots of infested soil in boil- 
ing water for five minnies killed all the organisms concernerl. The applita- 
liou of 3 liters of boiling water to 8-iii. pots of similarly infested soil gave 
Identical resiills. The pouring of boiling water over infested s(al at the rate 
of 7 gnl. per cubic foot of infested soil x>ractically eliminated the' nematode 
and fungi from shallow benches. 

Experiments on the control of the root-knot nematode, Heterodera 
radicicola, L. P. 11 yai;s (Phytopathology, 9 (1919), No. 2, pp 93~t0'^, pi 1).— 
An account is given of exi)erimeiits in the use of hydrot‘yanic acid gas In 
loam soil for the control of the root-knot nematode, the exp(‘rinieiits being 
conductc^l )n tlie greenhouse's In Washington, 1> C., and at tlie IMjint Intro- 
duction Station of the l>epartmGnt at Brooksvllle, Fla. It was found that 
hydrocyanic Jicid gas as liberated in loam soil by applications of sodium (‘yauid 
and conuneieial aininonium sulphate taih'd to ('radicatt' the loot-knot nematcKle 
from tin' soil, even when applkxl at the rate of 3,tUH) and o, hK.) lbs., respec- 
tively, per acre. 

No Infection, however, was fmuid at the end of the first si'ason on dasheen 
plants growui in plats treati'd with those quantiiies, or where twasthuds of the 
amounts were used In the .s.mu' plats at the end of tlie season there wms 
found to be a mild Infection W'liere tbe plat< reec'ived from one-third to 
one-sixth of the above quantities of tin' cln'inicals, less than half the t('st plants 
showed lniecU<m the first season, while at the end of tlic next year e\ery 
plant grow'o in tin' jilats was Infected Tin' chemicals w’ere found to 
be about ecjually efiective in jiowdered <»r liquid tonn. (hi account of the cost 
and because of tlie imporf('<‘t control hydrocyanic acid gas Is not (‘on.sulered 

10 be a practicable means for controlling the root knot on large arc'as ot loam 
soil On a small scale, how’ever, it is thought that it might be used to advan- 
tage. 

Uhizoctonia in lawns and i)astures, (d. Y Pirra and II. S. Coe (Phyto- 
pathology, 9 (1919), No. 2, pp. pfs 2) -The authoi's’ attention wats calied 

to a trouble affecting the turf In golf ci'urses near Philadelphia, and later 
the same disease apx>eared near Washington and elsewhere. Studies were 
made that left no doubt that the trouble in question was due to h*hizoido)n'a 
solanL Various lawn plants differ in siisceptihillty to tlu' tungus, wdneh aj)- 
p<\‘ired in the vicinity of Washington wdth the first hot. muggy wmather of 
summer. With the appearance of hot, dry wn*ather, the disea greatly 
chei'ked. Experiments wdth Bordeaux mixture, applied at short intervals 
when the disease first makes its appearance, seemed to indicate that it could 
be successfully controlled in this manner. Various chemicals applied to the soil 
w^ere tested, but none proved satisfactory. Experiments which have been in 
progress for three years with the different varieties of grass showed varying 
susceptibility, and some of the bent grnsse.s are considered very emn'iiraging 
for future planting. 

Further studies on the specialization of black cereal rust in Sweden and 
other lands, J. Eriksson (Vcnthl Hakt. [c/c.l, 2. Aht , {1918), No. JS~19, 

pp. 34 O- 417 )- — The author has extended his studies, formerly iiotixl (E, S. R., 
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14, p, 771), and gives the results in detail for rust on different cereals in 
various regions. ’ 

On the grain ol’ barley or wheat, infected by smut fungus through the 
flower, S. Mutra {Ann. Pfi'fftopath. Koe. Japan, 1 (1918) y No. 1, pp. J6-26 ). — 
This is in the Japanese language, with a summary in English and a bibliog- 
rai>hy. 

It is stated that tlie length, width, thickness, wadght, and specific gravity 
of grains infected by smut through a flower are smaller than those of Iiealthy 
ones, (‘it her in harley or wheat. Disi'asefl mature grains lose in lust(*r and 
color. Smut si)ores on the stigma of barley or wheat soon germinate, pene- 
trating its tissue ami showing my<‘cli\im in the embryo after two or three 
dajs. Smut sjiores germinate on the stigma, which Is rich in muellagt-, but 
seldom elsewhere. It is nut tlauight probable that sniiit mycelium can infiH't 
through tlie wall of pistils. 

The parasitism of Pucci iiia graniiuis tintici and P. grainlnis tritici- 
compacti, J. G. Ijach { Phytapatlwlagif, 9 iV.)t9), No. pp. 59-88y pin. S ). — 
The infection capabilities of tlie tw<» biologic f(»rms mentioned were studied 
on 72 variiMies of wlu‘at, and they show that P. yiamims tniin-roinpacti has 
a narrower host range than the other form. As a rule the hard si)ring wheats 
are n'sistant to the tirst, wdiile th(‘ soli winter vvlu^ats are snsi'ei>tihle. The 
hard wintcu* wheats show var.ving degre<‘s of ivsistance, and no one of the 
groups of wheats w^as found ri'sjstant to P. pro minis ty'itia The two lorms 
S(‘em to he dlstimi and constant, and each Ims its spec'ifle food rt^ciuirmuents 
wiflch determine its ability to infect a coiniiion host speci(‘s. 

Foot-rot disease of wheat — Idstorical and bibliographic, F L. Stkvkns 
iJll. Dept. Repi^tr. and Pd , Dm. \at. Hint. Piirvep Pul , IS {1919), Art. 9. pp. 
259 28(i, ftp. J) ™- In April, Ifllt), a serious w’heat dise.me vnus noted in Madis<ui 
and other counties in lllmoi.s, also in several ('mintu'N ef Indiana, its most 
constant clmruoler being u darkening, and in sevei-al (‘uses, a rotting ol the 
basal portions of the st(‘ms. Other characters are to he discrlbed in a later 
l>a per. 

This disease, wdiiOi alone or with diseases of similar character has h(‘en 
variously named in widely st‘j>arated regions, is more commonly knowm in this 
country as “ take all," and Is attrihutt'd to .several fungi, notably Optuohoivs 
hc't poti'ieliVH. A descripti\e and historical account of the disease is given, 
with points of agreement and disagreement. An extensive hihliogi-aiJiy is 
also furnishrd. • 

Wheat scabs as ai4<‘Ct<Hl by systems of rotation, J. R. IIolbrrt, J. F. 
Trust, and N. Hom n (Phytopathohxjp, 9 iJ9I9)y A^o. 1, pp. The 

authors rejKirt a survey made of tin* ocvairrenee of wlamt S('ah in the vicinity 
ot Bloomington, 111., prior to the harv('st of 1918, wddeh indu'ates an Intimate 
relationship betwc'cn the occurnuiee of the scab organism and systems of 
cropping. Tti(‘ snrvc'y was (•(mlined to the study of acres of representative 
wheat fl(‘lds, in winch the previous crops wvre considered and the percentage 
of scab in different iiarts of the field determined. 

Where wlitial follow^ed tw^o years of corn, tin* hlgh(‘st percentag# of scab 
was observed in every (_‘ase. Wheat following one year of corn generally 
show'ed more scab than where it followtHl other crop than corn. Where 

corn had been removed for si! age, a less degree of scab infection was found 
than where the stalks were allow^ed to remain in fields. Wheat following 
wheat did not present os much scab infection as wiiei-e wiieat followed corn 
in tlie same or adja(*ent fields. Wheat following oats showed the lowest 
average scab infectioia 
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Tlie h!?<hest i>e^conta^jr(' of scab seemed to occur at the base of elevations 
whoji’e trash would collect trom a washed down slope. (Jn the most elevated 
portions of the fields there was generally a thinner stand, and here the lowest 
scab infection was found. 

A simple method of distinguishing nematode galls of wheat from 
hunted lierneis, A. Pkro {PhytopathoJogy, P {10 W), No. 4, pp. 181, 182, fig. 1 ). — 
According to the aiitlmr, typical hunt kernels due to the wheat nematode 
{Tylmchus tutici) may be recognized by the fact that the nonlufecled kernels 
have developed an apical tuft of hair known as the brush, while in many cases 
the infected kernels do not have the brush hut have an indentation at the tip. 

A dry niethod of treating seed wlieat for bunt, f} P. Dakviiill-Smith and 
II. Koss (Apr. Gaz. N. S. Wale^, SO (1010), No. 10, pp. 685-002, 7).— The au- 

thors describe a imdhod of seed treatnient for the prevention of hunt In wheat 
whereby dry coj>i)er earhonate was dusttnl through the se('d at the rate of 2 oz. 
of the fungicid{‘ i>er bushel of grain. Hand-mixing is said to he inadequate, 
the use of a uin<*hiiie that thoroughly mixes the powder with the grain being 
regarded as essential for the lK;st results. 

Additional tield experunents (K S. R, 28, p. 44S) were conducted on the 
Wagga and t'owra oxpeririH'nt farms during 1017 and 1018 in a further com- 
parison of so(‘d treated witli the dry eopper carbonate and that iniinm'seil in a 
eoj>p(‘r sulphate* solution. The results of the earlie*!’ experiments N\ere con- 
lirmeel, a marked Increase In yield being .scrnix'd with tiu* copper carbonate 
treatment. The principal adxantages claimed for llie diy method over the solu- 
tion method iiieliidc the oliinination of water, frctalom from injury to either 
the s(‘ed or the young plant, accompuni<‘d by iin-proved germination and in- 
creased yield, tlu* la< k of deh'terious effects on seed subjected to de1a.\ed ger- 
mination in a dry seed bed tlu' tieatment of the scf'd at the farm(M’’s con- 
venience* without refercaice to the planting date, and a c<uisi(ierahh* reduction 
in the* labor and time rt*fiuircd to tri'ai the seed. 

Inheritance of antliracnose resistance as indicated l>y a eross hetw(*eii a 
resistant and a snsct‘ptihle bean, H. P. MiRohuk {PfiiitopailutUnnf, 0 (1010), 
No. S, pp. I//l-ljS }. — Results are gnen of a study of ctoss(‘s of beans, one of 
the jiarent plants of which was susceplihle* and tlu* other resKtant to anthrae*- 
nose. Tlir(*(‘ generations of the host ha\e h<*(‘n studied, and ol)S(M*vations relat- 
ing to th(' dis(‘ase resistance in the different gem'ralions are given. From a 
study of the thlr<l geneiation, as well as observation of a number of plants. It 
was found that only a single factor exists hetweim resistance and .sus(*eptibiiity 
in this particular cross. The ratals ohlaiiuMl throughout beUveeu resistant and 
susceptible plants indicate (piite clearly a single 1 actor diflerence to the one 
strain of anthraciiose con<*criicd in the cross. 

Additional vai'ieties of beaus susceptible to mosaic, D ItEDDK k and V. B. 
Stewart (Phytopathology, 0 (1010), No. S, pp. 1.^0-152) .--An (‘ontiniiatiou of a 
previous account (K. S. R.. 41, p, 155), the authors have reported a number of 
additional varieties of beans vvhieh are sus(*ei»tib!e to the inosai*' disease The 
variety Robust appears to be quite resistant to mosaic. A number of sjxudes 
and varieties of related leguminous plants have been tested and found to be 
either linirmne or highly resistant 

Hot w^ator seed treatiiumt for blackleg of cabbage, J. 15, S Norton (Ab«. 
in Phytopathology, 9 (1919), No. 1, pp. 50, 51). — Ac(*ording to the author, the 
treatment of cabbage s(’ed xvith formaldehyde and corrosive sublimate did not 
prevent the development of fungi on sei'd in sterile agar tubes. Treatments 
with hot water were undertaken, and it was found that cabbage seed could be 
subjected to hot water without injiny, and at certain temperatures the Idioina 
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spores were killed without the seed being affected. In experiments with late 
cabbage, where the seed was treated with water at 56® O. (132.8® F.) for 10 
minutes the plants were almost free from Phoma and only a few failed to 
head, while In an untreated plat the growth was very uneven, especially when 
young, and m-any of the plants failed to produce marketable heads. 

Onion diseases and their control, J. C. Walker {IK S. Dept. Agr., Fai'iners* 
Sul. 1060 (1919) y pp. figs. 13). — Popular descriptions are given of the more 
important diseases occurring In tlie hold, in storage, aTid in transit. Among the 
diseases occurring In the held the author describes smut, mildew (blight), leaf- 
mold, Fusarium rot, plnk root, and root-knot, and among the diseases primarily 
important in storage and transit are neck-rot, soft-rot, black-rnold, and smudge 
(anlhracnose blaekspot). Suggestions are given for the control of some of 
these diseases, tlie onion smut being readily controlled by applying formralde- 
hyde solution by means of a drip altacbinent to the s(H‘der. Mildew (blight) is 
said to be controlled by avoiding excessive soil moisture, by the practice of crop 
rotation, and by thorough (‘ultivation. The storage diseases can be controlled 
by giving attention to cultural methods and to sanitary measures. 

Some constitutional diseases of the potato, P. A. Muuriiy {CnmuJ Jlort.y 
(1919) y No. i, p 9). — A lowering in i)otato .\ield from 206 hu. per acre in 
British C^olumbia to 100 bn. in the Maritime Provlnees, 140 in Quebec, and 123 
in Ontario is ascribed largely to various diseases, prominent among whicli are 
leaf roll and mosaic. Th<‘ main geiuTul remedy recommended is tlie periodical 
introduction of healthy stock from localities known to be free from such dis- 
eases. 

Soxue i)otenthil parasites of tlie potato tuber, IVi. Shaponalov {Pfigto- 
pathology, 9 (1919), No. I, pp. 36-y.', figs. 2, pis. 2). -An account is given of 
infH'ulation <‘xporiments on potato tuhei s with pure cultures of Penu'iUntm 
oxiilivum, Aspergillus niger, and Cloti(.'2(i<hi/s ro.sca. As a n'siilt of (li(‘ vk- 
periments, it appears that tlreri' are umeeognlzed fungi widch have ri'celved 
but little study in relation to crops hut whi<di <lesorve greater attention. A 
number of organisms have been found to poss(»ss parasitic potiait tail ties, and 
some of tlaun ipa> become active agents for desti mdion. 

Potato wart: A dangerous new divease ( If. *S. Dept. Agr., Dept. Circ. 32 
{191i))y pp. Ih figs. 3). — A brief account is given of the potato wart due to 
iJhrysophlueUs encJolnutiray a njore extensive ucooiiiit of whlcii has already been 
noted (E. S. R., 40, p. 543). 

Cooperative potato spraying in 1017, G. P. Cunton and L. F. Harvey 
{Connecticut imitate Sfa. Bui. {1919), pp. J^ll-lfZO) —This describes cooi'M^r- 
ative spraying experiments cuiiducti'd on live farms with homemade 4:4: 50 Bor- 
deaux mixtun' in a continuation of work previously nottnl (E. S. R., 38, p. 235). 
Hot weather seriously interfensl with the results in two of the fltdds by prema- 
turely killing or injuring the vines, while Idight caused no conspicuous injury 
except in one held. It is stated that the spraying harmed rather than helped one 
held througli the trampling of the vines in .spraying, that two fields were suffi- 
ciently benetited to pay the cost of spraying, that one field gave a slight in- 
crease (18 bu.) above the cost of spraying, and that in the field In which 
blight was prevented by spraying tlie increase above the cost of spraying was 
quite marked (95 bu.). 

Sweet potato mosaic, M. R. Ensign {Phytopathology , 9 { 1919 )y No. 4, pp, 
180 y 181 ). — The author reports observing a mosaic disease of sweet potatoes 
near Pine Bluff, Ark., in the fall of 1918. The symptoms are said to be very 
characteristic, imt there apjieurs to be no evidence that the disease is directly 
communicable between adjacent plants. Further investigation of the disease 
is said to be in progress. 
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resistance In timothy, H. K. Hayes and E. C. Star man {Jour. Amer. 
Soc.*Agron., 11 {1919} ^ No. 2. pp f)7-7(?).— Incomplete data from an Interrupted 
study of four groups of pedigreed timothy plants are given in tabular form 
with discussion. 

Fusarium root-x'ot of tobacco, J. Johnson (.46s. in Phytopathology^ 9 
{1919), No. 1, p. Jf9). — A .study has been made of the tobacco soils In (Connecti- 
cut Valley and in Maryland, where there seems to be considerable deterioration 
In the crop produced. Much of the reduced yield has been attributed to loss 
of fertility or to Thielavla root-rot. The investigations showed, howewta*, the 
presence of spe<*ie.s of Fusarium, and the conclusion is drawn that these organ- 
isms are parasitic upon the roots of the tobacco. No single species was de- 
terinined with certainty to be the one causing the disease. Certain legundnous 
plants, evSpecially (‘owpeas and also tomatoes, were attacked. 

Macrosporiuni solani on tomato fruit, J. Rosenbaum (Ahs. in Phyto- 
pathology, 9 (J9J9), No, 1, p. 51) — Numerous complaints liavlng been received 
that tlio early blight or nail-heiid si)ot, M. HoUini, on tomato fruit originated In 
transit led to an ln\estigation of the subject. The author claims that recent 
work AMth Florida-grown winter tomatoes shoued that the disease did not 
originate in transit on inaliire fruit shippeil either npe or green. Fruit ap- 
proximately more than 0 in in circunn'erence is said to be not susceptible to 
the disease even under tile most favorable condition.s for infe(‘tion. 

Keeping quality of strawberries in relation to their temperature when 
picked, N. K. Stevens {Vhylopathology, 9 {1919). .Vo. Jf, pp. J7i-177) — Studies 
are reported on th(‘ otTeot of temperature at the time they are picked on the 
keeping quality of strawhernes, particularly with refeu’ence to the fungus 
Rhizopuifi nigricans. It was found that strawberries picked early in the morn- 
ing, while cool, generally keep better, even though wet, than similar berries 
picked later, after they have been warmed by the sun. 

Inspection of phiciiogainic herbaria for rusts on liibes, O. P. (huxToN 
{Connecticut f>tate Sta. Pul. 2JJf {1919), pp. Jf2S-527).- — A report is given of a 
study of the spivimens of Rlbes occurring in a number of llie loading herbaria 
to delcrmine if possible the early firesenco of Cionartiuti) nlncola in this 
country Only negative evidence was obtained, hut data vvt're .se<‘iired relative 
to the occiirrcnee and distribution of thre*e other rusts occurring on various 
species of Uihes: .'TJehhum groHsularhr, Coh o.sporiuni nbicola, and Puccinia 
rihiB. 

% 

An attempt was made to determine whether Cronartium ribicola was present 
on specimens of R. longiflorutn without succe^^s. Early collections sluoved the 
species to be present on several specimens of ltib(‘S, but all were on material 
of foreign origin. 

Infection experiments of IMuus strohus with Cronartium ribicola, C. P. 
Clinton and F. A. McCormuk {Connecticut Plate Pia. Pul. 211) {1919), pp. J/28- 
1/59, pis. 8). — The authors report the successful inoculation with Cronartiiun ribi- 
cola of whlte-piiKj leaves and exjxised bud leaves on which stomata had devel- 
oped. No infections were secured through stem Inoculation. According to the 
authors’ opinion Infection takes place through the stomata, and the early 
presence of the fungus Is indicated by the appearance of yellow spots on tiie 
leaves. Abundant evidence has been obtained of substomatal vehicles indi- 
cating penetration by way of the stomata rather than through the epidermis. 

The development of the fungus is bellevtMl to require a four-year period, 
Infection taking place from late summer to late fall through the leaves. 
During the following spring the yellow spots on the leaves become more or less 
conspicuous, and later there is an Invasion on the stem which causes slight 
swelling and discoloration and in some cases pycnia are pro<iiicod. The third 
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year there is further swelllnfc of the stem and possibly stunting of the leaves 
with pycnial development. There may be the formation of aecia during the 
fourth year In most cases, although where slight or local infection has taken 
place the formation of pycnia and flecia may be delayed for a longer time. 

For the control of the white pine blister rust the authors recommend the 
elimination of Rlbes in the vicinity of see<l beds, thorough spraying of the 
beds with Bordeaux mixture alter midsimimer if grown in an Infected region, 
the use of uninfected seediJiigs only for i)lanting, Inspection of plantations 
from foreign stock for infected pines, and the destruction of all wild or culti- 
vated Rihes In plantations and for 3(X) yds. about the plants. 

Investigations of white? pine blister rust, P. Spattlding (Ab/t. in 

Phytopat kolopn, 9 {1919), No. 1, p. 54 ). — A brief summary account ivS given of 
the mvosligatloiis carrieil at tour held slation.s in New England and New York, 
It is claimed to be detiiiitely established that the icciospores of the fungua 
are distributed for miles by means of winds. The uredospores have a less 
wide fli-sseniinalion. The sporidia from the tella apparently produced infection 
for relatively short distauees only. White pines on Block Island are said to 
have borne blisters after an incubation period of about IS months. 

Ooinycetes parasitic on ]»ine seedlings, C. IIarti.et and G. G. Hahn (Abft. 
in Phytopathology, 9 {1919), No 1, p. 50 ). — As a result of inoculation experi- 
ments, the authors huv(‘ determined that Pylhium debaryariutn occurs para- 
sitically on j)lne seedlings. In addition, a strain of Pheosporafiyiutn aphant- 
dei'viaius was found by repeated inoculations to infect Ptnus ha/nksi<inn suc- 
cessfully. An unidentified species of Phytopbihora was obtained from P. 
rc.s’nio.sf/, and another ooinycete, Pylhium artotroyus from P, Ixiyikainna proved 
a weak or doubtful parasite on other si)ecies of pine. The antbors consider 
P, (I('baryami)n the only ooinycete of economic iinivortnnce (»n pine seedlings. 

Notes on some Urodiiuiles attacking pines, G. G. Hedckmx^k and N. R 
Hunt (A65. in Phytopatholopy, 9 {J919), No. 1, p. 5S ). — The uulliors report 
successful luoculatioiJvS with the mciospores of Vaoma nfrohilina from cones of 
Pinus helerophylla and P. palufitris Infecting the h'avo.s of several species ot 
oaks, producing ur<'dinia with small sorl in about two wc*(*ks. After several 
months immature tclial sori were produced which were considered as belong- 
ing to Melampsora or a related genus. C. comyenurn taken from P. chihun- 
huana infected the leaves of oak.s, producing uredinia with large sori In 
about two weeks. 

A study of the rots of western white pine, J. K. AV'eir and K. E. Huberi 
{U. 8. Dept. Ayr. Bui. 799 (1919), pp. 24 ). — Data are presented regarding the 
principal rots of the western white pine. The main wood-destroying fungi, 
occnrrlng in the order of their importance, are TrarneicH ptm, PolyporuH 
schweinitzii, and Fom^s annoms. Most of the rot found In the tree Is said 
to be traceable to T. pini. 

In general more of the rots are found on the bottom sites and lower slopes. 
Age of the tr(*es is said to be also an important factor In the occurrence of 
tlie fungi, the number of sporophore-bearing trt'eg Increasing with increased 
age of tlie tree. The maximum iiroductiori of sporophores Is said to occur In 
trees 121 to 160 years old. 

Relative importance of Pythium and Hhizoctonia In coniferous seed 
beds, K. G. Pierce and C. Hartley {Ahs. in Phytopathology, 9 {1919), No. i, 
p. These two fungi are reported to be the most Important parasites of 

pine seedlings. They both are found In seedlings from wluxt appear to be 
the same infection focus, and both have been obtained from single seedlings. 
Both fungi are said to possess strains that have little or no capacity for at- 
tacking pines, and there w’as but little dllference observed between the weaker 
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strains of Rhlssoctonla and those of Pythium. There werr; found a fow viru- 
lent strains of Rblzoctonla which proved more destructive to pines than the 
strongest of the Pythiiim strains worked witln 

Fungi which decay weaveshed roofs, R. J. Rlatr ( 1 in rhntopathoJogyy 
9 {1919), No. t, pp 5^, 55). — An examination of a roof of a weaveslnsl in Massa- 
chusetts showed that at least three species of fungi, Lentodium Uyiinum, 
Femes ofllmnahs, and Jjnuiies irahwm, were causing decay of the roof, 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Recollections of the early days of the Biological Society, L. t). Howabd 
(P roc. lUoL Sor, Wash., 82 {1919), pp. 211-280), 

Mutaiida ornithologica, YIIT, II. O. (nu<:i:JiOi..sLR {Pror Piol Soc. Wash., 
82 {1919), pp. 349, 24O). 

Description of a whijipoorwill from Porto Rico, A. Wetmorr (/'roc. Biol. 
Soc. IVas/L, 82 (1919), pp. 238-288). 

Insect artizans and their work, 10. Srin* (London: ff nich cf ('o, [/919], 

pp. X-\~SJ8, pin. 89) — A poimliu* a<*connt. 

Kconomic entomology, A H C^KnvAY*\E t Vc/r /m/ Dcpl. Ir/?., Indus., and 
Pom. Ann. BpL, J 918-19. p. 4^)’ — ^1 that two insed i»csts, pro\iously 

scarcely known in New Zealand, unn»cly, the i)ear hnd midge ( Vonfannia pin) 
and a leaf hopiua* (Fin opasca sj* ), l)a\o been exIreintOy destrncti\e 

Rules and n'gnlations (»f the Stale Plant Board of Mississippi (Miss, 
Stot(' Plant Bd Cue. 2 (1919). pp 82) — 1'his includes a list of insects aud 
plants likely to become infested and d(‘< lared to l>e puiilic nuisances 

The corn leaf hopper (P«*regrinus inaidis) , 1> T. Fui.uaway (Hd Vomrnrs. 
Agi. and Forestry l/wwaii. Dir. Fni. Bid 4 (1918). pp. 16, figs. 18). — This is a 
report of imestign lions of P. maidis, a .serious enemy of maize in ITaw^iii, 
where It is estimated 10,000 a(Tes were grown in 1108. The spet'ies nndonlitedly 
was introduced into the island within re(‘ent jears and is found only on corn 
In conlinement, however, it will oviposit in the stems of sugar eano and .fob’s 
tears (Ooix lacrynia), but the n.Miiphs apparently can not develop on these 
plants. In the Philipiiines and ollitT regions of the Malay Archipelago, it has 
been observed by Muir and O.sborn feeding on native grasses Its attack on the 
plant eaiises a rapid w'itlKTing, which res(‘mbles that due to drought. 

The eggs are deposited princiiially In the midrib of the leaves on the nppei 
face, and sometimes in the stalk in cavities hollowed out in the soft cellular 
tissue. They are rather closely packed, on<’ to four in each cavity, which is 
marked externally by a sear and a little whitish wax. The average number 
of eggs deposited by a single female Is about 200 , though one individual laid 
:I0G in a period of 3d days and had 32 eggs remaining in the body at deatln 
They hatch in the suminer in 9 days, but under dry conditions the period has 
been protracted to 14 days. Five nymphal stages are passed through in from 
15 to 21 days. A dimorphism Is commonly experienced among the adults, some 
having the wdngs long and oth(*rs having them siiort. The hrachypterous forms 
are unable to fly, but can hop quite vigorously. The life e,vcle of the leaf hop- 
l)er requires about one month for its completion during tlie siiinrner. 

Artlflcial control measures have not as yet proved practicable, the most ef- 
fective control thus far secured being through parasitic lnse{’ts. The egg 
parasites, parasitism by which may average 50 per cent and range from 10 to 
90 per cent, include Paranagrus oshomi and Anagms freqncns, w hich occur in 
about equal numbers, and Ootefrastirhvs heatvs. known as the Formosan 
Ciotetrastichus, Introduced fr(»m Formosa in 1910. A dryinid parasite (Haplo- 
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ffonatojnis vitienMs)^ develops on the nymphs and adults. Mention is also 
made of several predacious enemies. 

Response of the eggs of Aphis avente and A. pomi to various sprays, 
particularly concentrated lime-sulphur and substitutes, season of 
1918-10, A. Peterson {Jour. Econ. Ent., J2 {1919), No. 5, pp. S6SSH4, figs. 
5). — The author draws conclusions which relate to the structure, behavior, and 
response of the eggs of A. aveuai and A. pomi, and probably A. sorhi, to environ- 
mental factors and various sprays, based on his studies for a period of three 
years. 

“The eggs are not only most susceptible to evaporating factors when many 
of tlie eggs are splitting their outer shells, but they are most easily killed by 
various contact sprays applied at this time Expeuuments wdth a largo number 
of coutacl sprujs at their recoiiunended winter strength show conclusively tlmt 
concentrated liquid lina'-sulpbur (1:9) is tlio mosi enicient. The lower efb- 
cieney of recoin lu on de<i winter strengths of dry lirne-sulphur and substitutes is 
probably in jiarl due to the lower sulphur content of each. ''Phe insoluble 
character of dry liine-sulpbur is also important in aecounling for its inetfieleney. 

‘‘ISicotlii added to an.v spray increases its efficiency in killing the eggs of 
A. avenw and A. pomi. This was particularlj true where inci)tin (1 : 500) is 
added to the recommended dormant strengths of concentrated liquid linK‘*sul- 
pliur, dry lime-snli>hiir, and substitutes (‘ B. T. S/ and ‘ Soluble Sulphur’) 

“Sodium suiphocarhonate (1:9 or 1:14) kills a largo* percentage of eggs, 
and is wmrthy of further investigation. Various sprays made with hydrated 
lime, strong tlsh-oil soap solutions, niiscqhle oil ( ‘ Scalecule,’ 1:1". to l:lt()), 
crude carbolic acid, cresols, linseed and <*ottonsc*efl oil omtihions, etc., only kill 
a siijflll percentage of eggs during December, January, and February and the 
early part of Mareh Some of tlie-se s]>ray.s kill SO to 95 per rent of tbt> eggs 
if applied when tlie fruit buds first show gnHui (March 21, 1919). 

“ The Now Jersey Agricultural Experiment Station is recommending a d(d:jyed 
dormant spray of concentrated lapfid liiiK'-stilphur ( 1 • 9), eombined with nifotin 
(blaekleaf 40), 1:500. Tins hi)ra.v should be ap])lied when tlie fruit Imd is 
swadlen and first shows green. Applications made after the* leaves are out 0 5 
In. or more will burn the foliage of most \aiieties ’’ 

Reports of investigations by tlie autlior ba\e been jsreviously notf>d (K. S, R., 
38, p. 501 : 41, i>. 253). 

[Plant lice transmit rnosaicj, W. .Sttaut {Potato Mag. 2 (1919), No. (L 
p. 16). — The autlior reports that studies which were r'midueted during tlie 
season of 1919 furnish conclusive evidence that one of tlio chief methods of 
transmission of mosaic disease of ixdatoes, ainl jiosRibly the only one, is by 
plant lice. 

A dosage schedule for citrus fumigation xvith liquid hydrocyanic acid, 
R. S. WoGLXTM {Jour. Peon. Enl.. 12 (1919), No. 5, pp. Sol-SGS, fig. 1). — Tlie 
fumigation schedule developed by the autiior is based upon extensive experl- 
raents conducted in (’alifornia during the season of 1918 in operations covering 
several hundred acres of orange and lemon tr<'e.s, both large and small, infested 
wdth the black, ))urplr, or red scales. 

Notes on the pujia* of the European corn borc^r, Pyrausta nubilalis and 
the closely related species P. penitalis, E Mosher {Jonr. Econ. Ent., 12 
{1919), No. 5. pp. 687-380, figs 2 ). — Tbe author finds that the pupa? of P. nu- 
hilalis and P. pcnitalis are much more easily distinguished than the larvie. The 
main differences in the pupa? are illustrated by drawings, the most striking dif- 
ference being the blunt projection on the head of P. pent talus. 

An injurious leaf miner of the honeysuckle, C. R Crosby and M, D. 
kiKONAEP {Jour. Econ. Ent., 12 {1910), No. 5, pp. 389-392, fig. 1). — This is a 
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report of observations of JAthocollvten fraffilelta, an outbreak of which on 
Belgica honeysuckle in a nursery at Tloneoye Falls, N. Y., was called to the 
author’s attention in August, 1917. The plants growing In the open were badly 
infested by the miners, nearly every It'af showing one or more mines. Not- 
withstanding the heavy Infestation the injury to th(j plants was negligible. 
When, however, cuttings were taken from these plants and placed under glass 
in Um» cutting beds the leaves were so badly injure<l by tlie miners that the 
cuttings failed to grow. Owing to the great ditfamlty of growing plants from 
green cuttings due to the depredations of the insect, this method of propagation 
IS said to have betm ahandonetl at this nursery and hardwood cuttings used 
instead. 

Brief notes are given on obstuvations of the habits of this moth, wliich has 
previously been reared from mines in the leaves ol Lanivt^ra siip. in Massa<im- 
s(‘lls, Texas, and Michigan 

Notes on the bionomics (if Stegornyia fasciata, 1, .1. \V rjEunixo 
Trot). Med. and Para^ntol., IH ilUJU). No. S. pp. 2.M} fip. J).— This is a 
rc)M>rt of studies coiiducte<l in Australia. 

The apple inagg(}t, L 0 \ksau and VV A Boss {Ontano Dept. Af/r. Bui. 211 
pp. S2, Pos 17). — This is a report of iiiAe^tigalions m Ontario com- 
menced In 1911 and carried on in large part during the years 1012 and 1913, 
after wliich tine* the pest almost totally disapijeared from the orchard in 
which tlie woik was being condueied. 

The siioeies occurs in Ontario in the counties extending from the Ottawa 
River on the east to Lake Huron and the Detroit River on the we>l, although 
1h(‘ total nunihei* of orchards infest e<l Is small, probably less than fi per cent 
in any county and much less tban 1 per cent in the I’lovinee as a whole. In 
Ontario, it has IxH-n found infesting only the fruit of apples, crab apples, and 
a lew of the many sj»e<ics of liaw’s. A list Is givcai which show\s the degree 
of sn«e«‘]dibi!U 3 to attack of various variOies of ajii)]es nnd crabs. A somo- 
wiiat extended account is given of Its hfe history and luiblts, which inelinles 
data in tabular form. The studies indicate that there is a partial second 
hrood in some years In the southwestern or wariiKu* parts of the Rrovinec, 
whicli must, iKWvever, be a very small and almost insignificant one. 

The wau'k has definitely ])rovcd that the apple maggot can be (controlled by 
spraying at least twice with arsente of l€*ad — 2^ lbs. of paste to 40 gal. of water. 
It w'as found that neither molu.sses jior any other sweetened substance is 
necessary, .since the Hies ftx^d upon .small particles of arsenate of lead even 
after all the W'ater us(‘d in spraying has e^aporaUnl. It is pointed out that 
similar results showing arsenate of lead to be a sal is fa (.dory method of con- 
trol have been obtained in Brittain and Rood in Nova Scotia. 

In order to make the spraying a success it must be done at the right time, 
every tree in the orchard must he sprayed, and if tliere are badly infested 
orchards or trees close by they also must be sjirayed. The first apidication 
should be made as soon as the flies begin to emerge, in order that tlu\v may 
be killed before they can oviposit, w’hich in ordinary seasons in the wuirmer 
portions of the Pro\lnce w’ould ho about June 25. The second application should 
be made as soon as the first show’s signs of disappearing, usually in about three 
weeks, but In two wandcs if the weather Is wet. A third ai)plicalion should be 
made In about another two w’oeks if there have been many heavy rains to 
wash off the second, and is a good insurance in all cases the first year aft('r a 
bad infestation. Every application should be fairly heavy, almost as heavy 
as for the codling moth. It Is also well to spray plum, cherry, pear, nnd other 
trees If maiiy are present At the second and third application only those trees 
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whose fruit Is neaHy ripe and which If sprayed would be dangerous to the 
consumer should be omitted. Every effort should be made to have owners of 
orchards close by cooperate in spraying: otherwise, it will be found dithcult 
to secure a high percentage of clean fruit. Should the orchards be 20 rods 
or so away the danger from them is lu^t usually great. After two years’ treat- 
ment it should be possible usually to rely upon the regular codling moth 
spray or this supplemented by one application the first week hi July. 

A recent bullet in relating to the subject by O’Kune has been notiNl (E. S. 
R., 32, p. ir)3). 

Naphthalene v. chicken lice, W. A. .\jjhoit i fovr, fJcon. Knt , 12 {1919), 
No. .5, pp. — This is a re]>ort ot observations made during the course 

of testing proprietary Insivticides and tluar mgredients by the r.in‘<‘au of Ento- 
mology of the U. 8. J)e])arlment ot Agriculture at the entomological lalioratory 
at Vienna, Va. 

The author tinds ihal “jiowders containing 5 per cent or less of naplithalene 
are of no value against lice. TowMlcrs containing from 10 to 20 per cent are 
very effective. As little as 10 per cent naphthalene may temporarily injure 
hens, if th(‘ powd<‘r is wi'll rubbed in, and (>0 per cent or more ma.v kill treated 
fowls und(‘r the same conditions. Naphthalene (00 to 100 per rent) sprinkled 
over tlie baeks of fowls at roost proved to be of considerable vahu' against lice. 
Naphthalene n(‘St (‘ggs an^ of no value against lice on laying or setting lauis. 
The data obtained indi<‘ate that setting hens, the eggs, nml jjo^sibl.v any 
chickens imtehed are injured by those eggs” 

The chicken stlcktight flea (Sarcopsylla gallinacea) , C. E. Samiorn 
{Oklahoma 8/r/. Bui. I2S (1919), pp. (Iqs. S)~A popular summary ol in- 
formation on /S’. f/alliNacca, wddeh occurs in all the Southern Slates. It tiirives 
best in an arid .semiurld mihl climate. 

Hibcimatiiig habits of two sjieehs of ladybirds, D. E. Eink (Joar. Niou. 
Eni.. 12 {1919). No. J, pp. 293 •S9<y, pi. 1 ). — These notes relate to th(‘ bibm'nating 
habits of two stwies of ladybird beetles, namely, the spotted lad>bird beetle 
{Me.( 7 flla mavtilata) and llie sipiash ladybird beetle {Epilaehna borvahx)^ both 
seeking cavities or loose bark on trees lor protection, in Tidewater Virginia. 

The bean ladybird and its control, E. li. (iHrrrENDKN {V. S. Depi. Apr., 
EarmvvH^ Bui. 1074 {1919}, pp. 7, fips. 3). — J’liis is a summary of information 
on Eptlachna corrupfa. \^duch Is now w^ell established in New l\b‘xieo and Ari- 
zona and is found more rarely in wi'Stern Texas, where it is a source of injury 
to the bean plant. A ri'iiort of studios of this pest by Merrill has been pre- 
viously noted (E. S. H , 37, p 405). 

Nauthonia villosula injuring fore.st trees, W. H. Weixiiotise {Jour. Boon. 
Ent., 12 {1919), No. 5, pp. 399, 397 ). — During ihe summer of 1018 In the vicinity 
of Ithaca, N. Y,, the author found a small brown leaf beetle (X. villosula) 
riddling the leaves of forest trc(‘s. The hornbeam (Carpimis caroliviavn) and 
the Ironw'ood {Ostrya virginiana) were the most frequently attacked but it 
also feed>s on the leave.s of a number of other species. 

Notes on Platydema ellipticum ami its fungus host, H. B. Weiss {Canad. 
Ent., 51 {1910), No. 12, pp, 276, 277 ). — The author reports finding the larvie and 
pupa* of this tfuiebrionid in abundance in the fungus Polyporus gilvus at 
Union, N. J. 

Conserving our natural resources of sugar, E. F. Phillips {Nat. Uist 19 
{1919), No. 4-5, pp. 416-420, fig. 1). 

The fowl tick and how premises may be freed from It, P. O. Bishopp 
{U. 8. Dept. Agr., Farmers^ Bui. 1070 (1919), pp. 16, figs. 9).— This replaces the 
author’s earlier account of Argas miniatus, issued as Bureau of Entomology 
Circular 170 (E. S. R., 29, p. 58), His studies have shown that carbolineum Is 
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more destmctive to the ticks than is petrolenin, persists ^lonj^er, and has the 
advantage of drying Into the wood so as not to soil the fowls. Anthracene oil, 
which Is the principal constituent of carholineum, has been fo\uui to he about 
as effective as carbolintHun in tick d(‘stnicti(m, but is dilticult to obtain. The 
author reconuiiencls tliat roosts be sui)porte(! from the floor and kept entirely 
free from the walla. 

The depluming mite of chickens: Its ooinplete eradication from a flock 
by one treatment, II. P. Wood (Jrmr. Kcon. L'nf , 12 (J919). Ao 5, pp. Jf02- 
— In the course of oxperinnMits in Ibc control of i)oultry t(‘sts were 
also made of a number of sub^^tam's for the ('oistrol of the d(‘i>luming mite 
(Vnemidocoptefi (/allina ), wbif'li was m('t with in a fow flo('ks Of the sub- 
stances tested, lime-sulpluir, t(»hac<*o sulphur, dry sulphur. ai>('ni'*id dip, kero- 
sene emulsion, and .sodium fluorid, sulphur, and soap uere (‘ffocthe In a flock 
of 48 fowls iiifest('(l \\iih lice and the d(‘j>lumii ',4 iiiitc, it was found that the 
jiarasites wore (b'slroycd by dii/jang t]i<‘ fowls in a solution of sodium fluorid 
fr. P.) K oz,, snli»liiir 2 o/., laundry soap ^ o7., and about 1 }.ml. of water. 
Examinations of featlau’s plucked from llu* treated fo^^ Is, made at inter\als 
from 27 days to H jeais after treatnumt, failed to sliow the iu*esence of either 
mites or lice. 

rOODS—HTJMAN NUTRITION. 

Food and the public health, \V. fl Swse.r (Kru York and Tjondov: Cor- 
9eU if To., Ltd., 1919, XI-^ir>5. jih. H) --This book, wliieb Is written in iiontecbnl' 
cal language for tin* general public*, (‘(uilains <*baptei-s on tood as a cause of ill 
health or disease, cbemicul ad<litivms to f«»od, bacterial diseases disseminated 
through f(»ods. alooliolie and otbt'r be\erages, milk and milk products, meat 
foods, foods of vegetable origin, and shell flsb. 

Progress in food chemistry, 11. P.i.cKtuiTS, O. Bitk. and 1 lU der (dahreshcr. 
Vntersuvh. Kafir v, GctiKssrnfl , 2J{ (191 If), pp. 20 7) .--l‘bis tiir IPH edition 
(published in 101(1) of the yiaubook pn'vlousf^ m»ied (17. S. II, 88, p. 258). 
The subjects covered arc the same as in the pn‘);i(>us edition. 

Food control, from th(* standpoinl of nutrition, K V .Mc(''ofLrM (Amcr. 
Food flour., 14 (1919), Ko 10, pp 27, .?8, 30) -In this l(^<'tnre, deli\eiH‘d at the 
Oonventi<)n of American l>air\, !'’ood, and Drug Otlleials held in New York City 
in Sejitember, 1910, the author discusses the possibility of introducing into 
food control a classilb'at ion and labeling <*f fo<Kls nml ba'ding stuffs 'svhich 
W(»uld indicate the (piality of tlu‘ jiroduet from the stand] >oint of the present 
Ideas of nutritive vahu' This is considered bv the .author to be more f<*asible 
and imiKirtant in the case of connmwcial fc'edmg stntTs (Iiau of luiman loods, 
ami suggestions are given tor extending the vahie of feeding stuff labels by In- 
cluding certain data in addition to the chtuniciU eomposlliim. 

Standards of living (WaHhiiiotvn: Fur. \ppl. Ecou., luc., 1919, pp >^,'^0. — 
This is a compilation of recent budgetary studies from various sourc<^s 

The low'ered nutritive value of the eoiiiiuonest food materials and its 
Influence upon the food situation, II. H.Ani»T {(hem. Ztff., 4^ (1919), A o.s\ S4, 
pp, 134, 133: 35-36, pp. I 42 . 143) .—The author dis<msse.s the lowi'red food value 
of many of the common articles of food in (iermany as tlie result of war con- 
ditions. A table is giviai In which the calorifu* value of the food materials 
making up the ration for a certain period In 1918 in East Saxony is compared 
with corresponding values of the same food materials in normal times. The 
ration for a single day furnished 1.252 calories. \Jide the smue food materials 
If of normal composition would have fuinislied 1.151 cabules. 
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The Qtiliasation of blood protein and skim milk protein in food« % 

Laehns (Ztschr, F^sch u, MUchhyg., 27 {1917), No. 15, pp. 229-^52 ).--ThlB 
article contains directions for the use of slaughterhouse blood in bread, por- 
ridge, puddings, etc., and of casein in bread, noo<lles, and dumplings. 

Economy in feeding the family. — V, Condensed or evaporated mllkSt 
malted milks, and milk powders, .1. P. Stkekj’ (Conncctunit 8tate ISta, Bui. 
213 (1919), pp 399-407). — This bulletin contains analyses of 43 samples of un- 
sweetened, 84 sweetened, and 6 sweetened and skimmed condensed milks ex- 
amined in 1904, PK)0, 1900, 1916, and 1919; 7 sainph'S of malted milk, repre- 
senting 4 brands examined in 1908 and 1919; 8 samples of dried milks, represent- 
ing 7 brands examined fj‘om 1909 to 1918; 1 sainjile of Hebe, an evaporated 
skimmed milk to which about G per cent of coconut oil has bmi added, ex- 
amined ill 1918; and 3 samples of sugar-frcH* milk of two brands examined in 
1913 and 1919, The tables are acc()rui)unie(l by a brief explanation of the 
nature and particular value of each of these milk products. 

The earlier papers in this series have been noted as follow^s: (K. S. R., 38, 
pp. G62, 6G3: 39, pj). 378). 

Delicious products of the dairy, J. C. McDoweix (U. S. Dept. Apr., Dept. 
Circ. iiO (J9I9)i pp. 12, S). — Popular suggestions for the use of dairy 

products 

Use of poultry club products (U. S. Dept. Apr., Dept. Ctre. 30 (1919), pp. 
14, flOH. 6 ). — This circular, prex>ared especially for home-demonstration clul>s 
and poultry clubs, contains material on the use of poultry produds, Including 
recipes for tlie use of eggs in a variety of ways, diredions for dressing and 
cooking chicken, recipes for various chicken dishes, and directions by J. W. 
Kingliorne lor preser\ing egas for home use. 

Preliminary study in the bacteriology of jellied meat products, J A 
Aijjcn (Amcr. Jour. Vet. Med., 14 (1910), No. 8, pp. 394-397) Following an 
outbreak of meat jxnsoning in Toronto in 1917 attribuled to (‘ontaminated 
jellied tongiu*, an invc'st igatlon was made of the customary methods of pro- 
imriiig Jellied iiuats and of the bacterial content of spfdled jellied meats, of 
the containers, ami of tlu* gelatin ii^cd in the preparation of the product. 
All were found to be heavily contaminated with microorganisms, prliici])ally 
Bacillus protcus I'ulpans, B suhtiUs, H mesenierieus, and B. volt. B. hotulimis, 
B. entcriluUs, and tlie hog cholera bacillus were not found. 

It was found possible to sterilize jellifnl meat products in the final containers 
at 15 lbs. steam prc'ssare for 15 minutes* without affivtlng the solidifying proper- 
ties of the gelatin. Jellied moats pre^pand In tliis way showed no deteriora- 
tion at the end of GO da>s, while the products put up by the ordinary commercial 
method without sterilization sho\\ed signs of decoinjjosition in 10 days. 

The effect of milling on the digestibility of Glraham flour, C. F. Lang- 
woRTiiv and II. J. Deuel (Proc. Natl. Acad. Bei., 5 (1919), No. 11, pp. 514- 
5/7).“-Dige.stthillty experiments with Graham flour obtained by grinding Minne- 
sota spring wheat by different processes are reported, the flour l>elug used In 
the form df a quick bread with a ba.sal ration of fruit, butter, and sugar. 

The amount of protein digested varied from about 70 per cent In the roller 
mill flours, in which the particles of bran wxn*e the largest, to 78 per cent In the 
stone-burr mill and steel-burr mill flours, In which the bran particles were much 
finer. The coefliciimt of digestibillly for carbohydrate varh'd from 93.4 per cent 
In the coarse roller mill flour to 96.8 iier cent In the stone-burr mill flour. 

The authors conclude that “It is fairly ^afe to say that the finer a hran- 
containing flour Is ground, the more completely it is utilized by the human 
body." 
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Potato Hour and potato bread* J. A. Le Cr*ERc {Potato Mag., 1 (1919) y No, 8, 
pp, 9, 10 y BO-Sly SSy flg9. 5 ). — The use of potatoes and potato products as part 
substitutes for wheat in bread makinj? is discussed fi*oni the standpoint of 
analyses and baking tests conducted at the Bureau of Chemistry, U. S. De- 
partment of Agriculture, by H. L. AV<‘Sslirig, and from data showing the relative 
cost and yield of potatoes and wheat in terms of available nutrients. 

“Bread made with appi’oximately 15 per cent of potato flour or with 40 
I)er cent boiled potato is api)reHably richer in mineral constituents than is 
white bread, but somewhat pooror in fat and protein when comparc^l on the 
same moisture basis, ^\htli flour at $12 80 per barrel and potatoes at $1.75 
per bushel, flour is cheaper than potato and will furnish considerably more 
dry matter, protein, fat, starch, and heat units for one debar On the other 
hand, potatoes will furnish over four times as much mineral ingredient.s as 
will white flour for the same money. From the agricultural point of view 
one acre of land devoted to potatoes (>ield 100 bu.) \^ill produce considerably 
more food for man than will one acre of land on wliich 14 bu of wheat have 
been harvested.” 

[ Kilii-drhfl green maize (gaudes) of Kcheiion], C. Granvigne {Ann., 
FaUif,, 12 {1919)y No. 121-128, pp. -*The author states that in Bur- 

gundy and certai!! other parts of Fiance the name “gaiules” has lieen given 
to maize Hour (an early yellow variety ) and to a product made from it by 
boiling with milk, butter, and salt. A pniiicnlar variety of this maize flour 
know’ll as “ ga tides of Kchenon ” is prepared by grinding to a fine pow’der 
klln-drie<] green maize. The product is said to have an odor similar to choco- 
late and to he especially prized In many lo(‘abtj(\s It has hetm found possible 
to distinguish this particular variety from x'coducts of inferior quality desig- 
nated by the same name by the fact that the ratio of total nitrogen to soluble 
nitrogen, ac(‘ording to the method of Bousseaux and Sirot (K. S. U„ 38, p. 
711), is 12: If) Instead of 5: 0 as in the case of ordinary maize flour. 

Lupine bread, Poul-Breslatt {Berlin. Klin \\ chn^chr., 56 {1919), No. 20, 
pp. J!t51, — The author advocate.s the use of meal made from lujiine seeds 

as a part substitute for wheat or rye flour in bread making on account of its 
high nitrogen content, and r<'ports metabolism exfieriments indicating that the 
nitrogen of the lupine meal js entirely absorbed 

Fruit in the home, U M auescalchi-Baitr (Le Frniti in Cam. Casale Mon- 
ferrato: Marcmakhi Bros., 1918. 3, vd., pp. xn[~}-127, tiga 2). — This Is the 
third edition of a collection of Italian recipes for the x>rcservation and utiliza- 
tion of fruits in the home, together with general directions for Uie preparation 
of sugar sirups, gelatins, and sherbets. 

Hydrogenated oils in nutrition, F. Rordas {A7fn. Falmf., 12 {1919), No, 
129-130, pp, 225-235). — ^This Is a report preseiiUil to the Suiierior Council of 
Public Hygiene (Franco) on the suitability of various hydrogenated oils for 
human consumption and the possible toxicity of tlie small amount of nickel 
contained therein. Data from the literature are presented showing that the 
amount of nickel present in hydrogenated oils is much less than the amount 
Soften absorbed by food prepartnl in nickel utensils. 

Infant feeding with melted butter flour, M. Turk (Dent. Med. Wchfi^schr., 
43 {1919), No, 19, pp. 521-52$). — A Bubstiliite for milk in infant fmling Is 
prepared by melting 20 gm. of butter and heating it over a low^ flame for 4 
or 6 minutes until the cxlor of fatty acids disappears. The fat is then mixed 
thoroughly with 20 gm. of wheat flour and heated over nn asbestos plate 
with constant stirring until it becomes a thin browm liquid. This is added to 
800 gm. of warm water and 15 gm. of browm sugar, boated again, strained 
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thmiigh a hair Rleve^and added while still warm to previously heated aad cooled 
cow’s milk, generally in the proi>ortlon of two parts of the butter flour to 
one part of milk. 

The mixture is .said to resemble human milk closely urul to have an agree- 
able taste. For weak and under weiglit infants iti the first month it Is not 
rec’omniended as a sole suhstiTute for mother’^- milk, hut exeeptionally strong 
new-horn infants and tliose <»ver a month old are said t(» make trood progress on 
this food }H<aie. It dops not protect infants from rickets or parenteral Infec- 
tions, but is thought to ])rodnr*e a IjeightemMl imnmuity toward skin diseases. 

The deleterious etl<a‘l of the alkalization of infants’ food, A. F Hkss and 
L. J. Fnofu [Jovr. Amn d/rd. A.v/for., 'tS (7.97,9), Ko. 1H, pp. 735S -1,^56, fifjs. 2 ), — 
A study of the possible factors involvtui in the devclopmenl of infantile scurvy 
on a diet of lualr soup indica(e<l that the ant jsr<»rhutic vitamin in the milk was 
destroyed by the alkali present in th(‘ alkaline malt soup extract. That the 
antiscorbutic vitamin in milk N rapidl> (h'stroycd by alkalization associated 
with healing was also jnoved hy feeding expmaments nith guinea })igs. Atten- 
tion is tlieretore called to the mvessity in infant fi'^nling of sur>plementlng alka- 
line proprietary foods with an anUsc<n’)>utic toodstuff such as orange Juice or 
canned toiinito 

The role of fin* antiiieurific vitamin in the artificial flooding of infants, 

A. li. l)A.\iEi.s, A. II. livi'iuui), and U. Lot c.iimn (A)nrr Jour. DisraneH Chih 
then, 1H (79/9), Ao f/, pp Ci'fi)- /((/s. 7i — Iteporis arf'ompan.s iiig charts 

are given of tin* etTof t iiixm the growth of normal l)ahn*s of additions of anti- 
neurhi<* vitamin to (inds supplying an ad(‘quate nnndier ol calorie.s 

It was’ found that growth was stinndated l»y tlie a(hliti(»n of wheat embryo 
extract, of an al(<'holjc extract of v(‘g<dahles, and of vegciahk' soup used as 
part diluent in mil!, modifications, all of whiMi are considt*red to contain tin* 
antineuriiic vilauuu Tin* lact that the artifaMaliy fed infant n^rpiircs a larger 
amount of food than tlie breasl-fed inlant is thought to la* dm* to the small 
amount of antineuriiic ^itannn in dIUiled cow’s milk, d'lie antliois aie uNo of 
the Opinion that tailun' to eain in infants and ^oung children is rd'Icn tlic rf'suit 
of an insuflic KMit anuMint of the ant incui itic vitamin in (he iVtod, and that con 
seipnmtiv tiu' di^ds of the young sliould 1 k‘ more canTully serutinized with this 
in mind. 

TIic deficiency aspect of maize prodiict.s, 11 11 (Ihlkn (ftpf.v. Dir. Vet, 

Ursf'iueh, I )iio)i l^o Un<(t, o-d t/.d/S), pp 7>)A 77J/) A detailed stud> is 
reported of tin' r(>lal ionship between tlie content (d' maize products In phos- 
ph(»nc oxid and antineuriiic vitamin. The usual feeding experiments with 
pigeons were emplo.vcd, the i)asa! di<‘t in the earlier (‘Xjua’iments (‘onsisting of 
polished rice and in the lat('r of samp of ver> low phos{>horle acid content, which 
was substituted for the ric*e in order to express the data for maize independently 
of a nouinai/e hast'. Tiie sani'plea o-f maize ('mplo.\ed consist e<l of whole malz<' 
and a wide ^ariety of iniiling i»ro<lucts, the pliosphorle acid content ladng dieter- 
mined in evei> <*ase. 

The analytical data obtained Indicate that the distribution of vitamin in the 
individual maize kernel follows the distribution of phosphoric oxid, as both ur<% 
located in a]i]>roximately the same parts of the grain and w’ould vary propor- 
tionately in the different products of milling. It was found, liowever, that this 
parallelism hetw’('< n phospiiorie oxid and vitamin content did not hold betwwn 
different sampl(\s of maize from dilfeient localities. In these the phosphoric 
oxid content was found to vary widely, while no dlffenaice in vitamin content 
could be detected. “It is therefore impossible to use phosphoric oxid as indi- 
cator of vitamin unless th(' phosphoric oxid (‘ontent of the original mother grain 
be known. Thi.s information is rarely available, and the determination of 
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l^aOc as a g£‘iieral luialytical g^iitle to efticleiioy — as achom^nl by Voegtliii, Sulll> 
van, and Myers S. K., 30, p. 4641 - Is therefore ruled out of court. Their 

standard for maize flour, which assiunos that ‘the TMh (oiiteut sliould not he 
leas than 0.5 per cent,’ would condcuun more safe samples than it passed.” 

It is thought that the same lack of absolute relationship hetwetni phosphoric 
oxid and vitamin exists in rice and other cereals, and that while a IMh standard 
has proved practicable In specific localities it is not universally applicable. 

Other points brought out in tiic investigation are that maize ureal can stand 
autoclaving at (J. for several hours without noticeahU* destruction of 

vitamin, thus indicating the iniprobahility that any of the methods <‘(>mmonly 
used In cooking maize hrings about a dcficienev in tla‘ \ilaniin, and that highly 
polished rice contains conshlerahly more vitamin than samp, and perliaps from 
one-half to two-thirds of tlie average avian or human reoiiir('m-ents. 

White corn v. yellow corn and a probable relation b<i\veeii the fat- 
soluble vitamin and yellow pigments, H. Steemkx k (Sru iwc, n. ,Her., 50 
(1919), No. 1293, pp. 352, 333). Evidence from the work of the author and of 
other investigators Is submitted from which the hypotlu'sm is advaiKxxl that the 
j'at-soluble vitamin is a yellow plant ligment or a clost ly is laled compound. 

Carotinoids as fat-soluble vitamin, b. S rAi.Mi.u (ScK'/ire, n. ser., 59 
{1919), No. 1300, pp 301, 3()2). — The author cites a number of instances from 
the lUoniture \\hcr(‘ the relationship bctwccai carot iiioids and iat-'^oluble 
vitamin suggested above by Steenboek api>aiently breaks down It is admitted, 
liowever, that the similarity of eertain of the jiropt^rties of the two kinds of 
material offers a working basis f«)r the ultimate isolation of the fat-soluble 
vitamin. 

Oarotliieniin: A new clinical picture, A. F. Hess and V. C. Myuks {Jour. 
Amei\ Mid. A'<hoc., 13 (/919), No. 23, p)> 11^3-111^3) — It Ims l>een tound that 
in children on a diet rich in carotin (carrots, spinach, egg yolks, oranges, etc.) 
a yellow disvohu'atlon somewliat resenihlmg jaundice ori(‘n develops The dis- 
(*ol(»ration of tlie skin Is accomtmuied by a similar yelbnv coloration of the 
blood serum and plasma and of tiu' unne. tli(‘ pigment in all cases being carotin. 

The pigmentation of tbe urine, which is readily lncrea^ed or decroJC'C^ by 
a correspoiulhig increase or decrease in the amount of carntinoids fed, is con- 
sidered of particular interest in view of the fact rhat the urinary pigments have 
liitherto bemi tliouglit to originate solely from bile or its derlvathes 

The antiscorbutic value of the l>%naiia, II B. Lewis {Jour. Bkd Chem,, 
40 {1919), No. 1, PP- 91-101, tips. ft ). — A study of the antiscorbutic value of the 
banana In experimental scurvy in guinea pigs is rejiorted with the following 
r(*sults : 

Guinea pigs fed on an exclusive diet of bananas raiddly lost wvaght and died 
in from 20 to 30 dn>s in a condition of marked inanition, hut with no lesions 
characteristic of scurvy. Bananas in amounts greater than 25 gm. as a supple- 
ment to a di<d of rolled oats preventHi the onset of scurvy, hut did not bring 
« about normal growth In yoting animals. As a supplement to a scurvy-produc- 
ing diet of autoclaved rolled oats, bran, milk, casein, and inorganic salts, 
from 10 to 15 gm. (»nly of bananas was sufR(*ient to protect against scurvy, 
the diet then resulting also in rapid growth of young guinea iiigs. 

“These experiments suggest that n lower content of the antiscoiiiutic prin- 
ciple may bo suflicient to protect against scurvy if the iliet is adequate in its 
content of the other essential dietary constituents.” 

Experiments with rats and dogs on a lipoid-free diet, W. Stepp {Ztschr. 
Biol., 69 {1919), No. 1(N-11, pp. 4^5-513).*— The author has supplemented Ms 
earlier experiments (E. S. R., 41, p. 559) upon Upold-free diets, in which mice 
were used as experimental animals, by similar experiments using rats and 



ass 


StTATIOK mwwb. 


tV«iL 


dogs. The results reported are thought to confirm the earlier conclusions that 
both lipoids and vitamins are essential for life. In the absence of both, there 
WHS a rapid loss of appetite and of weigJit accompanied by a marked weakness 
in the hind legs of the animals. Death usually occurred in a few weeks. The 
spleen and pancreas were found to be atropliied, and the cholesterol content 
of the bile was lower than normal. The addition of a small amount of a vi- 
tamin preparation, Orypan, to a lipold-froe diet resulted ehletly in improving the 
appetite, and in preventing the muscle weakness, but did not prevent a gradual 
loss in w'eigbt followed by death after a somewhat longer time, nor did it 
prevent atrophy of the spleen and pancreas or a lowering of the cliolesterol con- 
tent of the bile. 

Observations on the cholesterin content of the blood and bile of animals 
on a lipoid-free diet, W. Stkpp {Ztschr. Biol,, QD {1919), No. 10-11, pp. 514- 
516). — Attention is called to the observations made in the above study that the 
cholesterin content of the blood of dogs fed a lipoid-free diet was but little 

lower than normal, while the cholesterin in the bile was very low. This is 

thought to indicate that the body has not the power to synthesize cholesterin, 
but that the re.serve supply in the liver is utilized as long as possible to main- 
tain the normal amount in the blood. 

The digestion and absorption of protein, K. Kijoler (/Aschr. Biol, 69 
{1919), No. 10-11, pp. 4^'^-494, fiQS. 5).— The digestion and abson>tion of pro- 
teins were studied as follows: 

Dogs which had fasted for 24 hours were feil meat of known eomposltlou, 
and at intervals of 2, 4, 8, 12, 16, and 24 hours 2 of the animals were killed, the 
upper and lower ends of the alimentary canal were ligatured, th(‘ canal re- 
moved, the stomach, small intestines, cecum and colon ligatured and separated, 

and the contents of eacli weighed and analyzetl for moisture, asli, fat, fatty 
acid, lecithin, total nitrogen, nitrogen in the form of proteiit, and proteose, pop- 
tones, residual nitrogen, and lecithin nitrogen. The results obtained are sub- 
mitted In tables and curves and dis(‘ussed in detail. 

Tlie nitrogen figures show that in the stomach the nitrogen Is almost en- 
tirely in the form of protein, very little change in relative amounts taking 
place from hour to hour until the stomach is practically empty at the end of 
about 12 hours, in the small intestine there Is very little protein and a rela- 
tively large amount of pulypeptlds and further decomposition products. The 
amount of the latter decreases toward ^,he end of the time. In the large In- 
testines the relative amount of polypepllds is smaller aiid protein larger than In 
the small Intestine, Indicating that absorption has taken place in the small In- 
testine, and that the remaining protein represents the undigested residue. 

The effect of adrenalin, desiccated thyroid, and certain inorganic salts 
on catalase production, W. E. Bubgk {Amcr. Jour. Phpsiol., 50 {1919), No. 1, 
pp. 165-173, fips. 4). — Ckaitinulng the catalase studies previously noted (E. S. R., 
41. p. 171), the author reports that the introduction Into the nliinentai*y tract 
of relatively small amounts of water (15 cc.), of sodium chlorid (1. gm.), and 
of urea (2 gm) per kilogram produces no increase In catalase, while the intro- 
duction of large amounts (1,500 ec., 10 gm., and 10 gm., respectively) does pro- 
duce an Increase in catalase. It Is pointed out that this is In keeping with the 
observations of Lusk and Riche (E. S. R., 28, p. 866) that small amounts of 
these substances produce no Increase in oxidation, and of Tangl (E. S. R., 26, 
p, 465) and others that large amounts produce an increase in oxidation. 

“The injection of adrenalin into the portal vein stimulates the liver to an In- 
creased output of catalase. This fact suggests that the increased amount of 
adrenalin thrown Into the circulation during combat may stimulate the liver 
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to an increased output of catalase, and in this way aid iy bringing about the 
increase in oxidation occurring during combat 

“Desiccated thyroid when iritro<lU(*ed Into the alimentary tract stimulates the 
liver to an increased output of catalase. This observation suggests that the 
increase in the catalase of the blood, wblcli may be responsible for the increase 
in the respiratory exchange of an uninial when fed with tliyroid or in exo- 
phthalmic goiter, is probably due to tbe stimulation of the liver lo an Increased 
output of catalase.” 

Some data coiieerning the alleged relation of catalase to animal oxida^ 
tions, R. L. Stehuc {Jour, Biol, Chem., S9 {1919), No. 2, pv Data 

are presented wdiich indicat(‘ that the fe<Mllng of moat and the administration 
of saccharin, )3-hydroxy butyric acid, alanin, and glyciri are not accnmpanied 
by an Increase in tbe catalase content of the blood to tbe extent reported by 
Burge. The increases which w'cre noted \v<‘re ratln*]* slight 

“An explanation is sugg('sted for the ^ariations in catalase content of the 
blood which is snpi)ort<'d by experimental evidence. According to this explana- 
tion fluctuations in catalast* content are due to llnctua tions In tlic number of 
red cells in the bhHul. Consequently it is simpler to regard catalase content as 
a 1 unction of the innnber of red cells than to assume a direct relatioTi lictween 
catalase and biological oxidations.” 

The catalases of the blood during aiu*sthesja, S. P. Retmaxn and C. E. 
Bf.ckeu {Atttvr. Jour, Physiol., fiO {1919), No, 1, pp, 5Jf rJh -- Estimations of 
the catalase content of the blood belore and alter am'sthesia an‘ reported, 
showing a decreas<* in (55 pier cent and an increase* in 35 per ci*nt of the cases 
in which the most (H)nsistent results were <»btained. The authors reiiort the 
same diflieuities In technique and in obtaining con^-istent r(*sults that Becht 
mentions (K. S. R., 41, p 172), and agree witli liim that, contrary to the coii- 
elusloiiH of Burge, the results obtained in catalase obsenations (!an have no 
weight in iihystologioal deductions. 

The effect of pyretics and antipyretics on catalase production, W. E. 
BmuiE {Jour. Pharmacol, and Expt. Thcr,, H {1919), No. 2, pp. 121-130, figs. 
3). — A further contribution to the study of catalase is presented and sum- 
marized as foiloAvs : 

“ Tetrahydro-/3-iiaphthylamln, adreiuiliii, caffein, and sodium chlorld stimu- 
late the alimentary glands, particularly the liver, to an iiuTcastHi output of 
catalase, which Is ofCorod In explanation of the increased o^idatioll produced 
by these substances and hence for the accompanying fe\er in sv> far as the 
increased heat production is involved in tlds. 

“Chloroform decreases catalase, both by decreasing Its output from the liver 
and by direct destruction of this enzym. Ether decrt*ases calalase, iminclpally 
by direct destruction of tbe enzym wdthout disturbing the li\er function so 
much as does chloroform. Aet‘tanilid, quinin, and phenaceiiii jirodnce a slight 
decrease in catalase by decreasing its output from tbe liver. 

“Chloroform and ether lower temperature in so far as decreased oxidation 
Is Involved iu this by decreasing catalase, the enzym principally responsible for 
Oxidation In the body. The fact that acetanilid, quinin, and ph<*nacetin have 
little or no effect in decreasing catalase suggests that their mode of action 
In lowering temperature Is not due to a decrease in oxidation.” 

Animal calorimetry. — X\T, The influence of lactic acid upon metabol- 
ism, H. V. Atkinson and G. Lusk {Jour. Biol Chem., 40 {1919), No. 1, pp. 
79 -^ 9 ). — Continuing the studies on animal calorimetry pre^l()usl.v noted (E. S. 
R., 41, p. 171), the authors have investigated the effect of lactic acid upon 
heat production in a dog. 
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Ju the course of tile stiulj^ it v»’as found that the iTijeclion of a large volume 
of liquid (500 cc.) fncreasts boat produeliun about 1 oulorle per hour above 
the basal level. After allowing fur this factor the Increased boat production, 
after giving 8 gin. of f/-Mactlc acid, was 2.1 calories In one experiment and 1 
calorie in another, results which are comparable with 1.5 calories obtained 
after giving 8 gm. of d-Z-alanin. Following the administration of 8 gm. of 
glucose in 150 cc. of water tliere was no increase whatever in basal metabolism. 
This is thought to Indicate tluit neither lactic acid nor ahinin Is produced in 
appreciable quantities from ingest(‘(l glucose. 

Tho calcium reqiiireiiKMit for man and animals, O. Lonvv (I)er Kalkbedarf 
von Mcnsoh und Tier. Munivh: Otto Ornolm, J1919, 2. ed,, tcv, and ml,y pp. 107, 
ftgs. 2). — The second edition of this volume consists of the following chaiiters: 
The function of calcium in life processes; the calcium content of human f<»od; 
results of cfilciiini dcheiency ; benefits from the addiliou of ealciinii to the diet; 
the calcium roqniromont during pregnancy and menstruation; calcium in ther- 
apy; and the calcium requirement for domestic animals. 

The bacteriologic analysis of the fecal flora of chililroii, Cl. B. Moiniis, 

R. Ij. Portek, and K. F. jMeyeu (Jovr. Ivfcct. /ii.sra.sc.s', ^5 {1919), No. 5, pp, 
340'-S77, figs, 2).— -This nrti<ie contains the description and Interpretation of 
the bacteriological molli(»ds employed in an investigation previously noted (E. 

S. R., 42, p 105) in the exJiruinati(»ii of feeal si>eciiuens of children apparently 
suffering from intestinal intoxication. The main charatderistics of normal, 
putrefactive, and fermentative sroois are described and illustinted by analyses 
Of representative sainiHes of the three types, and tlu' posHd»iUties of altering 
the Intestinal flora by suitable diid ar<‘ discussed. 

Notes oil Bacillus botulinus, (1. S. Brijui, {Jour Bact , If {1919), No, 5, pp, 
555-570, pis 5, figs. 2) — This jaiper desM'ibes Um* me! hods employed by the 
author in the production of hotuliniis antitoxin for laboratory purposes, and in 
the isolation ol />\ hoUdinus fi'oin tho contents of cans of si>oiled food and from 
manure, intestinal contents, tde. 

The general cultural characterislns of B. hotulinus are also described and 
suniinari/.ed. Tbi' strains stndi-sl by tiie author fall into two distinct types, A 
and B, each of which neijttaliz('s the toxin of Us owni type hut not of the 
heterologous type The strains of type A usually produce a stronger toxin in 
broth tliaii tlio ;e of tvpe Th hut otlua-wise no difference has been noted in 
cultural characteristics or morphology. Of Uie strains examined, type A was 
jiredominant In the 1‘aciftc (\>ast Stales and type B in other localities. 

The occurroTice of Bacillus botuliiius in nature, O. S. Burke {Jour. Baot.t 
If {1919), No 5, pp. 5Jf 1-553).- -Tho .author rofiorts the examination for the 
presence of B hotuUnus of samples covering a wide range of material eolle<!ted 
in five rather widely separated localities in central (.California. The method 
used in examining the material consisted in making cultures in an oil-stratified, 
double strength, beef-infusion broth with 2 per cent glucose and a reaction as 
nearly neutral as possible, iiicuhatiug the cultures at 28® O. for from 2 to 6 
months, and then testing for toxin by subcutaneous injection into guinea pigs 
of 1 cc. of tlie filtered culture. Each filtrate which kille<l a guinea pig in 48 < 
hours or less was tested against antitoxins (»f B. hotulinus lyi)es A and B. 

Of the 235 cultures made, 7 containing B. hotulinus were found. Type A was 
foimd in bruised and moldy cherries, bird-pecked cherries, slightly scarred bush 
beans, and discolored moldy hay from an oiitdfior stack, and type B in pole 
bean leaf covered with spots or insect droppings, spiders from bush bean 
plants, and manure from a hog which had recovered from botulism 3 mouths 
before the sample was taken In addition to the positive cultures, four doubtful 
cultures were obtained from spiders, spider webs, and small bugs. 
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From the results obtained In this Hurv^ y the ant hoi- draws the conclusions that 
B, botuHmis is widely distributed iu nature, is present In tfie garden and may be 
on the fruit or vegetables when they are puked, and Is not necessarily asso- 
ciated with active decay. The evidiajc<' is also tliought to indicate that 
B. botnlinus may remain in the intestinal tract oi an animal for at least 4 
mouths after contaminated food had been eaten, that it may not occur far from 
the habitation of man, as of the five localities visited the only one which failed 
to give positive results differed from the other four in being isolated and de* 
sorted, and that it may he closely associated with or disseminated by spiders or 
Insects common iu gardens in Oallfornla. 

Spoiled canned foods and botulism, (i. S, Hurkk (Jour, Imc/ i/erf. 

73 (1919), No. JJf, pp. 1079 ). — The author criticiz{‘s the report of AVelnxlrl 

previously noted (E. S. R , 40, p. 764), on the following grounds: 

(1) The use of the term “ comuan'ejal ” is considered to be too restricted 
and misleading. In the antlior’s opinion, the term “commercial” is s.vnony- 
moiis with factory-canned foods as opposed to home-canned foods, and should 
not be restricb'd to refer onl.\ to those laetoi y-( lunied lomls in wliicli no spoilage 
has been detected and whidi are still being offeriMl for sale. 

(2) The statement of Weinzirl that HociIIuh hotuJuiUH is not found in un- 
spoiled factory -canned goods Is considered uujustitiable, because too small a 
percentage of cans was examiiKal, no tests were made for tlu‘ speeith: botulinus 
toxin to siibstiiiitiate the bacteriological findings, and no data w'cre giv(*n as to 
the length of time elapsing between tlie processing of the cans and the making 
of tlie bacteriological examinations or us to the age of the commercial samides. 

Til conclusion the ('vidcnce is summarized, which, in the antlior's mind, justi- 
fies the assumiition tiint there Is a de<'ided possibility of B. boiuhnuH being 
presiuit in fuctory-canin^d products, an<l that some of these cans will reach the 
consumer. A plea is made that all cases of food polsmdng attributed to fac- 
tory -caruuxl products be investigated, with the ob.lect of proving conclusively 
whether or not the poisoning is due to the toxin of B. holulinuH or to some other 
definite subslam'e. 

“Spoiled canned foods and botulism,” ,1. Wf.inzikl (Jour. Amer. Med, 
Assoc., 73 (1919), No. 23, p. 11 H9). — A reply to the criticism of Burke noteni 
above. 

Botulism, I, II (Jour. Amer. Med. Assoc., 73 (1919), Nos 2^f, pp. lSlf4, 184S; 
25, pp. 1887, 1888). — ^An editorial discussion of bouiiisin, with particular refer- 
ence to the recent coiitributioiia of ^"einz/ni and of Burke and their corre- 
spondence noted above. 

Botulism from eating canned ripe olives, (\ Akaisikono, R. V. Story, and 
E. Scott (Pul). Health Bpts. {(K 31^ (1919), No. 51, pp. 2877-2905, pis. 2, 

fig. 1). — A detailed study is reported of an outbreak of botulism in Canton, 
Ohio, In which 14 cases of poisoning occurred with 7 deaths. The study in- 
cludes the epidemiological Investigation, the bacteriological examination of 
the olives and brine, tlie serological evidence, and the symptomatology, pa- 
thology, diagnosis, prognosis, and treatment of the disease. 

The present outbreak furnlslied limited evidence that alcohol v\hen given 
early may be of value In lessening the symptoms, probably by destroying the 
toxin. In the one case reported in w^hich botullnus serum was administered 
four days after the onset of the disease no favorable results v^ere obtained, 
but antitoxin prepared from the Boise strain was found to be protective for 
guinea pigs Injected wdth toxin formed from the organism isolated from the 
olives. 

In discussing possible means of preventing such outbreaks the authors state 
that the ideal of prevention would be a process of canning w^hlch effectually 
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kills all spore-bearli^j? organisms, but, that owing to the great resistance of 
certain strains of Bacillus botuUrms to heat, there Is danger that a few spores 
may occasionally survive almost any process of canning. The nec»es»lty is 
emphasized of thorough cooking of all canned goods before serving or sampling, 
and the rejection of all products which show even minor changes of taste, 
odor, or consistency. 

An outbreak of botulism, C. O. .Ienninos, E. W. Haass, and A. F. Jennings 
(Jour. Anier. Med. Assoc., 74 {W20), No. 2, pp. 77-8^^). — A report Is given of an 
outbreak of Bacillus hotuhnus poisoning in Detroit, Mich., resulting in five 
deaths. The source of tlie toxin was a glass jar of ripe olives, from which 
both the bacillus and Its toxin were later isolated. 

ANIMAL PBODUCTION. 

Problems of fertillzatiou, F. It. InniiE (Chicago: Univ. Chicago Press, 
191V, pp. XI I -^278, ffgs. 21 ). — The author describes this volume as “an attempt 
to present Uie actual status of the varhms problems In a critical but not in an 
exhaustive iiiHuner.” The successive chapters treat of the history of the 
problem of the fertilization of eggs, the place of fertilization In the life history 
of organisms, the structural changes in the egg accompanying fertilization, 
the physiology of the spermatozoon, the physiology of fertilization, the si>eci- 
ficity of the attraction between sperm and egg, and the problem of why egg 
ceils divide. Most of the conclusions are of nect‘sslty derived from experi- 
ments with marine invertebrates whose unfertilized eggs can be subjected to 
controlled conditions. 

It is pointed out that a consistent tiK*ory of fertilization must take into 
account not only the maturity of the germ cells anrl the specificity of their 
reactions but also tlie external factors which favor or inhibit them. The 
ext>eriments of the author and his students lead him to the view that a sub- 
stance which he terms fertilizlii is formed in the egg prior to fertilization, 
and that this sub.^tance is activated and Initiates egg cleavage when a<*ted 
upon either by a spermatozoon or by agencies which induce parthenogenesis. 
Fertllizin Is Identified with the substance in water extracts of unfertilized 
eggs which agglutinates suspensions of sperm of the same species, and which 
has some of the properties of eiizyms. “ Fertilization would thus be a three- 
body reaction betw('en the sperm recei)tors, fertilizing, and egg receptors linked 
In line ; and It is possible to show that inhibiting agencies may operate at the 
various linkages of such a reaction.'' 

Heredity, J. A. Thomson (London: John Murray, 1919, S. ed., pp. Xyi-f-S^y, 
pU. 16, figs. S6 ). — Aside from a eomi)lete reorganization of the chapter on 
here<lity and sex, this e<lition dilfers only in minor details from the first 
(E. S. R., 20, p. 778), and is the same ns the 1913 revision except for the cor- 
rection of a few errors and the addition of a page to the bibliography. 

The refractive index of tiie blood serum of the albino rat at different 
ages, S. Hatai (Jour. Biol Chem., 35 (1918), No. S, pp. 527--552, figs. 5).— The 
refractive index of the blood serum of the laboratory rat was found to In- 
crease with age, but the rate of change varied with the period of life, changes 
in feed, rate of growth, and health. The water content of the serum was in 
general inversely proportional to the refractive index. 

The refractive index of the serum of males during the growing period was 
slightly lower and during the adult period much higher than that of females 
Of corresponding age. The index of the serum of castrated males was dis- 
tinctly higher than that of their uncastrated brothers, but spayed females 
gave a slightly lower Index than their normal sisters. 
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It is held that the refractive index Is not only a simples bnt a very sensitive 
test of chemical changes in body fluids. 

Oil the composition and feeding values of several waste offals, P. Hon- 
CAMP and E. Rlanck {Lan(l)i\ Vers, 8ta., 91 {1918) y No. 1-2^ pp. 93-104 ). — 
Using a sheep, the following digestion coeflicients were determined : 


Diffefttibility of waste hnlls, pods, etc. 


Materials tested | 

Organic 

matter 

i 

1 Crude 
: protein ! 

Nitrogen' 

free 

extract 

Crude 

fat. 

Crude 

fiber. 



Per cent. 

Per cent. 

Per cent 

Per cent. 

Per cent. 

Buckwheat hulls .... 


16 6 

6 6 

24.7 

lOd 0 

8.8 

liape capsules ... 


,‘)7. 1 

52 2 

53 4 

86 2 

54.8 

Corn bran ... 


HS. 5 

74.9 

8ft 8 

50. 0 

100.0 

Black medick pod' ... 


5,3. ft 

4ft. ft 

47 1 

51.0 

68.5 

Oat hulls ... 


37.5 

41.3 

32. S 

69.6 

43.5 


The proxirnat<* composition of th(^ oifiils tested and liie detailed data secured 
in the digestion trials are recorded. 

Feeding stuffs report, 1917 and 1018 , J. W. Ket.logq (Penn. Dept. Agr. 
Bui. 312 (1918), pp. 297; 327 (lb 19), pp. 289) —In the 1917 report, the moisture, 
protein, fat, and crude fiber content and the reiaii prices are reported of sam- 
ples of cottons(‘ed meal, cottonseed fetid, linseed meal, coconut oil meal, dis- 
tillers dried grain, brewers’ dried grain, malt sprouts, corn gluten feed, hom- 
iny feed, corn bran, corn feed meal, wdieat bran, wheat middlings, red dog, 
middlings and palm oil, rye middling, oat meal, oiit feed, buckwheat mid- 
dlings, alfalfa meal, dried beet pulp, various proprietary stock and poultry 
mixed feeds, tankage, meat scrap, nieat-and-bone scrap, tish scrap, and bone 
meal. The 1918 report is similar to the preceding, with a like assortment of 
feeding materials except for the oiuisslon of malt sprouts, red dog, oat meal, 
and bone meal, and the Inclusion of yeast and vdnegar dried grains, barley 
middlings, baiiey feed, and buckwlieut feed. 

Uivo stock and dairy farming, P. O. Gardner et al. (Philadelphia: J , O , 
Winston Co., 1918, pp. 190, pis. 2, figs. 86). — This is a reprint of the sections on 
live stock farming and dairy farming in Gardner’s Successful Farming (E. S. 
R., 35, p. G9d). , 

Biotechnology of meat, fat, and milk production In large-scale farm 
operations, K. Ekbky (Bioiechnologie dcr Fleisch-, Fett-, und Milchertextgung 
im LandwirtschaftUchen Grossbetrichc. Berlin: Paul Parey, 1919, pp. 84 ). — 
The purpose of the author is t<> acquaint persons engageil extensively in live- 
stock production who have liad training in the natural sciences with cur- 
rent views as to the utilization of feeds by animals and the influence of in- 
ternal secretions on body functions. Many literature references are given. 
Cooperative live stock marketing, W. W. Thomson (Saskatchewan Dept, 
Agr, Cooper. Organ, Branch Bui. 41 rev. (1919), pp. 32).— This edition, called 
the third, differs from tlie one previously noted (E, S. R., 33, p. 491) In pre- 
senting an entirely new set of accounting forms, in providing more recent in- 
formation about the live-stock markets of Canada, and in summarizing the ex- 
isting regulations for the control of stockyards by the Domlidon Government. 

Results of live stock experiments (Kansas Sta,, Fort Bays Substa. [Oirc, 
if] ( 1917 ), pp. 6 , fig, 1). — This leaflet presents In tabular form without discus- 
sion the results of several tests of rations for beef cattle and mule colts con- 
ducted during the winters of 1915-16 and 1916 - 17 , and was designed for the 
uso of visitors inspecting the experimental lots during a ** round up*' at the 
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wnbHtiition In April, ^17* Some results of two of tlie experiments, vl55, a 1^15- 
10 forage test with 2-year-old heifers for 120 days, and the first two years of a 
study of the elTect of feeding and age at first pregnancy on the development of 
breeding heifers, have been noted from the station’s annual reports (K. S* K., 
88, p. 600; 40, p. 369). 

Results of a 120-day test of 5 winter rations for breeding cows, made In 
1910-17, have not hitherto been noted. Twenty cows were fed each ration. 
Cane hoy 7 lbs. and alfalfa hay 10.0 lbs. pr<Klu(‘ed an average dally gain 
of 0.65 lb. per head. About the same gain was produced by 15.2 lbs. 
cane hay and 2 Ihs. cottonseed cake. When half the cake of the latter ration 
was replaced by 14 9 lbs. sorghum silage the gain was 1.08 lbs. With no cake, 
the same amount of sorghum silage, and 11.1 lbs. alfalfa hay the gain was 
0.76 U) ; essentially the same ration with silage of corn instead of sorghum re- 
sulted In a gain of 1.01 lbs. Each ration iuehided about 9 lbs of wheat straw. 

The remaining data include the feed consumption of fall calves (‘omi»areil 
with spring calves, the cost of wintering calves, and the feed coiusumption of a 
group of mule colts. 

Results of 1918-19 live-stock experiments {Kanms Fori Hays 

Suhsta. Circ, 6 (1919), pp. 10, pi. 1, figs, 5). — This publication was designed for 
dlatribution at the 1919 “ round up.” Besides a summary of the fourth year’s 
results of t]»e projt^ct dealing with development of breeding luut’ers aTid a tabu- 
lation comparing the costs of wintering heifer calves, yearling ladfers, and 
herd bulls, data as to thrcK} tests of winter rations for pregnant b('ef i‘ows are 
recorded. The cows were divided into lots of 20 and the reconis are for a 
period of 1(K) <lnys. 

Cows fed Russiau thistle bay, straw, and silage lost 82 Ihs. per head, while 
another group fed a like ration in vvhidi alfalfa hay replaced the Russian 
thlsthi lost 88 ]])s\ and the cost was jiearly <loubled. Cows fed Kafir corn 
silage (31.5 lbs. per head per day) and cottonseed cake (2 lbs.) lost somewhat 
more than those bnl Kafir corn fodder (24 6 lbs.) and cottonseed cake (2 lbs.). 
It is estimated that one acn* of Kafir corn used as fodder or 0.50 acre made into 
silage would provide 100 days’ roughage for a cow. 

A group fed corn stover (12 6 lbs.) and coltonset^d cake (2 lbs.) lost some- 
what more than three other groups f<‘<l, re.sp<‘ctively, stover and linseed cake, 
corn silage (25 Ihs.) and linseed cak<*, and silage and cottonseed cake. All 
four lots reccive<l straw. The fju t that pach group produced a different num- 
ber of calves complicates dir<‘ct comparison of tlie rations. 

Growing beef on (he farm, F. W. Farley {U. S. Dept. Agr., Farmers' Bui. 
107S {1919), pp. 2S, figs. 11). — The author discu.sses the management and feed- 
ing of a beef herd A gestation table and a number of sample rations for 
cows and stockers in winter and for finishing bal)y beef are Included. 

Judging beef cattle, E, H. Thompson {V. H. Dept. Agr., Farmers* Bui. 1068 
(1919) t p;>. 2S, ftgs. 9). — Directions for Judging fat cattle, feeders, and breed- 
ing stock are given, including score cards. 

The hides of colonial cattle, H. Boulanger {Les Peaux des Bovid^s Colo- 
niaux. Pans: fiJmilc Larosc, 1919, pp. X//-f96, pi. 1, figs. .46).--This publica- 
tion considers the dependence of the French leather industry on a supply of 
bides of satisfactory grade from the domesticated and semldomestlcated (zebu, 
buffalo, etc.) cuttle of French Indo-Ohlna, French West Africa, French Equa- 
torial Africa, and Madagascar, Suggestions for bettering the condition of 
Imported hides are Included. 

CiomparatiTe rations for wintering breeding ewes, S. F, Russbix (OhU^ 
h0ma JSta. Bui. 125 {1919)^ pp. 8, figs. Five lots of 20 pregnant ewes each 
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were fed for 90 days beginning January 4, 1918, to test tbe value of 5 different 
rations. 

Two lots whose daily ration included 0.5 lb. of cottonseed meal per head 
and wheat straw, with Kafir corn silage in mie east' and (‘ane fodder In the 
other, showed symptoms of cottonseed poisoning and V> e\v(\s died before bran 
was mibslituted for the meal. The poisoning was somewhat more sev'(*re in 
the silage-Ml lot. Two lots receiving half this amount i>f cot tons-H'd meal, 
together with Kafir corn heads or ground grain and 2 lbs. of Sudan hay 
showed no ill effects and ina<l(‘ th<' greatest growth. Tlie ICafir coi‘n chop proved 
somewhat more satisfactory tlnm tin* hi^ads. From the starHlj)oiut of costs 
and health, however, tlie most satisfactory ration was oii(‘ in whidi about 2 
lbs. of alfalfa liay p<T head furnisluMi the n(‘c(^sary piotein supplement to 
Kafir corn silage and wheat straw 

The goat: Its use and niaiiagement, J. T Tdiin (London: d, H. d- L. 
Collinyt'uUjc, [y.9/iS], 2. vd., pp. .VP, pis. 8, fhj^ / ).— 'I'liis volume discais.^es the 
bn'eds of goats occurring in Kngland, inetle*ds’ of liousing and feeding, the 
making of cheese ami hutter from g<»at’s milk, the goat as a draught animal, 
the use of goat fie.sh. and the ailments of goats. 

Maintenance and production value of some protein mixtures, K. H. Hart 
and H Stkknhock (dinn. ILol Lhvm , ILH (7,V/.V), No. 2, pjt, 2o7 Js>. fi(js. d) — > 
The authors tabulate and discuss tlie nitrogen Intake and excretion of 54 
pigs (a\eraging 50 lbs ea(‘h in weight) during 2i-(lay metaliolism (»x])erimeuts 
at the Wisconsin Fvperiinent Station witli the oliJtaT of comparing the avail- 
ability for growth of cfunhinal urns of ])rof(Miis from di\ei‘S(‘ soiir<‘t‘s Nineteen 
different ration.s w{‘re t(‘sled on groups of 2 or pigs. The perctmtage of in- 
gested nitrogen retained tiy the pigs i«; the measiin^ of eth( ieiicy adopttxl and 
is termed the ])rodu(tion \alue. The tables also gi\e the i»('rcentagt‘ of absoriied 
nitrogen retained by emdi animal, but do not prese»jt av(‘r;tiii^ hgures for each 
group. The plane of nitr(»gen intalo^ v’ is kel>t unitonnly low to Sis ure a mini- 
iiumi loss of protein in the c*xcreia With om* exce])tion the estimated avail- 
able net energy of the ration equaled or exet^eded the Arnisby allowance of 
1.38 therms p(T day for a 50-lh. i)ig. 

The most extensive comparison ol ])ro(ein sources is piovided ])> the seriesof 
tests in which the basal ration consist e<l of corn or corn and alfalfa. The 
following table summarizes most <d the data in this s^rU's, the 'Separate exjieri- 
merits being listed in the order of increasing production \ allies of the rations 
used : * 

Nitrogen metabolism of pigs fed corn, or com and alfalfa, plus a protein 

supplement. 


Num- 

Ratio 
of com 


Avaii- 

aMe 

Protein 

j Proportion of ingested 
Nltro- 1 5' 

ren m- ! 

Incest- 
e<l N 
retain- 
ed * 

Ab- 

sorbed 

ber of 
pigs. 

to al- 
falfa 

Siipplcnifliit fed 

cneryy 

of 

ration 

m 

ration 

gpstod 

rier 

day. 

Fioin 
coi n 

From 

alfalfa. 

F rom 

MipplO 

ment 

N 

rotain- 

ed * 

3 

1*0 

Linseed meal 

Therms. 

l.ftO 

rerct 

12.6 

Gm. 

12 \ 

Per ct 
52 

Per ct 

Per ct 
48 

Per ct. 
2t 8 

Per ct. 
35.2 

S 

11:6 

Gluten feed 

1. 54 

15. 1 1 

16 9 

3H 

30 

32 

28. 0 

42.8 

3 

3:1 

None 

1. 36 

12.4 1 

11.9 

61 

36 


31 7 

40.3 

3 

31 

T^kage 

1 48 

15. 0 1 

16.8 

35 

30 

35 

37. 7 

61.0 

3 

3:1 


1. .58 1 

12.2 1 

16 3 

54 

30 

16 

30 1 

63.0 

3 

1:0 

Tankage 

1.55 i 

17 3 

16 7 

62 


38 

40 3 

67.4 

3 

12.6 

Skim milk. 

1.50 1 

15.1 

16.6 

43 

30 

27 

41 5 

62.1 

3 

4:1 

Whey 

1,90 1 

11.8 

16.8 

50 

20 

30 

44.6 

62.0 

3 

10 

Skim milk 

2.09 ! 

13.0 

16.4 

72 


28 

61.7 

71.8 


» Group averapos. > Modian valua of group. 
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The other experiments also showed high production values when milk prod- 
ucts were used, Intermediate values with animal by-products, and low values 
when the entire ration was of plant origin. When barley furnished 62 and 
tankage 38 per cent of the nitrogen, the production value was 39.7. When all 
the nitrogen was derived Irom either meat “crisps” or fish scrap (the balance 
of the ration being starch), the average production value in the first case was 
89.5 and in the secon<l 41.8. The production value of a mixture of corn, com 
gluten feed, and whey (witli 15 per cent of the nitrogen from the latter) was 
46.1, and that <d’ skim milk (27 jht cent of the nitrogen), rolled oats, and corn 
starch was 56.7, lh<‘ higiiest value ohs< rv<'d. The protein plane of this oats 
ration was only 13,4 per cenl, hut the eiuu'gy available was 3.12 therms a day, 
which was over a therm higlier than any other ration tested. In three of the 
rations 01 per rent of the nitnuren came from a mixture of rice, wheat, corn, 
potatoes (sliced and steanusl), and uncooked cai)t)age, and the re^st fnun either 
wheat glutcm or meat ” crisi)s ” or skim milk, Witli these three supplements 
the rations were, resi)ectively, 10 4, 32.7, and 47.0 per cent cllicient. 

That the defects of mixtures of plant proteins are not due to lack of vllainlns 
or mineral matter is indienh'd by one of the experiments in which the addition 
of butter fat, calcluin lnt*lute, and sodium chlorid to a corn and linseed meal 
ration failed to increase tlie prodiulion value. The autliors promise more 
data on the eflicieiKy of flaxseed proteins in a later paper. 

The lowered production values of rations containing alfalfa ns shoun by the 
table is attribiit(\l chiefly to the elimination of nitrog(‘n with tlie fecal n^sidiies. 
This fact is not considered a valid argument in favor of basing lU’cxlucUon 
values on absorbi'd instead of ingested nitrogen. “ Gldie proteins are alw^ays f(?d 
in company with the other constituents of the natural material, and if tlicse 
modify the amount of total nitrogen left to ttie orgtnilsm, as is the case wdtere 
variable amounts of hber jire mgi^^tcd, tlnai it would semn to us tliat this fact 
must be considered in arriving at the production \alue of any protiun mixtures 
as It occurs in natural fciHis.” It is not the claim of the authors that the pro- 
duction value is the only faettu* to be considered In planning a ration, and they 
point out that a ration of corn naval and milk despite its high production value 
would terminate (he life of a growing pig In a few’ iiamths. 

The acid-base balance in animal nutrition, I-II, A. R. I^amb and J. M. 
Evvard {Jour. Bud, Chrm., 87 {VJ19), No. 2, pp. 877-8^2). — The experiments 
reported in these two paiie rs were conducted at the Iowa Experiment Station 
and were initially i3lnnned to test the ability of swine to metabolize the lactic 
and acetic acids of silage, particularly of ensiled rai>e previously studied by the 
authors (E. S. R., 35, p. 768). 

X. The effect of certain organic and mineral acids on the growth, well being, 
and repioduciion of swine (pp. 317-328). — Four lots of two 60db. pigs each 
were fed the same basal ration of com, middlings, and tankage (16:1:3) and 
8 of the lots after a 30-day check period received sulphuric, lactic, and acetic 
acids, resix'c lively, for 150 days in amounts up to 500 cc. of a normal solution 
per pig per day. Throughout the initial check period and the first 120 days of 
acid feeding the same amount of feed wUvS consumed by each lot. The average 
daily gains of the acid-fed lots during this Interval were, respectively, 1.1, 1.03, 
and 1.14 lbs. per head, wdiile the pigs in the control lot gained 1.13 lbs. dally. 
The acid-fed pigs also remained in as good condition as tlie control pigs. 

The pigs apparently oxidized the organic acids completely, as early morning 
samples of urine contained no nu>re ammonia than the urine of the control pigs. 
The H-ion concentration of the blood of the acid-fed individuals toward the end 
of the experiment ivas found to be the same ns that of the controls. 

Following the experiment, 2 of the gilts were continued on the basal ration 
plus 500 cc. of N sulphuric acid until after they had farrowed, 8 and 5 months 
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later. Tbe young were vigorous, suckled normally, but only 1 of the 11 was 
reared successfully. Tbe authors do not believe that the deaths of the young 
can with certainty be ascribed to the acid feeding, 

II. Metabolism studies on the effect of certain organic and mineral adds on 
swine (pj). 329-542). — A vigorous 90'day old barrow pig weighing GO lbs. was 
put In a metabolism cage and given tlie above mentioned basal ration (rich in 
calcium) for 10 days and then in three successive lO-day p(‘riods received in 
addition to this ration N lactic, N .sulphuric and N acetic acid, respectively, 
in daily doses of 250 to 300 cc. I’ol lowing these was another check period. The 
calcium (oxid) intake was 10.17 gm. per day, and the daily calcium balances 
were 4-3.42 gm. with hK’tic acid, 4-2..53 gin with sulpluirle acid 4-3..58 gm. 
with acetic arid, and 4*3.28 gm. wlion no acid was given. The organic acids 
W(‘r(‘ oxidized completely without increase in urinary ammonia. Of the sul- 
phuric acid ingested 61 per cent was accounted tor by Increased aTnmoida 
excretion, while 5 per cent was excreted as phosphates (excess urinary acidity). 

A s<^cond sulphuric acid experlnient was conducted with a caleinm poor basal 
ration of ground com plus 5 per cent of a Mood preparation known as black 
albumin. Aside from tbe mineral content this was a suitable ration, the pro- 
tein percentage being 12 75. With a daily calcium intake of 0 46 gm., the cal- 
cium balance was — 0.69 gm. during acid feeding, — 0 72 gm during the pre- 
liminary check pf‘riod, and — 0.14 gm. during the final check period. Extra 
ammonia excretion accounted for 70 per cent of the acid ingested and increased 
urinary acidity for 10 per cent. 

In none of the acid feeding i)erlods was nitrogen storjuu* interferred with. 

Effect of feeding peanuts on the quality of pork, T. 1>owell and W. G, 
Friedemann (Oklahoma i^ta. Bui. 124 (P.U9), pp. S). — The authors report the 
iodin numbers and melting points of samples ot the kidney fat and back fat 
of TOO-lb. hogs used In feeding tests in 1916 and 1918. 

In 1916, 5 lots of hogs were fed 70 days, and a hog from each lot was used 
in determining the fat constants. Packing-house reooi’ds t<» the shrinkage 
of hams and belly of another hog in each lot are also given. The iodin num- 
bers were highest, the melting point lowest, and the shrinkagi^ greatest in a lot 
fed peanut«< alone. Two lots fed peanuts for 40 days only and then finished 
in one case on corn and tankage (23:2) and in the other on Kafir corn and 
tankage (23:2) showed high iodin numbers, relatively low melting points, 
and considerable shrinkage. The other two lots received no peanuts, one being 
fed oats, sb(»rts, barley, and buttermilk (1: 1:2:8) and the other corn chop, 
Kafir corn chop, cottonseed meal, and tankage (11 : 11 : 2: 1). From the stand- 
point of firmness of flesh and low shrinkage, the last-named ration was the most 
satisfactory one tried in 1916. 

In the 1918 trials there were 6 lots of 8 hogs. The length of the feeding 

I>erlod Is not stated. A small amount of alfalfa was given each lot, and the 

following concentrates w^ere offered unmlxed in self-feeders to the lots iiullented 
by the numerals : (1) Corn, tankage: (2) darso, tankage; (3) Kafir corn, tank- 
age; (4) Kafir corn, peanut meal; (5) Kafir (orn, cottonseed meal; (6) Kafir 

corn, tankage, peanut meal, cottonsc^ecl meal. The lots are listed in the order 

of decreasing iodin numbers of both back and kidney fat, and also in the order 
of Increasing melting points except that lot 4 ranked next to low^est. I.ot 4 
consumed a larger proportion of i>eanut meal than lot 6. 

Finishing; pigs for market, E. J. Pjeldsted and E. L, Pottei; (Oregon Sta. 
Buh 165 (19X9) y pp. 15). — Summaries are presented of a large number of experi- 
ments conducted by the main station at Corvallis and the eastern Oregon sul>- 
station at Union, to test the value of various feeds in bringing 100-lb. pigs to 
the usual Oregon market weights of 175 to 225 lbs. Keference is also made to 
pertinent results secured by stations in other States, 
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After brief discussions of the utility of grinding, soaking, and cooking the 
feeds and the relative advantages of hand feeding, self-feeding, and free-choice 
system, and hogging down, the authors devote a separate paragraph to each 
of the feeding stuffs that they desire to eonsUler. These include barley, wheat, 
corn, wheat by-produ('ts, oats, rye, peas, skim milk, buttermilk, whey, tankage, 
coconut meal, linseed meal, soy bean meal, alfalfa hay, potatoes, roots, arti- 
chokes corn sllag(\ molasses, and alfalfa pasture. In some cases oniy quali- 
tative results are given, hut generall.v in the diseussloii of a particular feed or 
feed mixture the authors indicate the averag<‘ daily gain secured, the amount of 
feed consumed i)er unit gain, and the number of tests on which these averages 
are based. Kegarding turther details <»f the Oregon experiments, it Is stated 
that full information concerning them will be turnished on rtHpiest. 

Pig kcei)ing on money-making lines, W. Po^VKt.L'O^^E^ {Ijotidon: G. 
Netcnes, Ltd., 1917, pp. 156, figs. iJf). — This is an elementary statement of the 
principles of swine producnou a.s they apply to the l^rilish Isles. 

The pig, 11. OoiUN {he Vorc. Pans: TJbr. Agr, Maison Rusitqiw, 1918, pp. U»0, 
figs. 17). — This brochure contains considerable information about tlie classili- 
cation, feeding, and liygiene of swine, and tlu' production and marketing of pork. 

Commercial |>ouItry raising, U. A. RonriiTS {Philadelphia : Hand McKay, 
1918, pp. XIX-\-r)8ih figs. 5//7).*~The author treats in consideraido detail of the 
problems of th(‘ commercial poultry kinkier, giving ))}irtl('ular att(»ntioii to hous- 
ing and marketing. 'J'he prodiudion of egg.s and of table fowl arc both con- 
sidered. 

Profitable poultry keejiing, R. T, Bkown {London: 0. A Pearson. Ltd., 

1918, pp. ISO, pis, .}, figs. S6). — A manual designc'd for small holders. 

The hen at work, R. Conn (New York and London: G. P. Putnam's i8ons, 

1919, pp. V11l-\-2i]S. pis. 11), figs. 19). —A hook de.signed primarily for j)ersons 
raising i»oultry on a small scati' under urban coudlti'ons. 

Kational feeding of poultry, W. \rd ( ilnncntation Rationale des 

VolailliS Pans: d. B. Bnilii^re «C Bans. l.iIO, pp. JSL tigs. 14). — This volume 
is chi(‘tly an exposition of the principles of fi'oding and (aliening poultry for 
market in France. JNot only chickens but ducks, geese, turke.vs, partridges, and 
pigeons are considered. 

Originating and standardizing a new variety of Cornish, W H. Card 
{Rel Poultry Join.. 26 ( 1919 ), Nos. 7. pp. 6^7. 672, fins. 2; 8, pp 7^>, 748. 749, 
figs. S; 9, pp. 817, 857, 858. figs. 2; 10, pp. 927, 975, 976, fig. f ).— This is n history 
of the ostuhlishinent of tlu' White Laccfl lied variety of (Cornish fowl, written 
by its originator. 

Culling the poultry flock tU. S. Dept. Agr., Dept. Cirr. 31 {1919), pp. 4f 
fig. f).~The physical cluiracteristir.s .supposed to indicate productl^ity in hens 
are listed and discussed. 

Increase in egg production in the winter season, 11. (tRAH\M {Ontario 
Dept. Agr., Ann. Rpt. \gr. and Kjpt. Vmon, 40 {1918), pp. ^8-55). — Egg records 
of hens behmgiiig to tlic Ontario Agricultural College are cited to show the in- 
creased production rc'sulting from artificial lighting in winter, and the in- 
creased winter production of blood lit}es derived from progeny-tested males. 

Points for egg buyers ((/. R. Dept. Agr., Dept. Circ. 25 {1919), pp. 11, figs. 
12). — This leaflet describes the defects in eggs as revealed by candling, illus- 
trates several candling devices, and presents directions for making a portable 
el€K»tric egg candh'. 

Practical rabbit keeping, E. I. Farrington {New York: R. M. McBride d 
Co., 1919, pp. VII-i-168, pis. 8, figs. 5). — ^Besides chapters on breeding and caring 
for rabbits, this volume includes brief discussions on rabbits as meat ai^d fur 
producers. 
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DAIEY FABMINQ— DAIEYING. 

Farm dairjriiig 4 O. Larskn (New York: Orange Judd Co., 1919, pp. XII-\-S15t 
figs, 117 ). — ^This treatise deals with the breeds, feeding, and inanagt^inent of 
dairy cattle, and the production of milk for direct human consumr>tion, for 
making farm butter and cheese, and for creamery butter. Considerable atten- 
tion is given to rna(*hine milking and the use of calf meals. 

Dairying, G. Fasceiti (Cmciflcio. Milan: Vlnco lioepli, 1918, 2. caI. ml., 
pp. XXX]l-\~Q85, figs. 113) .— ThiB is a revised edition of a treatise (K. S. U., 
25, p. 176) on the milk, cream, butter, and cheese industries in Italy, to which 
Is added a section on the making of casein and other skim milk by-products. 

Thirtieth, thirty-first, and thirty-second annual reports of the Derncse 
Dairy School at Hiitti-Zollikofen, A. Peteh et ae. (Jahresber. Molk. Schule 
ZolUkoren, 30 [1916-17), pp. 52, pi. 1; 31 [1917-18), pp. 58; 32 (1918-19), 
pp. 58, pi. /). — Those are somewimt al)breviate(l reports of tlie activities of the 
vsehool, together with tabulated analytical data secured in the routine exnmino- 
tiou of milk received and cheese produced. There are incliifled in (he thirtieth 
report two notes on the mechaiiies of cream separators. In the thirty-first two 
papers on cheese troin skim or pnrtlnUy skimmed milk, and In tlie thirty-second 
a paper on the computation of butter yield. 

Previous i^iiorts have been not(*d (K. S. K., 86, p 571). 

How to feed the dairy cou,*lI G. N'an Peit [^^ afclk > o , Joira : Fu ’ fl . L , 
Kimball Co, 1919. pp. 290, pis. 10, figs 57 ). — A n'print of a series of articles 
from Aimhairs Dairy Fanner. 

The cost of 111 ilk production in the district of Montreal, H Pakton 
(Jour. Agr. and llort , 22 (1919), No. 11, p 199, fig. 1) -- 'rids aUii ’(' citt*s tiver- 
age cost data collected by INTncdoiiald Oollego, Quebec, from 22 Ontario and Que- 
l)e<* farms supplying milk to the JMontreal dl trict. To prudiu'e 100 lbs. of milk 
required 50 lbs. of gram, 214 lbs. of succulent roughage, 128 lbs. of Imy, and 4 
hours of labor. During tlie summer the 42.8 cows milked averaged 22 lbs. of 
milk each per day, and during the winter 821 cows averaged 16 lbs. 

The conipositiou of Egyptian cow milk, G. IIooan and A. Azadtan [Dept. 
Pub. Health Egypt, Kpts, and Notes Pub. Health Labs., No. 1 (/.977), pp. 
31-36 ) part of a general study of the composition of the milk of Egyptian 
mnminals (E S. U., 85, p 276), the authors tabulate analjses and refractoureder 
readings of 14i) samples of the milk of individual cows. The a\era^'e amount of 
milk secured in a milking was 2.6 litiVs (2.7 qts,). The mean lat percentage 
was 5.44, and the mean per<’en(age of solids-not fat 9.19. 

The composition of Egyptian goat milk, <1. IIooan and A. Azmhax [Dept. 
Pub. Health Eg apt, Upts. and Notes Pub. Health Labs., No. 1 (1917), pp. 
39-4^2 ). — Analjses and refraiiiAe indices of 104 sampb s of the milk of imli- 
vidual goats are tabulated. The fat averaged 4.04 and the solids-nol-fat 8.5 
per cent. 

Practical but term aking, C, W. Walkee-TivSdale and T. R. Rom n son [Lon- 
don: Headley Bros., Ltd., 1919, 4^ od., rev., pp. 143, pis, 13. figs 20) .• -Direct Ions 
for making dairy butter and a brief exposition of the theory of butter making 
are given in this volume, which was first issued in 1908. A chapt<*r is devoted 
to the utilization of skim milk and butternilk by calves, pigs, and poultry. 

Cheese making, J. W. Decker, rewritten by ,7. E. vSammis [MaiUson, 
Mendota Book Co., 1918, 6. ed., pp. 225, figs, 60 ). — This edition resembles the 
fifth (K. S. R., 20, p. 1181) chiefly in format and the use of many of the old 
figures. The text has been entirely reorganized. The questions at the end of 
chapters nnd much of the elementary matter on milk are omitted, and the dis- 
20 — 6 
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cusslons of Cheddar, Swiss, Llmhurger, brick, and Edam cheese have been re- 
written and much ’condensed. On the other hand, more space Is given to 
Keufchotel cheese and other varieties, chapters on the manufacture of casein 
and oil cured cheeses from sour milk curd are added and several new chapters 
are (levote<l to problems of factory management and the marketing of chees<\ 

Practical cheese making, C. W. Walkkii-Tisdale and W. K. Woodnxt'I'T 
{hon(3on: Ucadlcy Bios., Ltd., 11)11, pp. 7, figs. i7).— Tins is a handbook for 
British cheese makers. The varieties of cheese considered are Cheddar, 
Cheshire, I..el("estcr, r>erby, Caerphilly, and Wensleydale. There Is also a 
chapter on whey butter. 

The practice of soft cheese making, C. W, Wat.ker-Tisdale and T. R. Rob- 
INSON (London: J. North, 1918, 4- cd. rev., pp. 5-106, pis. 8, figs. 11). — This 
volume, first published in 390T, is a guide to the manufacture of soft cheeses, 
particularly as an adjunct to the dairy. The varletie.s treated include cream, 
double cream, reiiiietted cream, Gervais, Bondon, Coulommier, (Cambridge, sour 
milk, RouM’Ev^quc, (Tiiuenibert, little Wensleydale, Colwick, little Lancashire, 
Pont-dU'Salut, and goat’s milk cheese. One chapter deals with the preparation 
of cream for inarl^et, and includes short notes on potted cream and Devon- 
shire clotted cnaiiTi. 

A broader liold forAhe creamery, B. 11. R\wl (Hoard's Dairynuin, 58 
(1919), No. 19, pp. 860, 880, 881, fig. 1). — ^Tlie author expects that the old type 
of factory devoted entirely to butter making will be replaced by a plant 
manufacturing food products from all the milk solids. 

VETERINAEY MEDICINE. 

On the mechanifim of immunization, J. A. Shaw-Mackenzie (Lancet 
[London], 1919, Jl, No. 19, pp 825-827). — The author refers to the article by 
Wright on th(‘rapeutlc Immunization previously noted (E. R S, 41, p. 187), 
and states his belief that the fat splltliiig enzym “plays an important r61e in 
treatment by autogenous v^acclnes wliether inje(‘t(>d into the tissues or intra- 
venously. Vaccines and antitoxic sera In vitro increase the fat-splitting prop- 
erties of pancreatic extracts in varying degree. Their action in this direction 
is less than that of serum, and their antitryptic power is small or absent. In 
the process of sterilization by heat the bacterial enzyms are destroj’-ed, but 
even 100° C. is not destructive to the thermostable activating material which 
they contain. From this point of vlew*part of the value of the vaccine must 
he due to this material, and its power to increase fat-splitting Is a factor in its 
protc'ctive mechanism.’’ Experimental evidence is given in support of this tluwy. 

Attention is also called to the work of Jobling along the same lines (E. S. R., 
85, p. 881). 

Methods of choice in immunity, A. G. Shera (Lancet [London], 1919, 11, 
No. 21, pp. 909-9 Uf, figs. 12). — To throw light on the comparative values of the 
various meUiods of vaccine therapy commonly employed, a detailed study is re- 
ported of a number of cases of streptococcal infection treated in different 
ways. Existing methods of immunizing against the streptococcus are sum- 
marized as follows: A, with a serum alone; B, with a serum, followed after 
a short interval by a full dosc' of vaccine; C, by a serum in the acute stages, 
followed by a vaccine when the subacute stage has been reached; D, wdth 
vaccine alone; and E, by immunization In vitro ns recommended by Wright 
(E. S, R., 41, p. 187). 

Of the cases recorded, 10 were treated by method A, 8 by B, 4 by 0, 3 by D, 
and none by E. The principle followed was to avoid vaccines unless antiserum 
was also present or, to follow the author’s axiom, “against an exotoxin a 
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serum should be employed, against an endotoxin a vaccine, and against a combi- 
nation of both exo- and endo-toxln botli a serum and a vaccine should be used.” 

Out of the 20 cases reported there were 14 unequivocal successes, Including 
2 cases of well-defined septicemia. The results obtained Indicated that to 
get the best results method B should be followed, although In very toxic cases 
metliod A (serum alone) should be the choice. Vaccine alone was found to 
be without value In wound Infections in which sequestra and foreign bodies 
were present. Attention is called to the danger of anaphylaxis In cases 
which have previously had serum. In such cases a small dose of the serum 
followed by an interval of several hours for development is recommended. 

Contributions to the biochemistry of pathogenic anaerobes. — VITT, The 
biochemical comparison of microorganisms by quantitative methods, ,T. E, 
O. Hakris iJovr. Path, and Part, 2S {19J9), No, 1, pp. SO-Z^iK flo^. 2). — In this 
paper, which Is in continuation of the studies on the biochemistry of patho- 
genic anacrolu'S by Wolf and Harris (K, S. 11., 41, p. 476), a comparison is 
made between two closely related organisms Bacillus sporogenrs and the 
Heading bacillus isolated by Donaldson and Joyce (E. S H, 40, p. G78). The 
comparison was made by means of quantitative determinations of the proteolytic 
and sugar-splitting properties of the organisms in a series of parallel fermenta- 
tions on diflercmt media, and of the oxygen conceiitnitlons wlinh permit or 
Inhibit growtli of these organisms. Details are given of the apparatus and 
nudhods enii>l<)yed in all the determinations. 

The degree of oxygen tolerance was determined by inoculating a number of 
tubes of medium with the organism under question, removing the air from the 
tubes by means of a pump, and replacing it by oxygen at definite pressures. 
The limits within which growth takes place are expressed as the ” aerobic 
index.” This is comiiosed of the partial pressures of oxygen In the extreme 
tubes showing growtli, that of tlie tube containing the higher pressure of 
oxygen being written over that containing the lo\ver pressure in the form of 
a fraction. In order to show the degree of accuracy to which the determina- 
tions have been made, the value of the Intervals between two determinations 
is written after the index. 

From the exiierlnicntal results obtained, the conclusion is drawn that the 
two organisms compared are practically identical in their biochemical reactions 
with the excel) ti on of their behavior toward oxygen. The aerobic indices in 
I>eptoiie water were found to he 600/() (50 mm.) for B. sporogrnes and 0/0 
(50 mm.) for the Heading bacillus. On agar slopes an aerobic index of 0/0 
(50 mm.) W’as obtained for both. This dilfereuce in behavior towfird oxygen 
is thought to be possibly an acquired tolerance due to extensive subcultivation. 

On the distribution of the nonprotein nitrogen in cases of anaphylaxis 
and peptone poisoning, K. Hisanobv {Amer. Jour. Phi/sioJ., SO {19J9), No. 5, 
pp, S57-36S). — In an attempt to throw light upon the nature of anaphylaxis, 
the author has determined the distribution of the nonprotein nitrogen in the 
blood of guinea pigs under normal conditions, after Intraperltoneal injection 
of peptone, and after the production of anaphylactic «ho<"k. 

Both peptone Intoxication and anaphylaxis were associated with a marked 
Increase In urea nitrogen, and a grt^ater or less increase In nonun^a and amino 
nitrogen, the changes being even more marked in anaphylaxis than in the 
peptone poisoning. 

‘‘Anaphylaxis as well as peptone Intoxication leads to nn abnormally rapid 
autotllgestion of tissue protein. The causative factors, as yet undetermined, 
are probably the same in both cases.” 

Hydrogen-ion concentration and antiseptic potency, with special refer- 
ence to the action of acridin compounds, 0. H. Browning, R. GuinBANSEN, 
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and E. I. KENNAWAy {Jour, Path, and Boot., 2S (1919), No. i, pp. 106-108 ). — 
Comparatively small variations In H-ion concentration have been found to 
exert a great influence on the antiseptic potency of acridin compounds, a 
lowered H-ion concentration enhancing the antiseptic power. It is concluded 
that the effect Ivem'ss of tJie acridin antiseptics in serum (K. S. II., 4t, p. 188) 
may be ascribed mainly to two factors, the H-ion concentration of the serum 
and the lack of combination of a chemical or physical character between the 
acridin coiniKiunds and constituents of the serum. 

Attention is called to the importance. In tlie practical testing of an anti- 
septic, of taking into account the H-ion concentration of the medium in which it 
Is tested. 

Notes on surgical work in a general hospital, with special reference to 
Carrel-Dakin’s method of treatment, J. S, Dunne (Jour. Roy. Army Mod. 
Corps, 3S i]9J9), No. 1, pp. 58 This Is a brief report on the value at vari- 

ous antiseptics in the treatment of surgical wounds as determined by actual 
practice in a general hospital at a port of embarkation. By far the best re- 
sults were obtained with (hirrel-Daklu’s dressings, good results generally with 
flavin, and unsatisfactory results with Blpp and salt-pack dressings 

The use of “ lysoclor ’’ for the treatment of wounds and parasitic con- 
ditions, R. Mtdueldokf (Berlin. Ttcriirztl. M chnschr., liJf (1918), No. Iff, pp. 
1S4-136). — Lysoclor, a commercial disinfectant consisting of dichlorbeuzene 
rendered soluble by combination with a special soap after a pat ('Tiled method, 
has been found by the author to be very successful in tin? tT'oatment of mange 
and other parasitic infections and of Infect ( hI wmunds. Tlie disinfectant, 
which is generally used as a 6 per cent emulsion, is said to have no marked 
odor but strong deodorizing properties. It has no toxic ('ffe^d upon the skin or 
mucous membranes and drnr'S not discolor instruments. Wounds tn?at('(l with 
the emulsion ai’C said to heal quickly. 

Shell wounds and their treatment with 10 per cent sodium chlorid solu- 
tion, R. MiUDEnnoiiF (Berlin, 'I'terdi ztL M'chu.schr., 34 (1918), No. 32, pp. Sit- 
S 14 ). — The author reiKTids nmiarkable success in the treat rneiit of war wounds 
witli 10 per cent sodium chlorid solution. The treatuTent is followed by rai>id 
destruction of bacteria, dcodonzatlon of the wound, sloughing off of ut'crotic 
tissues, and quick and healthy granulation. 

Glanders, G. H. Conn (A?ncr. Jour. Vet. Med., 14 (1919), No. 12, pp. 590-594, 
figs. 5). — Data are given of the results obtained with the ophthalmic and com- 
plement fixation test for glanders at’ an Army remount containing nearly 
12,0(X> horses and mules. 

Of the total of 197 reactoi’s to all tests and physical exjirninatious, 42 per 
cent were discnvertxl by the ophthalmic tost, 49 per cent by the complement 
fixation test, and 9 i:)er cemt by clinical symptoms. On post mortem examina- 
tion, 89 per c('nt proved pnshive, B per cent suspicious, and fi per c(*nt u(*gatlve. 
The post mortem examination also indicjited that glanders was more acute 
and more common in the mule than in the horse. 

The pathology and diagnosis of glanders, W. rFEiuEU (Berlin. Tierarztl. 
Wehnsehr., 34 (1918), No. 10, pp. 9(>-.98).-“This Is a critit-al discussion of con- 
flicting views as to the relative merits of the complement deviation and mallein 
tests for the diagnosis (►f glanders. 

Contribution to the complement deviation test for glanders, J. RtrnoiJr 
(Berlin. Tierdrzth Wchnsehr., 34 (1918), No. 38, pp. 371, 372). — Evidence is 
given to Indicate that positive results in the complement deviation test often 
obtained with glanders-free horses, mules, etc., may be prevented and the test 
rendered a more certain indication of glariders hy heating the sera^o 08 or 64“ 
C., for from 30 to 40 minutes. This has been found tor destroy the anticona- 
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plementary bodies which are the cause of positive reactions in healthy animals, 
but to have no effect upon the specific (*oinplement deviating bodies. 

The importance and value of a physical examination for the diagrnosis 
of bovine tuberculosis, L. Panisset {Rev. G<^n. MM. Y^t., 28 {IdW), No. 3S4, 
pp. 550-553). — The importance Is emphasized of siipj>lenu'nling the tuberculin 
test in cattle with a thorough phy.^^ical examination. Thi.s is considered espe- 
cially Important in re\caling cases in which llie tuherculination coincides with 
the Intermediate periods in whicli animals decidedly tuberculous cea.se to react 
to tuberculin. 

The intradermal tuberculin test, C. Ackij^y iAvier. Jour. Vet. Med.^ 14 
{JIU9), No. i2, pp. 588-590, /iya 4 )^ — The anrlior discusses briefly advantages 
in the intrad(‘rmal tnlvorculin test over the snheutanoons in respect to sjK^ed, 
accurH(‘y, ami expense, and recommends the test for swin(\ In a nvent test 
of 108 head of swine ranging fnnn to (> months* old and 21 mature hogs, 
8 animals rea<‘tcd to the intradermal test and all of the^e sliowed lesions on 
post mortem examinations. 

Tuberculosis in li%'e stock: Detection, control, and eradication, J. A. 

Kif.knant and A. K. Wioirr (Lf. K. Dept. Apr , Partners* Uul. 1089 {1919), pp. 31, 
ftps. 2J) — This is a i)opiilar sninmar.N Infounation 011 ulosis in live 

stock. It Is polnl(‘d out tlnit the afU'ction may lx* introduced into a healthy 
herd by an animal from a diseased herd, l>y tiXMlnig cahes with dairy products 
from tuberculous co\\s, h> contact with adccted animals at lairs and ex- 
hibitions, by shiiiinetit in infisded cars, and in community jiastures. 

iSIetliods of eradication ami iircventlon are described, and the advantages of 
the accredited-herd plan are i>ointed out 

The tuberculin test on cattle in Mauritius, F. E. Ltonnkt {Dept. Apr. 
Mauritius, Gen. I^er., Uul. 16 {1919), IDupHsh Dd.], pp. JO) — Tliis bulletin 
describes the application of the tuberculin test in the exanunation of cattle 
in the colony of Mauritius since 1915 

The total number of animals inoculated up to the tinu* of writing amounted 
to 089, of whit'h lUO Wi're milch cow.s and 829 bulls and cows in breeding 
herds. Of the former class, 3 only gave i>ositive reactions and of the latter 32. 
The milch cows examined comprised about IP per cent, and the annuals from 
breeding herds 18 per cent of the total number in the res])eetive herds. 

The cow ill health and disease, G. H. Conn {Kansas Vifp, Mo.: Burlim Pub. 
Vo., [1918], pp. 139). — A poj>u!ar aeeoinit. 

]\feat poisoning and its relation to diseases of men and of animals, 
SriioeKER {Hyp. Rinidsehau, 29 {1919), No pp. 113-124)- — This is essentially 
a review^ of the literature on meat poisoning. A bihliograjihy of 150 titles Is 
appended. 

Meat poisoning epidemic in connection with a paratyphoid infection in 
sheep, TI. Frickingkr (Ztsehr. Fleiscfi u. . hup., 29 {1919), No 24 , pp. 
346-351). — A meat poisoning epid(‘uiic with 1,500 cases and 4 dt'atlis is de- 
scribed, which was definitely traced to tin* use of various forms oi' im^at from 
sheep slaughtered after an Illness at first diagnos(^ as salt poisoning hut later 
prov(^ to he a paratyphoid infection. 

Contribution to the pathology of contagious abortion in .slieep, K Man- 
NiNGEtt {Berlin. Tierdrztl. ^Yehn 8 e'hr., 34 {1918), No. 17, pp. 161-163). — In 16 
cases of abortion occurring in one fiock of sheep tlierc^ has Ix'cn isolated from 
the fetuses, and from the blood, spleen, lymph, nodules, and serous discharges of 
the aborting sheep, an organism corresponding In every ]>ar(i(uilar to the 
bipolar bacillus of hemorrhagic septicemia. 

The sp^lflc prevention of paratyphoid abortion in mares, O. Zeh (Ber- 
lin. TierUrztl. Wchnschr., 34 (1918), No. 2, pp. 11, 12). — A method of immuniz- 
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lug mares against the paratyphoid bacillus found to be the cause of many abor- 

tions is described In which the antigen employed Is prepared from a cultui'e of 
the organism by autolysis, sterilization, and filtration, the resulting clear solu- 
tion being preserved with 0.5 per cent phenol. Iinnuinity is secured by a double 
vaccination with a 7* or 14-day interval between the tw’o subcutaneous injec- 
tions. The preparation has been put on the market in Germany under the name 

paraborl In.” 

As measures for combating paratyphoid infection In mares, the author recom- 
mends <ho prompt examination of aborted fetuses and blood sumrdes for the 
organism, the greatest possible care in the disposal of the fetus and disinfection 
of the stall, double vtiecination with parabortin of all aborting mares and of 
pregnant mares, both infected and noninh^cted, and the examination of all 
horses, stallions, and geldings as possible carriers of the badllus in (joestiou. 

EXIEAL ENGINEEEING. 

The rural efflcifmcy guide. — II, Engineering, R. C. Vioowan (ClevcJand, 
Ohio: The People's Ijffieicncp Puhlishituj Co., PCH. jtp pi, J, /Ips. 

268). — This is a compilation of data on agricuitiual aiul bouschoUi ougint‘ering 
gathered from State, Federal, and private s(*iir<'es 

Agricultural hydraulics, F. DifeNioar {Ilycholopie Agneole. J. B. 

BailWre d J9J8, 2. ed., rev., pp. T//-1- fm. f77).— This hook Is divided 

Into six parts. Tarts I .and II deal with geiuMail and sixvaal li\dr(»lMgy. Tart 
III deals with the quality of water, with spiaial reference to its e]u-'mi(‘al and 
bacteriological analyses and its potability Tart IV deals with tiu' stc'rihzatkm 
and improvement of potable waters, taking iqi tiltration and clienucal proeesses, 
ultraviolet light treatment, and cluiibcation pn>et‘ss(‘s Tart V deals with the 
use of water, taking up quantity requinaJ, pumping, storage, and distribution. 
Part VI deals strictly with waiter purUhaition by cluanh'al and biological 
imoeesses. It constitutes one of the series Kncyelopedle Agiicoh', published 
und(*r the direction of O Wi^ry. 

Handbook of hydraulics, II, W. King (Vctc Y&rk: MeGiuie-Uill Book Co., 
Inc., IVJH, pp. Xr/-f7/2^, pL 1, figs 92). — This Immlhook is a compilation of data 
for the solution of hy<lraullc problems. The older and commonly act'ojded 
hydraulic formulas are given preference except where, in the author's <jpinlon, 
a gain in accuracy or simplicity will n^sult from the adojition of luwver formulas 
or methods. * 

The author departs from standard American practice In advo('ating the use 
of the Manning formula in iilace of the Kutter formula. New’ weir formulas 
are also submitted, wiilch are shown to l)e simpler and to conform to existing 
experimental data more consistently than other formulas. ICxponontial form- 
ulas are advocated for pipes, but a simpler method of using tbeni Is given in 
detail. 

Discharge coefficients for eanal head gates, J. S, I^ongwell and J. Hinds 
(Keclam-. Pec. [U. .S\l, 10 {1919), No. 10, pp. 475-480, figs. 5).— This article 
outlines a logical and practical method for the study of capacity, as related to 
existing head gates and tlie application of the results obtained to the design of 
future structures. 

Water storage and the water code, G. E. P. Smith ( itiz. Col. Agr. Ext. 
Serv. Circ. 26 (1918), pp. 7, pi. 1). — This la a review of the water storage iiossi- 
bllities In Arizona for irrigation purpo.sos, apecial attention being drawui to the 
possibilities on the Gila, Salt, ^>rde, and Colorado Rivers. 

Relative viability of Bacillus coll and B, acrogenes types In vpiter, O.-E. 
A. Winslow and B. Cohen (Jour, Infect. Diseases, 23 {1918), No. 1, pp, 82-89, 
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/iff 8, B ), — Studies on the differentiation between two tj^pes of gas-forming 
organisms, JS, coli and B. wrogenea, to obtain data to aid iti sanitary water 
examinations for distinguishing lx*tween surface wash from areas of normal 
vegetation and from those which receive specific fecal pollution are reported. 

It was found that when a mixture of gas-forming organisms of the B. coli 
and B, wrogcncs types was stored in water all the gas-forming organisms pres- 
ent died off rather rapidly, so that in general from DS to 99 per cent had dis- 
appeared by the tenth day. The B, ivrogcncs type deeniased more rapidly 
than the B. coli type during the first 24 hours. After that ptnaod, ho\\ever, the 
B. coU type died off' more rapidly than the B. (rrogoncH type, so that while 54 
per cent of all gas-forming organisms were of the />. coli type at tlie beginning 
of the experiments this percentage tell to 29 after GO da>s. 

“ Studies previously reported indicate that a high proportion of the B, 
wrogcncs type is not, ns a iimtlcr of actual experiem*e, common even in stored 
waters. In cases wheie a high proportion of this sort of gas ioi-mer is actually 
fourni, however, it may apparently be due eiUu'r to the fact that tin* gas 
formers present have come from grains rather than from Iccal sources, or to 
a long period of storagi* which would tend to incnaise the relative fivtiuency 
of the H. wrogencs as coni] )a red with the li. coli type.” 

The distribution of Hacillus coli and 15. mrogeues types in polluted and 
unpolluted water, (J -11. A. Winslow and B Cohen {Jour. Infect. Discuses, 
(IVIS), No. 1, pp. 90-101). — Studies on the relative prevalence of /?. (Oh and 
B, wrogcncs tyjios in waters of known sanitary quality, including ])ollnted, 
nonpolluted and stored waters, are reported, which <lid not seian to show any 
connection between the tyiio of organism and the corres{»ondii]g souiee. It is 
generally concUuled that the quantitative test for gas-iorming a('rol»es of all 
sorts is a good guide to the .sanitary quality of water. “ If in a given samide a 
large proportion of the B. wrogcncs types were actually found, the results 
might pel haps he interpreted as signifying that the gas-forming organhsms 
present were presumably not of recent fecal origin.” 

Waste waters from potato-starch factories in Hungary; their noxious 
action and purification, J. Halmi {Tiznyyi Kozlcm., 6 {1910), No. 1, pp. 1-22; 
abs. in Intcrnatl. Inst. Agr. f/?ome], Inteinatl, Rev. ScL and Bract. Agr., 7 
{1916), No. 5, pp. 7S6-7S8; Ztschr, Angew. Chcni., SI (1918), No. IfS, Ref., p. 
16S). — This report briefly describes the manufacture of potato starch and the 
quantity, kind, com])osition, and noxious action of the waste waters, and re- 
ports proc(*sses for mechanical, clieinlcul, and biological piiritication. Best re- 
sults in purifleation were obtained in the experiments with a pi-ocess based on 
(3) purifleation of the water in which the potatoes are washed by decantation, 
and (2) accumulation in special ditches of the noxious waste water obtained 
in the different manufacturing oiierations, and enqitying utter ternientation, 

Betermiuation of tlie duty of water by analytical experiment, W. 0. 
Hammatt (Proc. Amer, Soc. Civ. Engtn., 44 (1918), No. 2, pp. SOl-357, figs. 
23). — The purpose of this paper is to show the methods used in the determina- 
tion of the quantity of water required for the growth of certain crops, whore 
is was Impracticable to measure it directly. This was done by analy.ses of 
the requirements and by the separate determination, by experiment, of the 
speelflc quantity required for the different parts which go to make up the whole 
use of water by the plant Duty of water is considered as the quantity which 
cun be applied with the greatest efficiency, under given conditions, for the pro- 
duction of crops. 

It Is concluded that by a study of the plant and its needs in regard to soil 
moisture, the method of application of the water may be determined; and by 
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a study of soil and climatic conditions an analysis of the use of this water 
may be made wbieb will vary In accuracy according to the extent of the In- 
vestigation. It is not claimed by the author that this method Is always 
superior to that of direct trial, but that it is useful in some cases where that 
Is impracticable. In other cases it will give results which, taken In conjunc- 
tion with the duly obtained by direct trial, will aid in the elimination of losses, 
the Improvement in yield, and the betterment of irrigation methods. 

The use of alkali water for irrigation, P\ S. Haurts and N. I. Butt (Utah 
Sfa. Bui. J69 (1919), pp. S- 4 I, figs. 17). — The work of others bearing on the 
subject is diseussed, and experiments are reported to determine the concentra- 
tion of various salts necessary to make water unsuitable for irrigation in sand 
and loam soils. 

It was loiind that the dry mailer produced, the height of plants, the number 
and weight of leaves, the number and length of culms, the number of heads 
and spikelets, the turgidity of the plants, and the general appearance of the 
crops were all useful indicators of the effect of alkali water. Results In dif- 
ferent soils showed tliat wheat should not be Irrigated with water containing 
as innch as 1.000 parts per million of sodium carbonate, and that even 500 
parts per million will, in a short time, reduce the growth of the (U'op. More 
that 1,000 parts per million of sodiiira chh)rid and more than 4,000 parts per 
million of sodium sulpha I e proved to be harmful after two or three years. 
A mixture of (he three salts — sodiimi (dilorid, sodium carbonate, and sodium 
sulphate — was not so harmful as the most toxic but was mort' toxic than the 
least toxic individual salt. More than 4.0(X) parts per million of the mixed 
salts proved to be dangerous. Dilute concentrations of the salts often stimu- 
lated plant growth. On land irrigated with alkali water for only one year, 
or with but n single Irrigation, much stronger concentrations than ment5oi»e<i 
above could be endured ; but for regular irrigation water, any concentration 
above about 500 parts jier million of sodium carbonate, 1,01K) parts per mil- 
lion of sodium chlorid. 4,000 parts per million of sodium sulphate, and 4,000 
parts per million of the mixed salts Is considered dangerous. 

Use and waste of Irrigation water, G. E. P. Smith (Arizona Bio. Bui. 88 
(1919), pp. 20'i'224, pi. U figs, P). — This bulletin discusses transpiration by 
plants and water losses from canals and held laterals, by evaporation and 
seepage Iroin Irrigated fields, and by waste, and gives popular Information on 
how to estimate the efficiency of irrigatUm. 

Irrigation experiments on light and Improved soils, M. Okrlacii and G. 
Gropp (Zischr. Ver. Deni Zuckcrindus., 1917, No. 7SS, II, pp. 415-^43,5, fig. i).— 
This is a review and a summary of several Irrigation experiments with differ- 
ent crops on light sandy soils and on improved soils in Germany. 

It was found that the irrigation of light sand soils in dry loc'alltles of 
Germany is profitable if a sufficient quantity of surface water is available 
near by. Further experiments showed that on Improved soils crop yields were 
markedly increased by irrigation, especially on well fertilized soils. This was 
also the case with light sand soils. Greater net profits Avere obtained in the 
long run by irrigation of fertilized light sand soils. 

Irrigation (Almanack Son. Bull an, Agr., 2 (1918), pp. 131-131, figs. 2 ), — ^Thls 
Is a general summary of data on irrigation in Egypt from the Nile River, 
with special reference to Irrigation methods and structures, quantities of 
water available and used, and general duty of water. 

Irrigation, R, 0. Wood (Dept. Agr. Madras Bui. 71 (1917), pp. [i/j-fSi?, pl$, 
figs, 19), — This bulletin gives general popular Information on irrigation as 
it is practiced in Madras, special reference being made to the different mechani- 
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cal contrivances in use by the natives for lifting watei* and to methods of 
applying and distributing water. 

Tile drainage in South Carolina, F. G. Eason {Columbia: 8. C. Dept. Apr., 
1918y pp. 61, figs, 21). — It Is of the purpose of this publication, prepared under 
the direction of Ottice of Public Roads and Rural Plnglneering of the U. S. De- 
partment of Agriculture, to discuss In detail the proper methods to be em- 
ployed In establishing such systems of tile-drains on the wet lands of South 
Carolina as will effect reclamation, and to point out the resulting benefits. 

It is stated tlmt in the Slate there are nl)r>ut 3,200,0d0 acres of overflow^ed, 
wet, and sw’ampy lands which are know’u as salt marsh, swamps, hays, flat cut- 
over lands, and hoi loins Data obtained from ow'ncrs of 23,r>(K) acres of land in 
the State indi(*nte Hint “tih‘ drained lands can ho cultivated tliree w'eeks 
earlier than lands not so drained, and thal they can he iilow^ed after a rain 3 
days sooner than undrained land. On lands that are tile drained, the crops are 
ready to harvest 8 days liefore the croj^.s on uiidrained lands have matured. 
The suiuniary also shows that the increased yield on tile-drained lands in years 
of li(*avy rainfall is 78 per cent, in years of a%erag<‘ rainfall tiie increase is 45 
per ('('111, and in years of liglit rainfall it is 20 per (‘enl. Along wdtli this should 
be noU'd lhat Ibe inereast' in tlie value of the crops is $15 per acre and tliat Ihe 
value of Ihe l;inds practically (h'lilihd as a result of installing tile drains” 

Data on (o^ginecMung deslcn and constriKflion are Included, together with a 
set of specilicatlons for clay farm draintile. 

Soil drainage, U. 0 Alijvn (Apr Rrs’carch hist. Pusa, Bui 86 (1918), pp, 
//-fSZ, figs. 11) —riiis hiil)<'tin (h'sorihes held protc'ction by embanknieiits and 
surface drainage by ridge and furrow’, and terracing methods, and describes 
tlie methods employed and results ohlainc'd in seven or eigiit > ears’ nnderdrain- 
age experience on loam and clay loam soils at the Agricultural College at 
Nagpur. 

It W'as found that in general 2 ft. 0 in. repre.sonls about the minimum dejilh 
and 8 ft. 8 in. the maximum on any classes of soil drained, the lightest of wddeh 
is free clay loam. The closest placing adopted was 18 ft. Tins wais in a stiff 
clay soil. Though tin* drains appeannl to work freely, even at this dlslan(*e on 
the stiff soil the central area was only just influenced by the drain. On the 
black soil imoxM'r, a stilt clay loam, tlie drains w’ere effective at 21 to 23 ft. 
apart witli a dejith of 2 ft. 8 in. (average). A number of areas on the farm 
were slighly less heavy than typical Mack soil, and in those 24 to 27 ft w’as 
satisfactory with a depth of 2 ft. 10 in. The author is of the opinion that a 
grade for laterals of 1 in 200 is about the minimum i)erniissihle, and that a 
greater grade is advisable if available. The grades of mains used varied be- 
tween 1 in 150 to 1 in 260. 

Drainage and crop production in India, A. ITow akd and G. I. C. Howabd 
(Apr. Jour, ludia, 14 {1919), No S, pp. 377-SH7, pis. S, tigs. 3). — This paper 
presents the results of different drainage experiments, the purpose being to 
show the relation of soil drainage to soil aeration and crop pr('>duction. 

It was Onind, on a heavy soil, that the effect of a month of wuiter-logglng w^as 
to reduce the yield of wdient by about 16 hu. per acre. AVith indigo, on a stiff 
soil, tlie effect of w’ater-logging was to restrict plant development and root 
growAh. 

Lysimeter experiments with Indigo, using alluvial soil in one set and light 
Fusa soil in another, arc also reported. The alluvial soil was w^ell supplied 
with available phosphate, w’hile the light soil was not. It was found that in 
both soils the indigo in lysimeters with free drainage escaped wilt, but when 
the drainage openings were dosed and water-logging took place below, the 
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plants wilted In botl\, 0 oil«. Wilting was worse In the alinvial soil than In the 
light soil and the growth was much slower. Stopping the drainage caused the 
lateral roots to run near the surface. 

“ Observations indicate Uiat in many parts of India the surface drainage of 
large areas is defective and the crops suffer from poor soil aeration. In some 
cases this is due to the existence of extensive shallow, cup-shaped depressions 
wliich are unable to discharge the run-off quickly. In others, the general 
surface drainage is partially held up by roads, embankments, and by bridges 
provided with insufficient waterway. Such problems . . . need fur their solu- 
tion the services of the engineer. 

Terracing in Oklahoma, M, R. Bentiey (Okla. Ar/r, Col., Ext. Div. Circ. 
96 (1919), pp. 13, figs. 16). — This circular deals with the Mangum terrace, as 
being the typo consniered Ibo most practical for Okbihoinn. 

Forest clearing machines, Euekts {Ztschr. Eorst u. Jagdw., 51 (1919), No. 5, 
pp. 2lfS~260, figs. 9). — This is a description of machinery used In Germany for 
felling of timber and the grubbing of stumps. 

Report of tests to demonstrate the adaptability of Orade-llI TMT for 
clearing land, or similar uses, W. J. Montgomery (Prof. Mem. Coip.s PJngin. 
U. S. Army, 11 (1919), No. 57, pp. 260-262, fig. 1). — Experiments on blasting oak 
stumijs, splitting oak logs, and breaking boulders with Gradt^ITI TNT are 
reported, 

A solid oak stump about 3 ft. in diameter and standing 18 in out of the 
ground on wet clay soil was successfully blasted with a charge of 7 lbs, of 
Grade-Ill TNT placed In 2-in. boro-holes 4 ft. below the surface, 1$ lbs. to 
the hole. Two oak logs 6 ft. long and 39 and 42 in. In average diameter were 
successfully split into two pieces with 4 oz. and 5 oz. of Grade-Ill TN1\ re- 
spectively, placeci in a 2-in. bore-hole, midway between the €»nds. 

It is concluded “ that Gra(l<^-III TNT can be used for such pun)oses as shoot- 
ing stumps, .splitting logs, and bn'aking bowlders ... It seems possible that 
the number of bore-holes under a stump of the t>pe of Shot No. 1 might be 
reduced to three or, in some cases, e\eii less. No. 8 electric detonators seem 
to insure complete detonation. It seems pi'obable that a smaller auger than 2 
in, might be used to bore the holes f<»r si>lltting logs, thus saving time and 
labor. In adobe shots on large flat bowlders, better results might be secured 
by using the same weight of explosive but placing it in two or more charges 
symmetrically distributed ^ 

Report on shot of Grado-III TNT under water, W. J. Montgomery (Prof. 
Mem. i'orps Engin. V. N. Army, 11 (1919), No. 57, pp. 26S, 26* Jb — An experiment 
on blasting a stump with Grade III TNT, in whicli llie bore-hole was under 
water, led to the conclusion “ tliat immersion of Grade-Ill TNT under 3^ ft. of 
water for 15 minutes does not prevent doUmatioii. A No. 8 electric detonator 
seems to be sufficiently effective to Insure detonation.’* 

Report of tests to determine the adaptability of Grade-Ill TNT for 
shooting oak stumps, W. J. Montgomery (Prof. Mem. Corps Engin. U. S. 
Army, 11 (1919), No. 57, pp. 270-276, figs. 10). — ^Experiments on the efficiency 
of Grade-Ill TNT as a sturai)ing powder led to the conclusions that oak stumps 
can be blasted with this material, but that 9 lbs. of TNT as used for a 8-ft. 
stump is too large a charge and that about 5 Ihs. for a 3-ft. stump and 2 lbs. 
for a IJ-ft. stump are about correct. It is further concluded that exposure of 
the explosive for a short time, i. e., an hour to the moisture in a wet bore-hole, 
does not materially reduce its efficiency. 

“Adobe” shot with Grade-Ill TNT on bowlder, J. E. Tiffany (Prof. Mem. 
Corps Engin. V. S. Army, 11 (1919), No. 57, p. 259). — An experiment with Grade- 
Ill TNT for breaking a sandstone bowlder 6 ft long, 3 ft. wide, and 11 ft. thick 
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ia reported. TwO'-thirds of the under surface of the bowlder was supported on 
the ground while the balance projected over a bank. A TNT cartridge 6 In. 
long by li l». in diameter, weighing lbs., was used. The cait ridge was laid 
centrally on the upper surface of the bowlder and loose TNT was piled over 
it. The charge was covered with paper and clay to a thickness of about 2^ 
in. A No. 8 electric detonator was used. 

As a result of the explosion, the bowlder was shattered to a greater or less 
extent throughout its entire mass. The largest piece was broken from the pro- 
jecting side of the bowlder and measured approximately 2 by 2 by 1 ft. The 
next largest piece was about li ft. square ami (J in. tliick. Probably 40 per 
cent of the bowlder was broken into fragments 2 in. and less. 

“This one trial demonstrated the possibility of using (Irado-ITI TNT for 
breaking up bowlders. For bowlders of a similar nature and size, less ex- 
plosive should be used.” 

American highway engineers’ handbook, A. H. Blanchard et ax. {Neta 
York: John Wtley tf- Inc., 1919, pp. JC XIV -{-1658, figs, 455) .—Thin hand- 

book iiicludi's “reliable and comprehenshe information on all branolies of 
highway eagineei ing and related subjects which would r>rove useiul to bigliway 
oiliclals, engineers, chemists, contractors, and engineer-salesmen of highway 
imiterials and mncbinc'ry.’’ 

Handbook for highway engineers, W. G. Hakoku and E, A Bonney (New 
York: McGraiv U ill Hook Co., Inc., 1910, 3. ed., irv. and cnL, pp. X \ [[-{-986, pl8. 
2, figs SOO ), — Tlds handbook contains inlormation ordinarily used in the design 
and construction of rural highwa.\s, covers i)rlr<‘iples of <losign and practice 
of design and construction, and gives spcclticalions, gemu-al tables, and traffic 
rules and regulations. 

A treatise on roads and pavements, I. O. Bakizu {New York: John Wiley 
d Sons, Inc., 1918, 3. ed., rev. and cnl., pp Xf-\-666, figs. 235 ). — Tliis is the 
tliird edition of this book, rewritten and enlargeil (E. S. K., 31, p. 90). Five 
old chapters have been dropped and five new oiie.s substituted therefor. Atten- 
tion is given to materials and forms of construction that affect the quality and 
cost of the road and pavement rather than to the ma(‘lnnes employed and the 
methods of doing tlie work. The book Is divided into two parts. Part I, deal- 
ing with country roads, includes matters relating to lairth, sand, and sand-clay, 
gravel, water-bound macadam, bituminous macadarm, and concrete roads in 
rural districts. I’art II deals with citj' pavements. 

Fourth biennial report of the Wisconsin Highway (Commission, 1910- 
17 {Wis. JHghicap Comm, Bien, Rpt., 4 {191G-17), pp. 359, pi. 1, figs. 130 ). — 
This is a report of the activities and expenditures of the \\^isc(Uisin Highway 
(Join mission, iucluding State and highway operations, for the years 191G and 

1917, and includes preliminary estimates of operations lu the calendar year 

1918. 

Experiments on covering sand roads with tar and marsh hay together and 
with marsh hay or rye straw covered with a thin layer of sand showed that the 
untreated luiy was destroyed largely because it rotted, and not especially be- 
cause It wore out The untreated hay with sand on It enabled the treated layer 
to be placed much more uniformly and without the formation of ruts, but the 
first layer of hay was of no special lasting benefit to the roatl. The method of 
applying the tar was not satisfactory. The running of a lieavy (u'ler over the 
layer of hay formed large ruts In the sand beneath, which could not be re- 
moved. Owing to the draft of traffic the hills l)ecame bunched somewhat easier 
tlvan the flats. There was very little difference in the results with hay and 
straw. The mere adding of sand to an untreated application of hay or straw 
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greatly Increased Its#llfe, and it was felt that this discovery alone was worth 
the price of the entire experiment. 

Experiments on surface treatment for macadam roads led to the conclusion 
that a bituminous layer about 2 in. thick can be successfully placed on an old 
road with the cold penetjuition method, and this layer can be made wider than 
the old road, esi)ec'ially where there has been a certain amount of the original 
metal brushed off into the shoulders by the trafhe. Where an old macadam 
road is fairly rough, hut uniformly so, not being full of large holes, the larger 
the absorbents used and the more angular it is the better will be the surface 
carpet. In other words, the crushed quartzite and the |-in. pea gravel gave bet- 
ter results than any of the other absorbents, especially on the rough quartzite 
road. A line sand of poor quality Is lltlle better than no absorbent at all, ex- 
cept that It prevents the bitumen from being picked up by the passing vehicles. 
Where material is being shipped in for an absorbent, it Is better to ship in 
material over 1 in. rather than under, as some additional metal will then be 
placed on the highway. 

It was found that more care was required In the placing of resurfacing with 
asphalt than was required with the light tar by tlje cold penetration 
method. ... It was also found that the tar penetrated a little better and a 
satisfactory job could be obtained under more adverse conditions than could be 
obtained with asphalt ... A more sati.sfuctory sui'face treatment was ob- 
tained where a very light treatment of lar was used as the first ai)pllcatlon. 
This could then be successfully followed by more tar or by an asphalt treat- 
ment It seemed that the tar penetrated much better and provided a better 
bond for later treatments. 

“ It was found that it did not pay to treat macadam roads that were in very 
poor and rougli condition. . . . Better results were obtained by leaving the 
bitumen uncovered for some time before applying the absorbent, especially 
where saud was used as an absorbent” 

Wood and other organic structural materials, C. H. Snow {New York: 
McOraw-mil Book Co„ Inc,, 1911, pp. XVTII^478, pis, 20, figs. The pur- 

pose of this book is to present general as well as physical characteristics of a 
group of structural materials most of which are of organic origin. Among 
these are woods, paints, and varnishes with their associated oils, pigments, 
gums, and resins, glues, creosotes, and India rubber. Tlie book is intended for 
engineers, architects, students, and teachers. 

” The opportunity is taken to criticize the degree of emphasis often laid in 
textbooks upon these propertie.s of striictural niat(‘rials which relate to strength. 
That this phase of the subject should be given precedence Is beyond all ques- 
tion, but that it should ever be emphasized so greatly as to diminish or more or 
less replace attention which might otherwise be given to other features, such as 
durability, is questioned. . . . The belief Is expre.ssed that many students 
in schools of tecdiiiology do not realize as early as they should how real, live, 
and practical the subject ‘ Properties of Structural Materials ’ is, and how 
greatly knowledge of it will influence works which tliey may later design and 
construct, and that one cause for this, In the case of some students, is the 
slight or omission here referred to.” 

Timber; Its strengtii, seasoning, and grading, B. S. Betts {New York: 
MeQraw-Hill Book Vo., Inc., 1919, pp. pis. 2, figs. 112). — ^Thls is a hand- 

book of information intfuided primarily for engineers, manufacturers, and users 
of lumber and various special classes of wood material, /ind for students of 
engineering and forestry. The data given are derived almost entirely from 
tests and investigations on the mechanical properties of wood made by the 
Forest Service of the U. S. Department of Agriculture. The following chap- 
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ters are Included : Timber resources of the United States, ^the strength of wood, 
effect of moisture and of preservative and conditioning treatments on the 
strength of wood, strength of wooden products, the seasoning of wood, the 
grading of lumber by manufacturers’ associations, and lumber prodiu'ed and 
used In the United States. 

Kelation between average life of ties and percentage of renewals, M. E. 

Thorne (Proc. Ayner. Wood-Preservers' Assoc., IJf {1918), pp. 150-160, figs, S ). — 
Data on 42,000 ties are reported showing that “ up to 30 per cent of average 
life, In general, no ties are removed; that at the time of average life 60 per 
cent of the ties have been removed ; and that at one and two-thirds times the 
average life practically all are out. . . . Although the average life of treated 
ties may be much greater than that of untreated ties of the same species, the 
results so far imiicate that the renewals In proportion to the average life are 
the same In both cases.” It is generally conceded “ that of the tre^ated ties 
the greater percentage of renewals is due to mechanical failure, and of un- 
treat (mI tics by far the greater part Is due to decay.” 

Electrolysis in concrete, E. B. Rosa, B. Met’oLLUM, and O. S Pm-ais {U, S. 
Dept, Com,, Pur. Standards Teehnol. Paper IH, 2 ed. (1919), pp. Ilf2, pis, .9, flqs. 
23). -“-This bulletin leports (1) laboratory investigations relating to the nature 
and cause of the phenomena iiroductHi by the passagi^ of electric currents 
through concrete, (2) tield Investigations with a \iew to establishing the prob- 
able extent of the danger in practice and the circmnstanee'=; under which trou- 
ble is most likely to occur, and (3) a study of the various pos.sible means of 
mitigating trouble from this source. 

It was found that the passage of current from an iron anode into normal 
wet concrete caused destruction of the test specimen by cracking the concrete. 
This effect was found to occur within a short time where the potential gradient 
was in excess of 60 volts per foot. The cracking of reinforced concrete due to 
electric current was found to be attributable to the oxidation of the lr<ai anode 
following electrolytic corrosion. The mechanical pressure developed at the 
Iron anoile surface by corrosion of the iron was found to reach values as high 
as 4,700 lbs. per fwpiare inch. The use of aluminum or copperclad reinforcing 
was found to he impracticable. 

Corrosion of iron anodes even In wet concrete was very slight at temperatures 
below about 45° 0. (113° F.). For any fixed temperature the amount of cor- 
rosion for a given iuimlH?r of arnper^ hours was independent of the current 
strength. 

“The addition of a small amount of salt (a fraction of 1 per cent) to con- 
crete has a twofold effect, viz, it greatly increases the initial conductivity of 
the wet concrete, thus allowing more current to flow, aud it also destroys the 
passive condition of the iron at ordinary temperatures, thus multiplying by 
many hundreds of times the rate of corrosion and consi'qiient tendiMicy of the 
concrete to crack. Salt should therefore never be used in structures that may 
be subjected to electrolytic action. Further, reinforced concrete structures built 
in contact with sea water or in salt marshes are more susceptible to olectrolysi.s 
troubles than concrete not subje<*ted to such influences.” 

There was a distinct softening of the concrete near the cathode, beginning at 
the cathode surface and slowly spreading outward, in some cases as much as 
i In. or more and causing practically complete destruction of the bond. Unlike 
the anode effect which became serious in normal concrete only on comparatively 
high voltages, the cathode effect developed at all vultage.s used in the experi- 
ments, the rate being roughly proportional to the voltage in a given specimen. 
This rate is not kept up indefinitely, however, because specimens kept in cir- 
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cult eight years showed no more disintegration than those that had been In 
circuit only two or three years. In general the cathode effect occurs under 
conditions which may not infrequently occur In practice, and is therefore 
probably a more serious matter practically than the anode effect. “ Because 
of the cathode effect noted, the proposal to protect reinforced concrete build- 
ings by maintaining the reinforcing material cathode as by a battery or booster 
would be much more dangerous than no protection at all. . . . 

“ If reinforced concrete could be thoroughly waterproofed, it would greatly in- 
crease its resistance and diminish accordingly the danger from either the anode 
or cathode effects. ... It has been found that practically all of the water- 
proofing agents now on the market that are intended to be mixed with the con- 
crete are of little value as preventives of electrolysis. . . , 

“ In order to insure safety of reinforced concrete from electrolysis, the in- 
vestigation shows that potential gradients must be kept mueh lower In struc- 
tures oxpost^ to the action of salt waters, pickling baths, and all Bolutions 
which tend to destroy the passive state of iron. All direct-current electric 
power circuits within concrete buildings should bo kept free from grounds, . . . 
All pipe-lines entoiing concrete buildings should, If possible, be provided with 
insulating joints outside the building. . . . l^ead-covere<l cables (Mitering such 
buildings should be isolated from the concrete. . . . The intorconmrtion of all 
metal work within a building is an advantage where practicable. ... As a 
precautionary measure, all potential differences about a reinforced concrete 
structure should be kept as low as practicable.” 

The inclosing of pavStures with wire, BriInk {Mitt. Ver. Ford. MoorknU, 
Dent. Beiche, 37 {1919), Nos. 8, pp. 211-217 ; 9, pp. 230-237, fhjs. P).— The con- 
struction of wire fences for inclosing pastures according to (lernian practice Is 
described. 

Farm engines and how to run them, J. IT. STEPftENSON kt al. {Chicago: 
Frederick J. Drake tf Co., [1918], pp. 252+[ni], figs. 78 ). — This is a practical 
handbook describing (MiCh part of an engine and boiler, and giving directions 
for the safe and economical management of both. Other chapters are in- 
cluded on farm engine economy with sivecial reference to traction and gasoline 
farm engines, and on water supply systems in the farm home. 

Traction farming and traction engineering — gasoline, alcohol, kerosene, 
J. 11. Stephenson {Chicago: Frederick J . Drake d Co., [1917], pp. ^12. figs. 
203 ). — Tills is a practical handbook forj.the owners and operators of gas and 
oil engines on the farm, comprising a description of (1) what are considered 
the heading makes of form tractors with directions for their care and opera- 
tion, and (2) of (mgines for water supply and eU'ctric lighting on the farm. A 
special section is devoted to thrashing machines and the sclenc(' of thrashing. 

Starting the tractor engine at ten below zero, H. Farbjn(3ton {Agrimotor, 
2 {1919), No. Jt. pp. 22-24. figs. 5). — This article describees and illustrates a 
starter for tractor engines operated by air pressure and gives the results of 
special service tests. 

The farm tractor handbook, G. Rherwood {London: lUffe d i^ons. Ltd., 
pp. 168-\-iiy], figs. 121 ). — This book gives popular information regarding the 
operation, maintenance, advantageous use, and proper selection of a tractor. 
It contains the following chapters: The Internal combustion engine; carbura- 
tion, lubrication, and cooling; ignition; transmission and steering; starting and 
repairs ; horsepower and drawbar pull ; different types of tractor ; plows ; plow- 
ing and belt work ; steam tra<*tors ; and converting a touring car into a tractor. 
A list of tractor makers in the United Kingdom is added. 

tifght tractor experience survey (Canad. Thresherman and Fanner, 24 
(1919), No. 4 > PP - Id, 18y 18B). — The results of a questionnaire sent 
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to 213 gas tractor owners in Manitoba, Saskatchewan, an(\ Alberta are reported 
in detail, giving data on kind and size of tractor, operation, soil types, and 
economy. Only 12 of the total number stated that the tractor was not a suc- 
cessful investment. 

Influence of tractor weight on drawbar pull, H. Farrington (/Ir/nmotor, 
S No. 2y pp. 0-8). — This is a discussion of experimental work conducted 

hy O. M. Eason, in widch a lorraula for drawbar pull of tractors was derived 
mathenmlically and by experiment as follows: 


4.85 B*SCGE 



In thl.s formula, P“"drawbar pull in pounds, B^bore of engine In Inches, 
8“ stroke of engine in inches, C~ number of ejlimlers in engine, G —total gear 
reduction between engine and drive wheel, K--=efli(‘iency of transmission sys- 
tem, D— rndius of drive wlieel in inches, f~tactor depending on ground over 
which tractor is workinir (0.15 for sod; 0.2 for stiihbh'; from 0.25 to 0 3 for 
soft, plowed ground), and \V--weight of tractor in pounds, 

Dyiiainoinefer for tractor and iiindenient tests, II S MtdMosH {Agrimo- 
tor, 2 {1910), No. If, pp. 11, 18, figs. 6).- -This article d(‘scril)«\s and Illustrates a 
new dyiiaiiionieter operating by hydraulic pressure. 

Keview of mechanical cultivation, M. Kincjki.mann {Bui. Soc. Enrour, 
Indus. Natl. [Paris*], 1J8 (1919), 1, No. 2, pp. SGJf-S88, figs. 5) —This ts a sum- 
mary of tests and demonstrations tractor cultivation, and of iinportaut fea- 
tures of advancoijioiil in mechanical cultivating apparatus. 

New agricultural implements for India, G. S IIknderson (,lf/r, Ecitrarch 
Inst. Pusa Bui. 7H (1918), pp. 6, pis 9, figs. 5).— Implements which have been 
introduced from time to time and used In Sind are here d(‘S{Til)ed and Illus- 
trated. They are mostly modifications of iinidemeiits In ciuiimon use In 
Egyptian agriculture, and include plows, scrapers, thrashers, screw water- 
lifts, and wheel vvalerdifts. 

Balances and hitches for agricultural machines, M. Conti {Ihitv. Aac. 
Bumos Aires, Rev. Facult. Apron, y Vet., 2 (1919), No. 2, pp. 128-132, figs. Jf ). — 
E(}ualizers and hitch(‘s for different horse-drawn implements are described and 
illustrated. 

[Blowing] experiment {Agrimotor. 2 {1019), No. If, p. IfO). - Plowing experi- 
ments on brown sill prairie loam soil •to compare ditTerent kinds ami depths 
of phming in preparing land for <‘ 0 !n on the siihsi'quent yield of corn sliowed 
that plowing 0 in. dee]) gave the largest yield, both with tlie moldboard and 
the disk plows. Shallow ])lowlng 4 in. deep with the moldboard plow jieldod 
3 bu. less tier acre than tlie tbin. plowing The disk plowing 0 in. deep yielded 
0.75 bn. more per acre than the moldboard plowing at the saim^ depth. The 
lowest yields were from land plowed with the deof) furrow pIo^^. 

Milking machines, W. Bukkitt {Trans. Highland and Agi. 8oe. Beat., 5. 
ser., 29 (J9I7), pp. 2 2 0-250). —This is a report on an investigation made in 
Scotland regarding the use of milking machines, and is has»H! on 125 replies 
to a questionnaire sent to users of milking machines and on a tour of insi)oc- 
tlon of machines at work and Idle. The different types of machines infei)ected 
are described. 

From the replies received from users of milking machines, 113 were classed 
as satisfactory, 5 as doubtful, and 7 as unsatisfactory. 

It Is concluded that there are several reliable milking machines now on the 
market, and their success or failure in everyday use depends entirely on the 
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cart* bestowed oo tliem and the interest taken in their working. . . • It Is not 
so much a question of the machine but rather the man who works It/’ 

It is the opinion from this investigation that the use of a minimum of rubber 
In manufacture is advisable owing to the fact that rubber is expensive, perish- 
able, and dihiciilt to clean. A stout lining to the cups is considered very desir- 
able, as these wear out much more quickly than any other part of the machine. 

frequent source of trouble Is the pulsator, which often, through over- 
lubrication by unskilled hands, clogs up and stops; the fewer piilsutors, there- 
fore, the better. . . . The single-can typo is the best, both for keeping of milk 
records and for general working, being more easily Iminlk'd in ('very way, 
though sonic us('is are strongly in favor of the double-can type. Th(' cow-borne 
receptacle has its advantages in being diflicnlt to dislodge and permitting the 
use of celluloid milk tubes, but the shape of the iTceplacle is not very conveni- 
ent for omptylJig, nor is tlie machine too easy of attachment, unless Imndled 
by an expert workman. While there seemed little to choose between the 
single-tube and doubh^-tiihe machines when seen at work, as the metal cups 
with rubber monthpieees only seemed quite successful, being durable ami easily 
cleaiK'd, thv' .singl(?-tuhe machine is now much less often used than the double- 
tub(' type.” 

Iteport of committee on labor-saving devices, 11. R. lltNO {Proa. Ifairmi. 
Sugar Platilcr,^' Ansor., S7 (JOJl), pp. 30S~35l), pg^. W). — Tliis is a rc'port of the 
tindirigs and (X)nclnsions of the committee witli reference to htbor-saving device's 
in th (3 sugar industiy, with special refereru’e to can loaders 

Report of the coiuinittee on manufacturing machinery, J. N. S, Wujliams 
KT AU. {Pioc, Ifau att. Sugar Planters^ A.s'.s'oe., S7 (1917), pp. ^59- SOS, Jigs. H ). — 
This n'port contains the fmeUngs and c<mclusions of the committee' n^garding 
th(‘ following l.vp(»s of sugar machinery: Mills, carru'r and conveying appa- 
ratus; boilers and steam g(*neruting plants; clanlierw, sc'ltbng tanka, and tllters, 
Including molnssi's cliiritication ; evaporating apparatus and vacuum pans; and 
crystallizers and centrifugal apparatus dealing with low-grade sugars. Ma- 
chinery repairs are also reported on. 

Cotton gin fires caused by static electricity ( f/. S. Dept, Agt\, Dept. Circ. 
SS (1919), pp 8, pg?>\ Ji ). — This circular states that the main cause of tires in 
cotton gins is static electricity, and gives informatitm rega idling prevention of 
fires from this source. It is rec'uiiimcnded that th(‘ machinery be grouncled 
by connecting all metal parts of the gin by No. JO insnlntod copiior wire. 

“Run at lea.st three h(*avier insulated Mires ("No. 14) to underground water 
pipes, or to rods driven 4 or 5 ft. or more into the ground. Starting from the 
miction pipe, make contacts to the teh'S(*ois‘ plp<‘, on the flange, just helow 
the canvas joint, willi one or two more contacts between It and the cleaner, 
clOjiK'iKling on rhe length of the pijx'. Run this Mdre on into the cleaner, mak- 
ing contacts to all the scr(‘(nis— tM'o on the larger oni*s--as well as to all 
journal bt)xes on at least one side of llu' cleaner. Bring the wires from these 
contact points together. From hero run a tvirc to all journal boxes on one 
side of each feeder and gin stand to the screens of the cleaner feeders, and 
to the lint flue, bringing wires from these points together. Contacts should 
also he made to tlie overflow, telescctpe, and suction piiie. Connect tlu'si' wires 
Mdth the ground wire's at the following points: (1) Whore the wire.s from the 
suction pine im'ct, (2) where the cleaner connections come logi'tlier, and (3) 
where the connections from the stands, feeders, and lint flue are brought 
together,” 

Grain dust explosions and ftres, D. J. Price (Safety Engin., S7 (1919), 
No. 6, pp. 296-300, fig. 1) — This is a brief general review of tlie M'ork of the 
Bureau of Chendstry of the U, S, Department of Agriculture on the prevention 
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of grain dust explosions and fires, together with a statement of precautionary 
measures and dangers inherent in dust accumulation In grain elevators, flour 
mills, and the like. 

Mechanics of the household, E. S. Keene (New York: Mciiraw-Uill Book 
Co., Inc,, 191S, pp. liffft. 285 ). — This book deals with d(>uiesti(‘ machinery 

and household m<‘chanlcal appliances, and is intended to he a presentation of 
the physical principles and mechanism employed therein. At least one repre- 
sentative piece of each type of household apparatus tliat is used in good practice 
is describe<l. The subjects covered are as follows; The steam heating plant, 
th(‘ hot-water heating plant, the hot-air furnace, temperature regulation, man- 
agement of heating ])lants, plunibing, water supply, sewage disposal, coal, atmos- 
plKTic humidity, ventilation, gaseous and liquid fuels, and electricity. 

Modern homes, barns, garages, and farm buildings (Ainer lAimhcrman 
Bui 86 (1919), pp 2Y figs. 62 ).- — This is ii set of samjde drawings. 

Farm buildings (Chicago: Breeders* Gaz., 1919, enl. cd., pp. 39^, pis. ^1, 
figs. 639 ). — Tins is a compilation of plans repn^senling actual construction })y 
practical owners of general farm barns; cattle, dairy, and horse l>arns; sheep 
folds; swine pens; poultry houses; silos; fee<rmg racks; farm gates; sheds; 
portable fences; etc. A section on concrete coustnation is included. 

Dairy barn and milk house arrangement, J. II Fkandskn and W. B. 
Nkvens (Nebraska Sta. Circ. ^ (1919), pp.'3~2S, figs. 20) — Tliis gives consider- 
able working data on the location, planning, construction, and ('(piljiment of 
dairy barns and milk bouses, with special reference to N(‘hrasku conditions. 
The ventilation of dairy Imims is considered of special importance, 'fhe plan 
of removing foul air through out-take flues opening near the s(ahl<‘ floor and 
admitting fresh air through lines opening at the ceding luis provtMl gimerally 
satisfactory. AVith ref(*rence to general arrangement of I lie stable, it is stated 
that cows should generally be arrang(‘d in two rows, lengthwise of tlie stable, 
re(iniring a barn 84 to 88 ft. in width. The width of individual stalls is usually 
taken at 81 ft, although 4 ft. is used for cows of larger breed. Partitions 
between stalls are considered very desirable. 

Barn ventilation, L. J. Smith (Manitoba Agr. Col. Bui. SS (1918). pp. 23, 
figs. 19 ). — This is a semipopular bulletin dealing witli barn ^ eiililat ion, with 
special referenee to the King and Rutlierford systems, and reporting .service 
tests. 

It Is eonelnded that eith(*r system ^aii bo uscmI in baidv barns or in barns 
whose walls are made of stone, hri<‘k, or concrete. “ If tlie walls are made of 
imiferials other than wood, the inside should be strapped with 1 by 2 in, strips, 
placeil vertically about 2 ft. apart, and covered vNitb shiplap of ceiling material 
to form a dead air space.*' Requirements for tlie successful operation of a ven- 
tilation system are stated as follows: 

“The stable of the barn must be warmly built. The stable wall should have 
two thicknesses of boarding with Inillding paper between, on the outside of the 
studding; and one tliickness of boarding on the Inside. The loft joists should 
be ceiled. Storm doors and storm windows conserve beat for better ventilation. 
CeiUngs should not be too high, 7 to 7^ ft. for sheep, 7^ to 8 ft. for cattle, and 
8 to 8^ ft. for horses. There Is at least 10 per cent ditTenaiee in the warmth 
of a stable with an 8-ft. ceiling and a like stable with an SFft. ceiling, and the 
lower ceiling Is cheaper.” 

It is stated that the cubic capacity should be less than GOO cn. ft. per animal 
for cattle and less than 750 cu. ft. per animal for horses. “ Out-take flues must 
be well built with double boarding and with building paper between. In ex- 
tremely cold weather, out-take flues should be either entirely closed or wide 
163653"— 20 7 
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Open. Locate contrc^s for out-take flues so they can be readily seen. Louvers 
In cupolas cause ‘ back drafting/ or at least sluggish air movements In windy 
weather. Do not make Intake flue openings larger than 4 by 12 In. Dampers 
or slides for intake flues should fit well.’* 

Poultry houses and fixtures {Qvincy, III.: Rel. Poultry Jour. Puh. Co.y 
1919, 8. ed., pp. lJ0-\-[I}. figs. 2/i2 ). — This Is a compilation of iwpular informa- 
tion on the planning and construction of poultry houses and fixtures, and in- 
cludes sample plans. 

Bilos, A. D. Wilson (Univ. Minn. Agr. Kxt. Div. Spec. Bui. 48 {1919), pp. 16, 
figs. 17). — General information is given on the planning and construction of 
silos, with sp('cial reference to Minnesota conditions. 

Silos and silage, C. A. Fiodekoa (/fer. Agr. Puerto Rtco, 2 (1919), No. 4. 
pp. SS-,V, pi 1) — General information is given on silo planning and construc- 
tion, with special reierence to Porto iliean conditions. 

The fodder silo, S Roduigttez {Min. Indu.s [Uruguay], Insp. Nnc. Gonaderia 
y Agr. Bol. 85 {1919), pp. 22, figs. 10). — This bulletin gives gfnieral information 
on the planning, construction, and filling of silos for corn and other loddcr, 
with special reference to conditions In Argentina. 

KURAL ECONOMICS. 

Topical studies and references on the economic history of American 
agriculture, L. 15. Schmidt {Philadelphia : 'J he McKinley Puh. Vo., 1919, pp. 
94). — Th(‘ outline and bibliography is presented In four parts: The bf'ginningM 
of American agriculture, tin* westward movement of pioneer and planter into 
the Mississippi Valley, the Agrarian Uevoliition, and the oiieniiig of the far 
West, and the reorganization of the agricultural industry. 

The farmer and the new day, K. L. Butteri ield {Hoard* s Dairyman, 1919, 
Dec. 19, p. 1024, fgs. 2). — The four indications of the new day are the agitation 
of the farmer’s equivalent of the minimum wage or a reasonable return for 
his labor (l(‘iKuiding upon a balance between the world’s no<'d for and supply 
of food products, fuller representation of farmers at council tables of the 
Nation, a farmers’ group taking part in politics yet not a permanent farmers’ 
party, and realization on the part of the farmer of the imiK)rtnnce to him 
of adequate education, recreation, and health conditions. 

Has New York an agricultural poljcy? W. H. Jordan {N. Y, State ffort, 
Soc. Proc., 1 {1919), pp. 71-80). — This is a discussion of the trend of agricul- 
tural policy in ger»eral away from the point of view of increfised production 
and toward organization and representation in national affairs for farmers. 
Suggestions are offered regarding a comprehensive national agency which 
should express the agricultural policy of the United States. 

Address of I). F. Houston, Secretary of Agriculture, before the Associa- 
tion of American Agricultural Colleges and Experiment Stations (U. S. 
Dept. Agr., Off. Sec. Circ. 147 {1919), pp. 11). — In this address, delivered at Chi- 
cago November 12, 1010, it is held that Industrial unrest and uncertainty is 
crippling production, while the opening up of shipping and the beginning of 
the agricultural recovery of Europe is lessening the demand for agricultural 
products from this country. It is urged that every producing class must do 
its part to reestablish stable conditions, as otherwise the effect on farmers 
will be reduction of prices of farm products, while the manufactured articles 
they require will remain at a high price. The need for a broad rural survey 
and the calling of a conference of farmers, agrlcultnal leaders, and business 
men is urged, and tribute is paid to the agricultural colleges in the exercise 
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of their functions of Investigation, technical education, jand of safeguarding 
democracy as previously noted (E. S. R., 41, p. 605). 

Address of I). F. Houston, Secretary of Agriculture, before the National 
Association of Commissioners of Agriculture {U. S. Dept. Agr,^ Off, Sec* 
Circ. 146 (W19)t pp. 12). — This address, delivered at Chicago November 10, 
1919, discasses the upward trend of acre yields at home and abroad in recent 
year.s, farm land problems, and nietliods of extending the farm area and aiding 
intending settlers, also marketing, cooperative associations, and the held which 
exists for the efforts of all agencies Interested in the promotion of agriculture. 

Mr. liloyd George and agriculture (Agr. (hiz. ITjOridon), 90 (1919), No. 
2391, pp. 421-431 y fig. 1). — A verbatim report of the Prime Minister’s speech 
before an audience of landowners, farmers, and laborers. October 21, 1919, Is 
published here. The speaker emphatically declares the attitude of the British 
Government as in favor of guarantied prices on agncultuial }>roduets, the 
amount and duration of w'hici\ is tf) he declared by the Royal (k>minission on 
Agriculture, security of tenaru'y and rent to the farmer, and a minimum wage 
to the labor(‘r. The latter is urged, however, not to make exorbitant demands. 
Matters of long and sliort term cre<ht, development of transportation, scientific 
aid for teclim(‘al education, and the Improvement of village life and develojv- 
merit of village Industries are touched uixm. 

French agriculture and the war, H. Sagwieu {'J'KJv. et Notices, Acad. Agr. 
France, rol, 1 {1918), pp. 493-320, figs. 5). — A brief summary is given of har- 
vests and i>riees of wheat and <dher cereals in Prance in recent y(‘ars, and of the 
changes brougiit about by the war. The effects of the war tirxm the forests, 
nuinl)erH of live stock and prices of meat, and the labor supi)ly for French 
agriculture are included in the discussion. 

The foreign demand for agricultural products, B. H. llnmARo {Hoard's 
Dairyman, 1919, Dec. 19, p. 1032, figs. 2). — This analysis arrives at the conclu- 
Sion that the foreign demand for our ngricultural products will fall off as 
Kuroi)e turns to South Ameri<*a, Australia, South Africa, and Southern Asia 
for cheaper products, and that high prices, having arisen out of the short 
available supply of goods and an inflation of the money supply, will undergo 
change with the future competition for markets. 

The vttal concern of agriculture in foreign trade, C. 3. Buanu {Ann. 
Amcr. Acad. Volit. and Soc. Sci., 83 (1919), No. 112, pp. 35- 41)^ — Following an 
introduction on the importance of exp<jrt trade, obstacles to export in the past, 
and reasonable prices and standard quality as requisites t(^ success of export 
trade In the future, the specific activities of the Bureau of Markets of the U. 
S. Department of Agriculture In regard to exi>ort trade in grain and grain 
products, cotton and cottonseed products, live stock and meats, dairy and 
poultiT products, fruits, vegetables, nuts, and honey, and tobacco, the export 
forwarding and transports ticui of agricultural products, and marine insurance, 
and assistance to proAicers and exporters in developing foreign markets 
are oiitllne<i. The organization and facilities for carrying on the work are 
set forth. 

International phases of the land question, T. N. Carver (Ann. Amer. 
Acad. Polit, and fioc. Sci., 83 {1919), No. 172, pp. 16-21). — The author treats of 
currents of migration and the development of expanding or pent-up civilizations 
ns depending upon land policy. The possibilities of further expansion in 
our own country are noted. Four things necessary to bring tlie areas under 
food crops are a population capable of consuming the crops and able to pay 
a remunerative price for them; means of transportation capable of carrying 
these Qtopa to the population; a change In the standard of living which wlU 
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ninke the people wiping to eat more potatoes, both white and sweet, than at 
present; and a liberal land policy with respect to the reclamation and settle- 
ment of those lands. 

Public lands in Oregon and Washington (Portland, Oreg.: Oreg,-M'mh, 
R. R. d Navigation Co,, pp. 15, pi. 1). — In answer to Inquiries relating to the 
acquisition of public lands, this iuil>licatlon shows tlie approximate acreages of 
unsold State lands in various counties of Oregon niul Washington and of 
unappro{)riated and unr(\served (lovernnient lands by land districts and 
counties on July 1, 1012, witli short descriptions of their character, as well 
as briefs of homeslt'ad laws, the timber and stone-land act, the desert-land 
act, and the Carey Act, and information conecruing irrigation In Washington 
and Oregon by the National Government. 

Form tenancy, C. II Tati, ok (liien. Rpl. Katiff. Bd. Agr., 21 (7911-18), pp. 
4S~49 ). — This sets forth as tb(* three principal evils of farm tenancy in this 
country the depletion of sod fertdity, the depressing eflect on tlie citizenship 
of the tenant, and the waste ot hibor la the annual moving. Some instances of 
successful tenant arrangements are nototl, and several legislative measures are 
reeomniended. 

The agricultural laborer, J. Vaudour {L'Ouriirr Agricofr. Pajii^: Arthnr 
Ronssvun, 1919, PP 912) Accounts are given of the author’s own experiem^es 
in hiring himself tis a laborer in the hay harvest and grape gathering seasons 
In three different ITovinci's of France, viz. Brie, lieauce. and T/angnedoc. 

The rej)ort is concerned with the rich peasant profirielor, tlie middle class 
farmer, the peasant farmer, and th(‘ farm labor-jobber, ;is u(‘ll as tli(' tixe<i and 
ocoidental pm'sonael on th(‘ farms. The author discussivs the salaries, methods 
of hiring, details of tlie life of the laborers, tlnar language, political and 
religious ideas, and their ways of expressing themselves. 

Working and living conditions of vvomcui in Bavarian agriculture, K. 
Kempf (Schr. Sfandigcn Auftst hvsscs Ford. ArbciU nnncn-lntcrcsficn, No. 9 
(1918), pp. VII1A~11{6). — This study is hast'd upon data collected by a per- 
manent coinnnttee on imi)roveni<‘nt of interests of women workers, aified l>y 
the Catholic Women’s Union, the Alliance for Women’s Interests, tin' Bavarian 
Teachers’ Federation, and others, and some additional material gotten in 1914 
in answer to a (luestioimaire, complete' returns for which were interrupted by 
the outbreak of the war. 

Tabulations are made of answers to such general questions as size of hold- 
ings, the proportion of hired labor employed, the relation between size of 
holding and the number of members of the family employtMi on it, home 
industries in competition with agriculture as employment for women, and (dhers. 
SjX'cial account is taken of the parentage and childhood, the husbands’ occu- 
pation, woiking hours, living conditions, kind of food consumed, and conditions 
of childhearing of woimm day laborers on farms; also of the imreutage, child- 
hood, age, wages, hours, living conditions, and character of the work of hired 
girls and the wives and daughters of i>easant fanners. 

It is indicated by the answers returned that the working and living condi- 
tions of these women were quite favorable. The author concludes her paper 
by urging the importance of an active, independent share in the operation of 
the Inislness for the wives and daughters of the peasant farmers. 

The industrial council as a means for increasing agricultural produc* 
tion, H. WARArBOLD (In FeHschrifi zur Feier des lOOjdhrigen Befttehmis der 
Kgl. Wiirtt. Landwfrtschaftliclien IJochschule HohenJicim. Btuttgari: Eugen 
Ulmer, 1918, pp. 294-318; Ftlhling’s Landw. Ztg., 68 (1919), No. 1-2, pp. 1-25).-^ 
This paper deals with the need for and functions of a body of professional 
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business advisors and agricultural specialists v^^ho woul^ work for improved 
and Increased agricultural production aud the highest possible n'tunis on the 
business of largo estates, medium and small holdings, and for the peasant 
farmer of Gt'rnumy. A detailed distinction is made between the demands that 
would be made upon advisors of these two classes, and the ways in which they 
would cooi)erate and he supported l>y tlie German Agricultural ii^ociety are 
discussed. 

Organization of a county for extension work: The farm-bureau plan» 

L. R. Simons {U. Dept. Apr., Dept, dre SO (7919), pp 26. fips. 5). -This 
outlines the purposes of the farm bureau, cldt'f features of the ortranizution 
plan and its d('tails as regards membm’ship, program of work, otficors, t‘xeeutive 
and community <*(>minittees, ways of organizing n county, developing a iierni- 
anent county organization, exiianding the princijially agiicultnral program to 
include home deinonstratioiii and boys’ and girls’ club 'vork, and the organiza- 
tion assistance available at tiie agricultural coliegt'. A suggestive constitution 
and by-laws is included. 

Solving the farmer’s marketing problem, .1. L. Gkoous (JJoend's Dairyman, 
1919, Dee. 19, pp JOSJ, lOlfO, lOJfl, lips. 1 ^). — The advantages of rural motor 
truck rout(‘s In marketing farm products are set forth S(*veral routes In 
successful operation at the present time are noted. 

Marketing opportunities for New llampstiire fariiu‘rs, d. G. Farmer 
(iUmeonl: Hiate Dept Apr., VJlS, pp. S2, pis. Jf. ftp. 1; also in N. H. Apr., S5 
(1911- IH). pp. S2, pis /•. fip. i).-- In tliese j)ages soim‘ of the opportunilies tor 
marketing projierly graded and packed dairy jiroducts, vegetables, fruit, and 
poultry products in cities and summer betels arc set forth Potato grades, 
grades of hay and straw, and the practical application of the N(^w Hampshire 
apple gniding and pa<‘kiiig law are outlined. 

Kasterii States exposition market plan, 11. M. Selhy (xY. Jl. Apr., ,35 
(1017-lS), pp. 57-08 ). — The organization, aims, and im'thods of working of the 
East<‘rn States Farmers’ Excliange for meeting farmers’ marketing and buying 
needs are descrilied. 

Marketing bureaus and cooperative laws, G. Tiiomcson (Missouri T$d, 
Apr. Mo. Bui., 17 (1919), Ao 8, pp 8-10 ). — A summary is g}\('n liere of an 
addre.ss In which provisions of a suggestive drait of a law establishing a State 
division or liun'iui of mark(‘ts were std foiih and discussed 

Cooperation jin Ontario] {Outari^ Dtpl \pr„ Ann. Upt. A(ir. and Expt, 
VuioH, 40 (1918), pp. .— In thesi^ jiages aie published jiapeis by F. G. 

Hart, li. W. F. Ibirnahy. K W. Waile, and H. H T,e Drew, rt'lating, respec- 
tively, instances of cooperative marketing assocaalions throughout the Pro- 
vin(*e; the organization and work of tin* UnitiMl l^hirmers’ Goo|)cralive com- 
pany; graders, inimher of pounds .sold, and prices received bn* wool at tiie sale 
of the Ontario Sheep Preedea.s’ Association; and the work of tlio Ontario Agri- 
cultural Gollcge in teaching principles of cooperation. 

Has the foods and markets department of tlie Farms and Markets 
Council been of any use to a fruit grower or faruier in the sale of his 
produce? E. H, Porter (Ak T. l^tatc Uort. Hoe. Proc., 1 (1919), pp. 9S-10G, 
pi. 1 ). — Some of the projects of the foods and markets department of the Inarms 
and Markets Council and their relation to organization by fruit growers aud 
to grading of fruit are outlined. 

The middleman a necessity, L, D, H. Weld (Bien. Dpt. Kans. Bd. Apr., 21 
(1917-18), pp. 58-67, figs. h ). — The case of the middleman is presented here 
from the standpoint of his functions In dlstribullon, procuring a market for 
and transporting and storing surplus production, developing new producing 
areas, etc. 
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** Hedging’* In th^f futures market, R. E. Smith (Chim&o: lAuthorh, 1919, 
t. ed., pp. IB). — The three classes of traders whose operations make futures 
markets are described, and it is asserted that futures markets, as a result of 
hedging, prevent monopoly of the cash grain business and reduce the cost of 
handling wheat from the farmer to the miller or the manufacturer as com- 
pared with the cost of other commodities. 

Relation of banking to the cattle industry, M. L. McCluke {Bien. Rpt. 
Runs, Bd. Agr., 21 {19J7~J8), pp. B8~76, figs. S), — In this it is shown how finan- 
cial support is important to cattle and other live stock Interests. The services 
rendered during tlie war crisis by the Federal Reserve Bank and the loans made 
on stock cattle by the War Finance Corporation are noted. The author recom- 
mends 3- to 5-year loans secured by breeding heids of cattle. 

Cost of production in relation to profits, A. Boss {Bien. Rpt. Kans. Bd. 
Agr., 21 {1917-18), pp. ^9-57, figs. S). — Increasing crop yields, securing extra 
prices, and reducing the cost of production are discussed hrielly as ways of 
Increasing profiis from farming. Data from bulletins previously noted <E. S. 
R., 35, p. GDI; 41, p. D1 ) are used in showing tlu? labor cost of production of 
field crops and live stock. 

Farm costing, A. D. Pakk {New Zeal. Jmir. Agr., 19 {1919), No. S, pp. I/fS- 
151).— In this article the main points In favor of a proper costing system are 
noted, emphasizing special requirements of fanners in the way of cost of pro- 
duction and profit and loss accounts. Some debit and credit items for crop, 
sheep, pig, and iuilU-prodii(‘tion accounts are outlined. 

Report of the farm survey in Oxford Oouiity, A. Lkitcui (Ontai u) Dept. 
Agr.f Ann. Rpt. Agr, and Expt. Union, JfO {1918), pp. 66-B9) — TIh^ conclusions 
appearing in this report of tlie survey, conducted during I9IS, rebate to factors 
influencing the labor income.s from dairy farms. 

It was found that very small farms can not be as successfully organlzf'd as 
the larger farms. Increasing the crop area from 52 acres, as in the case of 
farms with under 70 acres tillable area, to 67 acres, as In the case of those with 
a tillable area of 91 to 100 acres, increased tbt‘ labor income from $G66 to 

,408, so that if the cost of dealing or draining the land was not above .$100 
per acre it w^oiild be a good proposition to clear up this uncultivated land. 

The largest profits were obtained by those fanners who derived from 61 to 
70 per cent of their total income from dairy products and tbe balance from the 
sale of hogs, poultry, hors(\s, or sbeep. ^On the farms where all-year dairying 
was practiced, labm* was utilized more economically and the returns were nearly 
20 per cent more. On 302 farni.s studied in four groups, In the fourth group 
where a pure-brecd sire had been used over 10 years the profit was $57 per cow, 
or throe times the profit from cows In the first group of farms using a grade sire. 
It was found that the cost of production on all farms whose main business was 
dairying was $2.17 per 100 lbs. of milk, and $2.20 on all farms in Oxford County, 
with the average selling price at $2.1 9^ per cwt. The price received for milk 
during the year was just sufficient to pay Uie average dairyman’s farm ex- 
penses, 7 per cent interest on his Investment, and $500 for his labor. 

Methods of maintaining fertility on successful New Jersey farms, P. App 
{Jour, Farm Econ., 1 {1919), No. S, pp. 12Jf~lSB). — Dairy, potato, truck, and 
general farms In New Jersey are the agricultural types included in this study. 
In each case the crops grown, farm practice, fertilizers, and live stock are 
briefly discussed. Tables given show the amount of plant food bought in feed 
and fei*tillzers and sold in milk on 460 dairy farms of Sussex County, N. J. ; 
plant food removed by crops and obtained through purchased fertilizers and 
manures on 40 successful potato farms of New Jersey ; relation of live stock to 
yield and fertilizers; cost in 1914-15; relation of live stock to crop yields and 
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fertilizer* purchased on 260 general farms In Monmoujh County, N. J., In 
1914-15; and relation of manure to crop yields and profits and of fertilizers 
and green manure crops to crop yields and labor income on 300 New Jersey 
truck farms. 

In conclusion, It is said that It is quite possible to maintain fertility and 
produce crops profitably on the general and potato farms through the use of 
commercial fertilizer and green manure. Live stock does not appear to be 
essential In a region where green manure and especially leguminous green 
manure croi>s can be successfully grown. The function of live stock in main- 
ing fertility probably will differ with the soil type or the locality. IVlethods of 
maintenance of fertility will differ with the climatic condition, the soil type, and 
the tyi>e of fanning followed. The purchase of stable manure is too (*ostly to 
allow the best profits when it can be replaced by the green manure and cover 
crops, which are the key to the most successful potato and truck as well as 
some general farms In New Jersey. Commercial fertilizers are lu'edcd to sup- 
plement both stable manure and green manure cro])s. Many farmers use too 
little fertilizers to oittain the greatest profits In their farming operations. 

Texas Farm Managi'iiieiit Association and tlit* Texas Fvperiment Asso- 
ciation (Bui. Agr. and Merh. Col. Tex., S. ser., {J91H), No. 21, pp. 1^3-]68 ). — 
At the .loint sessions of these two organizations the following addresses were 
given: (irass as a Farm Crop in Texas, hy W. A, RovNen; Cooperative Market- 
ing of Lfv(‘ Stock, by W F. (h’atIdo(‘k; The Marketing of Heeds, FimmIs, and 
Fertilizers iti Car Lots, by O W. Slierrill; Organizing for Coop(‘rati\e Croi> 
and Live Stock Impiovement, by J A. Moore; Organizing for Educational aiul 
(kmirnuuity Inijirovement, by C. L. Reason; The Organization and Oiieratiou of 
the National Farm Loan Association, hy H. A. Lindsf'y ; The Torrens System 
of Jleglstration of Title to Land, by S H Oerman ; Texas Homestead Law, hy 
T. Finty, Jr.; and A ModUi(*uUoii of the Homestead CUius<‘, by C. Ousley. 

Manual of laws [lertaining to the Oepartiiient of Farms ami Markets 
(N. y. Slate Dept. Farms and Markets, Apr. Bui., No. 120 (19PJ), pp. SOI ), — 
This volume continues information previously noted (E. S. K., 40, !> 390).* 

Rural income-tax, A I) Fark (New Zeal. Jour. A<;r., 7H (1919), No. 5, pp, 
288-29S). — Some technicalities of returns of Income, exemptions allowable, and 
rates chargeable are briefiy analyzed, and a specimen return for dair^ farmers 
of Now Zealand, showing details of entering items of income and claims tor 
special exom}>tions, is given. ^ 

Agriculture and forestry in Austria-Hungary, 1910 (Osierr. Statis. 
Handb., 35 (1916-17), pp. 5.^-7,9).— Htatisties of the area of land In agricultural 
use and in forests, of crop areas and returns, and of live stock and bees are 
given. 

Prices and wages in India (Dept. Statis. India, Prices and Wages India, 
S4 (1919), pp. X-\-278, pis, 3). — Statistics up to the year 1917, and In some 
ca.ses up to 1918, are included here on the plan of the issue previmisly noted 
(E. S. II., 37, p. 792). 


AGRICTJLTTTRAL EDUCATION. 

Relation of general science to agricultural instruction, K. L. Hatch, 
W. G. HuMMKn, and F. E. Hkald (Gen. Sci. Quart., k (1919), No 1, pp. 263- 
267), — ^Thls is the report of a committee of the American Association for the Ad- 
vancement of Agricultural Teaching, submitted at the meeting in Baltimore, 
Md., on January 1, 1919. It Is based upon a study of the work in general .sci- 
ence In several hundred selected high schools in all parts of the United Hlules. 
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The percentages used lu the report are based upon complete data secured in a 
special study of 58 schools by the chairman of the committee. 

It was found that 93 per cent of the schools studied offer general science in 
the ninth grade, and all but 7 per cent of this group confine this study to this 
grade. One-half of the remaining 7 per cent offer work in this subject both In 
the seventh and eighth grades, the other half in both the ninth and tentli 
grades. Thirty-four per t*eiit of the schools devote one semester to the subject, 
58 per cent one year, 7 per cent two years, and 1 school spreads the work over 
three .sears. In HO per cent of the schools the work is required of all students, 
and in an additional 28 per cent it is required of all groups taking scientific 
courses, and in but 22 per cent is it a wholly free eU?ctive. In J5 per cent of 
tlie schools the teaching is done by graduates of agricultural colleges, in 65 
per cent by tea<'hers who have specialized in some s<*ience In llieir college 
course, and In tlie remainder by persons of no siKiciai scientific prtqau’atioii. 

It is concluded that general science has become prtdty tiriiily <‘stablished us 
a ninth gi’ade subject, an<l is pursued by the largest majority of Mu' student 
body in schools offering inslriiction in the subject. Experience indicates a 
tendency toward daily recitations in tliis subject ibroughout a period of one 
year. The chief weakia'sses are found in the preparation of the teacliers and 
the character of the subject matter now pre.simfed in these courses. 

In tlie opiinon of tlie committee, teachers of agriculture should be thor- 
oughly familiar with the plans ami fmrposes of general scienci* teaching, and 
the converge also is true. The agricultural colleges are considered best quali- 
fied fur this work, as they base their courses M\Hm a broad scientific training 
in all the differentiated scieiu'es. The normal schools lack both in Intensity 
and breadth of scientific work and in material equipment. The It'achers’ col- 
leges and training departments train for instruction in the differentiated sci- 
ences with tlu' weight of eni[)hasis on professional work. University coiirs(‘S are 
frequently nairow and intensive, and no adeijuato machinery exists in most 
of these institutions for correlation of the various sciences, 

*Triiiniiic, teachers of agriculture, (J. A. Kkickek iJJil. Rvv., 58 (1919), No. 
pp. --“The author describes tli(' various shortcoming.s, as teacdiers of 

agriculture, of teachers of nature study iu the grad('a, agricultural college gradu- 
ates, sciem'o teachers in high schools, and practical farmers. 

He conclndcN that there mu.st be specific training for teacliers of agriculture, 
and tliat there is a difference betweem farmer training and teacher training 
which must be recognize'd and provided' for. Further, that there must be de- 
partments in the agricultural colleges, teachers’ colleges, and normal schools in 
charge of specialists of agricultural teaching. Th(‘sc departments should avail 
themselves of all courses possible for them to use in the training of the various 
grades of agricultural teachers and supervisors of agricultural teaclfiug, and 
they sliould institute and offer new or si)ecial courses needed. A program of 
studies is briefly outlined. Four factors which, in tlie author’s opinion, must 
be recognized in the formulation of a curriculum In agricultural education are 
discussed, viz, the technical training, including its application; the professional 
or pedagogical instruction, including supervised teaching experience under nor- 
mal conditions; the general training (liberal arts) courses that are more or 
less contributory to the efficiency of the agricultural teacher ; and the adminis- 
trative, Including organization and economic factors. 

Survey of the needs in the field of vocational home economics education, 
Z. E. Bigelow (Fed. Bd, Vocat, Ed, Bui, 37 (1919), pp, ^6 ). — This bulletin con- 
tains an analysis of the vocation of homemaking, and a discussion of its import- 
ance as indicated by the numbers reached by the vocation and the numbers en- 
gaged lu it and in allied trades, the need for training In this vocation, the voca- 
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tloiial advantages in this field offered by the home and the public school, groups 
to be reached by hoinemaking training, and ways of meeting the needs in the 
field of vocational home economics education. 

The author concludes that if the girls and women in this country are to be 
given an opportunity to secure the training which is needed for the intelligent 
rearing of their families and for the welfare of their homes, the States and the 
Federal Government must cooperate fully for the promotn>n of home economics 
education. Among the special neeils to which attention is called are the fol- 
lowing: (1) Short unit courses for the older gi'oups of girls and women, 1. e., 
homemakers, domestic assistants, housekeepers who are also wage earners, and 
wage earners who are about to marry; (2) part-time scliools or classes for the 
younger groups of girls wJio are not in school— girls who leave school aud tind 
employment in fa<*tories, stores, and lioines, either because of tinancial stress 
or because of lack of interest in what the school offers, and of girls wlio have 
had to assume lioustdadd duties in their own homes through some misfortune 
in their families; GG all-day classes adapted to the vocational necnls of girls in 
the school; (4) more ^allation In the coaleiit of th(‘ home economhs courses; 
(«5) courses In i elated aits and sciences; (G) courses of varying lengths and In- 
tensiveness to ini'et the dn ersik\ of conditions urnKu* wliich homemakers carry 
on their occupation; (7) more lime for homo eeonomlcs courses lii the public 
schools; (8) more varied equipment and its better adaptation to the aim of the 
course; (9) home pn*ject work; (10) methods of instruction whidi conform to 
the aim of teaching and which provide complete cooperation ludween the home 
and the sclaiol; til) more w (41-traiiied teachers; (12) sui)er\ ision ; (13) 
leadership; (14) spe<‘ial studies in the Held of home economics, such as the 
preparation that is best fitted to train teachers, the use of tlu‘ home project In 
the homeinaldng course, eommunity snrva^ys, the pre]>aration of short unit 
eoursivs for the truluing of homemakcas, methods of presentation of home eco- 
nomics subject matter, the kind of related sciences and art which should be 
taught in liome economics courses, equipment for tojudung homenitiking, the 
value of the 12 months’ home economics teacher, and tlie preparation and the 
development of correspondence courses; and (15) adequate funds. 

Home economics iu the woman’s college, H. \Vtii<:ller (Jotir. Home Econ,^ 
11 {19iy), No. 9, pp. t)15~SS0). — The author distingiiislies thri'C iiiaiii typos ot 
coursevs in home economiivs, viz, the technical, the university, aud thi* academic 
courses. Of these, the academic course is found to be mo^^t backward. 
Goucher (College, among the old academic colleges, has shown itself a pioneer 
in deciding to introduce home economics as an integral part of its curriculum. 
Its department of home ec'onomlcs will base Its course on the iihysical and 
biological s<'iences and on economics, and will apply the facts and the methods 
of those sciences to tlie problems of housing, of clothing, and of nutrition. 
Just enough practical work will be given to vitalize and drive home the apppU- 
catiou and serve as a basis for individual study of such problems. 

In the author’s opinion “ the courses in the woman’s college will differ 
from that in the university as the latter differs from the courses in the tech- 
nical school, in that a smaller proportion of time will be given to the getting 
of technique and a greater to work in related and marginal subjects. It wdll 
aim first to enrich the course of the general student and only secondarily to 
serve those students who major in home economics. A survey course wdll be 
offered without prerequisites wdiich will give the foundations of home economics 
through lectures, reference work, and discussions; emphasizing the fact that 
the object of all home economics Is to further the welfare of the family, 
whether it attacks problems of International and municipal housekeeping, or 
those of the individual or of the family group.” Without majoring in home 
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economics, any girl who has the necessary prerequisite of a year of college 
chemistry may take the first year of food study; one who has the foundation 
in chemistry and economics may take the work in textiles and clothing. The 
courses on the house also may be isolated. 

Agricultural home economics Instruction for women, B. R. Echavareia 
(An. Soo. Rural Argentina, 5S (1919), No. 14, pp. 621-632, figs. 7). — Attention Is 
called to the necessity for home economics instruction In Argentina, and on 
account is given of tlie development of such Instruction in the Republic, con- 
sisting of the instruction given in the Ramon Santamarina Scliool of Agri- 
cultural Home Economics at Tan dll, established in May, 1915, but suspended 
In 1918, and temporary courses of from one to twO months* duration in vari- 
ous parts of the country. A brief statement of the facilities for home 
economics instruction in other countries Is Included. 

The activity of the Experimental Institute of Agricultural Mechanics of 
the Faculty of Agronomy and Veterinary of Buenos Aires, M. Oonti (Vniv. 
Nac. Buenos Aires, Rev. Facult. Agron. y Vet., 2 (1919), No. 2, pp. 115-127, 
figs. 8). — The courses In farm mechanics at the institution are briefly described. 
A blbllograpliy is appended. 

The ideal university, F. P. Marotta (XJnir. Nac. Buenos Aires, R(n\ Facult. 
Agron. y Vet., 2 (1919), No. 1, pp. 51-67). — This is a discussion In favor of the 
establishment of faculties of agronomy and veterinary science in connection 
with universities, and urging that such faculties remain In the University of 
Buenos Aires. 

Agricultural education in the Republic of Argentina (An l^oc. Rural 
Argentina, 53 (1919), No. 8, pp. 337-364, fiffs. 5S).--'This is a r('view of the 
history and present status of agricultural education and research in Argentina, 

Report of the commissioner of industrial and vocational education for 
the biennial period ending June 30, 1018, E. H Snyder {[Bien.] Rpt. 
Commr. Indus, and Vocat. Ed. Cal., 1918, pp. 78).— Special training classes for 
vocational teachers of agriculture are being maintained at the Davis Farm. 
The normal length of tlie course for graduates from the agricultural depart- 
ments of land-grant eolh*ges or universities who have had farm ex[)erionce, and 
for certain selected students with senior standing In the agricultural depart- 
ments of such institutions who have alsc) had farm experience, is one year. All 
othei' ])ersons are placid! in courses the length of which Is determined by the 
director and teacher of the class. Twelve university units of education or an 
equivalent are prescribed for all students. A third of tliese must be secured 
by praeti(*e teaching in farm project work and by a study of special methods 
appertaining tluTeto. 

The Chico, Fresno, Los Angeles, San Diego, San Jose, and Santa Barbara 
State Normal Schools are cooperating with the State board in the training of 
teachers of vocational home economies. Of the 285 day high schools in the 
State, 222 give instruction In household science, 2J8 in household art, 101 in 
agricultural subjects, and 67 in agricultural club work. The development of 
part time Instruction in home economics is considered surprisingly great, con- 
sidering the length of time that classes have been maintained In this State. 

Vocational education, P. G. Blair et au (Bd. Vocat. Ed. III., Rpt. Exec, 
Off. 1918, pp. 16). — Thivs report Includes a history of the development of voca- 
tional education in Illinois and a report on the vocational education work from 
February to December, 1918. Reimbursement was made to 15 departments of 
vocational agriculture, mostly in township high schools in rural communities 
having already in operation good courses In agriculture, and to 7 full-time or 
high school classes in home economics, and 8 evening classes In home economics. 
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First bl<»iiiiliil report of the State Board for Vocatioi^al Edncation to the 
Thirty-eighth General Assembly (Bien. Rpt, State Bd. Vocat. Ed. [Iowa}, 
/ (1917-18), pp. 11). — The statistical data in this report Indicate that 6 high 
schools received Federal and State aid for Instruction in vocational agriculture 
in 1917-18. On January 1, 1919, 11 had such classes in operation, and 2 schools 
had class('s in vocational home economics. 

Agricultural education (Ihcn. Rpt. State Supt. Pub. Instr. Kans., 21 
(1917-18), pp. 69-72). — This is the report of the director of agricultural edu- 
cation under the Sinith-IIughcs Act for 1917-18. Six .cschools were ai)i)roved for 
Federal and State aid for vocational agriculture and began work on Ai)ril 1, 
1918, \vith a total enrollment of 82 students. The most serious problem facing 
the work In vocational agriculture was to secure qualified teachers. Because 
the work was organized so late in the school year, no departments of home eco- 
iiuinies were orgnidzed in city schools. 

Annual report of the State Board for Vocational Kdiication for the year 
ending June 80 , 1019 (Ann. Rpt. State lid. Vocat. Ed. [Mtch.], 1919, pp. 
18). — Under plans adopted for 1917-18, 49 schools were approved for Federal 
and State aid for 1918-19, with an enrollment in agricultural clashes of 1,199 
and in day and evening clashes in home economics of 1,589. During the year 
71 students were trainisl for teachers of vocational home economics, and 85 for 
tea<‘I\erM of vocational agriculture Statistical tables are included. 

The Michigan plan for vocational education under the Smith- Hiigiies 
law (State Bd. Control Vocat. Ed. [Mich.], Vocat. Ed. Bui 201, 2 ed. (1919), 
pp, 61). — ^Thls Is an outline of the ]Vli<*higan Stab* plan for vru-uiional education 
for 1919-20 It is planned to devote approximately 40 per c(*nt of the total 
teacher-training fund for teacher training in agricultural subjects and 20 per 
cent in home economics subjects. The Middgan Agricultural College ha.s been 
designated for teacher training in agri(*ulture and home economics and the 
Michigan State Normal College for home economics. The teadier-training 
course In agriculture is 4 years in length and consists of 240 credit hours, of 
which at least 20 must be in (Hlucation. Observation and practice teaching In 
agriculture and homo economics for teachers in training at the agricultural col- 
lege Is provided for in the Kast Lansing high school, the minimum amount of 
time for practice tea(*hing In agncuUure being G weeks for each stmlent, and in 
home economics 2 hours daily 4 days of each \\eek for 3 weeks The teacher- 
training courses in home economics (^xtond through 4 years. Four-year type 
courses In se(‘ondar.y vocational agriculture and home economics are outlined. 

Plans for tlie adnihii.stration of the Sinith-Hiighes Act in the State of 
Missouri for the school year 1919-30 (iftssouri State Bd Ed., Vocat. Ed. 
Bui. 5 (1919-20), pp. 80). — The State plains for vocational education in Missouri 
for 1910-20 are outlined. Only 2 years’ work in vocational agriculture will be 
offered, and it is strongly recommended that it be given in tlie first and second 
years. The first year’s work will l>e a general basic course, including aniinai 
husbandry, farm crops, soils, horticulture, and farm m(‘chanics. The second 
year’s work will include an Intensive study of any two of the following: Farm 
crops, soils, animal husbandry, and horticulture. 

The University of Mls.sourl has been designated for teacher training in voca- 
tional agriculture and home economics. The course in agriculture extends 
over 4 years, or 120 semester hours, Including 4S in agriculture, 24 in related 
subjects, and 18 in education. The course in home economics also covers 4 years 
or 120 semester hours. Four-year teacher-training courses in vocational agri- 
culture and home economics and suggested courses in vocational home economics 
are outlined. Lists of minimum equipment, with prices, for vocational agri- 
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culture* fftrm mechanics* and home economics; lists of reference hooks for the 
first year’s work in agriculture and home economics ; and the text of the State 
vocational laws are included. 

Annual report on vocational education and manual training for the 
year ending June 30, 1918, W. A. O’Leary (A. J, Dept, Pnb. Instr., Ann, 
Rpt. Vocat, Ed, and Manual Training, J9J8, pp. 81, pis. 2), — This report con- 
tains a brief review of the purpose of the Federal act for vocational education 
and an account of the way In which the Federal funds for 1917-18 were ex- 
pended in New Jersey ; also an outline of the plan for the expenditure of such 
funds for 1918 19 and a report on the work of the United States Boys* Working 
Reserve and the home gardens division of the Junior Industrial Army. 

The State supervisor of agriculture devoted one-half of his time to the super- 
vision of agriculture and the remaining half to the training of teachers of agri- 
culture. Four high schools organized agricultural departments, and 2 counties, 
Atlantic and Cai)e May, maintained vocational schools of agriculture. During 
the year 120 persons received Instruction in courses for training vocational 
teachers. Of these 32 were enrolled in the course for agricultural teachers, and 
87 in the extension course for tt'achers of home economies. 

The State colh'ire of agriculture has been designated for teacher training in 
agriculture and offers a l^year ctairse, an outline of which is given. The pro- 
fessional improvement of vocational teachers of agriculture in service is con- 
ducted by a series of monthly lectures and conferences at the Slate agricultural 
college under the direction of the State supervisor of agricultural scliools. The 
plan for tlie professional impruviMiient of agricultural teachers also nMjulres 
each teacher to spend one month every year in certain additional work to be 
approved by the commissioner of education. A 4-yenr teachei'-training course 
in home economics has been organized in the Women's C’ollege at Rutgers College. 

Statistical tables are included. 

State-aided evening vocational schools (Univ, ^tate N, Y. Bui, 688 {1919), 
pp. 37). — This bulletin dehnes the kinds of evening vocational s<'h<K>ls of agri- 
culture, home economics, and the trades and Industries entitled to special Slate 
aid under the education law relative to vocational instruction in the State of 
New York, effective August 1, 1919, and Includes the text of this law, con- 
siderable material which is the outgrowth of State coufereuces of vocational 
directors and teaclu'rs and of conferences of the National Society for Voca- 
tional Education, and tlie rc.sults of irive.stiguUoiis and studies made by the 
F'ederal Board for Vocational Education. 

For the pj'o.sent it is jirovided that no Federal funds are to be distributed for 
evening classes entitled to aid under the State act. The State s('hools of agri- 
culture at St. Lawrence University, at Alfred University, and at Morrisvllle 
may ofifer courses for the training of teacliers in agriculture, mechanic arts, 
and domestic science or lioniemaklng apiiroved by Uie commi.ssloner of educa- 
tion for Stale aid. Graduates from such approved courses may receive licenses 
to teach agriculture, mechanic arts, and homemaking In the public schools of 
the State. 

Flans of the Oklahoma State Board of Vocational Education (Okla. State 
Bd. Vocat. Ed. Bui, S {1919-20), pp. S5). — This bulletin presents the plans for 
vocational education In Oklahoma for 1919-20. 

It is proposed to devote 40 per cent of the total teacher-training funds for 
training teachers of agriculture and home economics, respectively. Resident 
teacher-training work In agriculture Is provided for at the Oklahoma Agri- 
cultural and Mechanical College. The course extends over 4 years and con- 
sists of 120 college semester hours. At least 40 hours of technical agriculture 
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will be required of a graduate of a standard college nott specializing In agri- 
culture. Arrangements have been made for teachers In training to be given 
practice teaching and observation and methods work in tlie secondary school 
of agriculture of the college and in the high school departments offering vo- 
cational agriculture. Ilesldent teacher-training work in home economics will 
be glv(*n by the Oklahoma Agricultural and Mechanical (College, the Uni- 
versity of Oklahoma, and the Oklahoma College for Women. Itinerant teacher 
training and improvement of teachers in service Is a function of the State 
supervisors of agricultural and home economics education, and in cooperation 
with the teacher-training Institutions definite improvement work will be re- 
quired by the supervisor for each county in the field. 

Suggested 4-year courses in vocational agriculture and home economics are 
outlined. 

Revised plans for organization and administration under the Smith- 
lliighes law [in Oregon 1 (Orcg. Bd, Vovat, Ed, BuL 2 (7.9/.9), pp. SI), — This 
is a .statement of the plans for vocational oducatioii In Oregon for 1910-20. 

Of the total funds available for teacher training, it is proposed to use 30 
per c('nt for training in agrl(*ultural subjects and 45 per cent in home economics 
subjects. The teacher-training course in agriculture at the Oregon Agricul- 
tural O/ollege extends through four years, and includes 50 per cent of technical 
agricultural subjects, 10 per cent e<lucational subjects, 20 per cent related 
and allied subjects, and (lu‘ remainder of sncli re<iuir('d and eledivc sub- 
jects ns will make a well-rounded curriculum. Observation and practice 
teaching has bt^en provided for in the agricultural department of the Oorvallis 
high school, an instructor in agricultural education from th<‘ colh'go serving 
as critic teindier. The teacher-training course in home economics is four years 
In length and consists of home economic.s subjects 35 ])er c(‘nt, ndated subjects 
21 iH'r cent, pi*ol<‘ssional courses In education 11 pei cent, and general sub- 
jects 33 per C(‘nt. 

Old lines of a one-jear course in vocational agriculture and a two-year course 
in vocational home ectuiomics, and a tentati\e budget are iJicludiHl. 

Anniuil report of the agricultural division to the State siiperintendeut 
of public instruction for school year 1917—18, L. II. I>i sms {Rpi. Supt, 
Pub. Instr. Penn., 1918, pp. JO-Sd ). — Tlds reju)rt states that during the year 
ended July 1, 1918, there were In operation in Tennsylvanla 23 rural com- 
munity vocational schools, each operaVng coini)lete agricultural, uueK'maklng, 
and academic departineiiLs ; also 19 vocational dei)artuieids of agriculture and 
10 vocational departments of homemaking in other high schools. All but 4 
of the vocational departments met the requirements for Federal aid in agri- 
cultural and home economics education. The total number of aeiTS under 
cultivation by the vocational pipdls of agriculture \^as 550, and 0.341 animals 
W(‘re cared for. The total approximati‘ value of products was $S5,095. 

Eight of the rural community vocational schools condmled night schools for 
farmers with 47 meetings and a total enrollnant of 389, ICight schools in 
homemaking were also held by several of the supervisors of horaeraaking. 

Plans for the cooperation of tlie State Hoard of Education ivitli the 
Federal Board for Vocational Education for vocational education in 
South Dakota, 1919—20 and 1920—21 {Pierre, 8. Dak.: Htatc Bd. Vocat. 
Ed, 11919], pp, S8 ), — In this outline of plans for the administration and HUi)er- 
visioii of vocational education In South Dakota for the years 1919-21. the 
South Dakota State College of Agriculture and Mechanic Arts is recognized 
for teacher-training in vocational agriculture and home economics, and also 
the University of South Dakota for teacher-training in home economics. 
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The length of thor teacher-training course In agrlcnlture will b© 4 years, or 
216 unit hours. Not more than 40 per cent of -the course may be given to 
technical and not more than 10 per cent to pedagogical subjects. The teacher- 
training course in home economics will extend over 4 years and consist of not 
less than 120 semester hours. It will include technical subjects embracing 
supervised home management 25 per cent or more, related sciences and arts 
20 per cent or more, and pedagogical sul)Jects 12§ per cent or more. 

Provisions for oi>servatioii and practice leaching in agriculture will he made 
in lIiG high school ciasses of the State college, and practice teaching in home 
economics will be done In the IJrookings high school and the agricultural high 
scliool. A practice cottage has been provided for supervised hou.sehold man- 
agement In which each student will he required to live for a period of 9 weeks. 
Itinerant teacher-training help will be given by the supervisor of home 
economics to teachers In service. Type courses in voeational agriculture and 
home economics and 4-year loaciier-training courses in agriculture and borne 
economics are outlined. 

Agriculture for eighth year, M. C. Tex {Taylorrille, III.: Author, 

6. rrr., pp. 15i\ fig. /). — The author has aimcnl to adapt this volume to the 
use of any class in the eighth year, following the ])r(*sent Illinois State course 
of .stiuiy. The material is arranged by months and deals with beneiicial and 
Injurious Insects and methods of combating them; the propagatimr of plants; 
animal husbandry; milk and Its products; the home ami sidiool ; the water 
supply in school and homes; air, weather, and lights and ligliling; poultry, 
birds; and the iinprovoment of home grounds. 

The teaching of corn and corn culture in elementary agriculture, F. T. 
UnLRioiT {Bui. >S7a/c i\o7ni. School, Flaitevillc, 17 \19f9], No. 1, pp. S6, 

fig'^. 20). — This l)Ullefin includes suggestions on methods of presiudJition of an 
elementary study of corn and corn culture. 

A year’s work in vocational agriculture: Plant production, P. E. Ooify- 
BEAU {Dept. hJd. ha. JluL 10 {19 W), pp. 7.9). — ^l’'his bulletin contains outlines of 
154 lessons in plant culture, soils and fertilizers, and field crops; study outlines 
for corn, c»otton, peanut, and potato projects; and laboratory exercises In gen- 
eral agriculture. The lessons aim merely to suggest the order of lessons and 
the subject matter to be presented which may be obtaint‘d from the numerous 
references given. 

liaboratory exercises in plant production, A. W. Rijvnton, ,T. D, Buack- 
WKLL, C. L. Davis, and C. A. Wood {Dept. Ed. Tex. Bui. 107 {1919), pp. S//) — 
This bulletin contains outlines of 76 exercises in plant production, and is in- 
tended to be used ns a supplerneut to Bulletin 93, A Yeai‘’s Work In Plant Pro- 
duction (E. S. R., 40, p. 492). 

laboratory exercises in animal production, A. W. Blanton, J. D. Black- 
WEix, and C. L. Davis (Dept Ed. Tex. Bui. 106 {1919), pp. 26, fig. /).— This 
bulletin, which contains 110 exercises in animal production, is Intended as a 
supplement to Bulletin 94, A Year’s Work on Animal Production (E. S. H., 40, 
p. 402). 

Use and preparation of food, compiled and edited by W. Windsok (Fed, 
Bd. VocMt. Ed. Bui. S5 (1919) ^ pp. 270). — ^This bulletin has been prepared by 
the Federal Board for Vocational Education in cooperation with the U. S. Food 
Administration. It contains a series of short unit courses in the use and 
preparation of foods, suggested as a basis for Instruction in day, part-time, and 
evening classes In home economics. The units, of from four to ten lessons each, 
are so grouped that they form a consecutive course when used together, yet each 
unit is complete in Itself and may be used independently, or may be combined 



mOl ^ AGEICULTITRAL EDU0ATI01?T, 299 

with one or more additional units to form a shorter course. Ench lesson sug- 
gests the points to be brought out and the method of developing laboratory 
work. References to literature are included in each unit. 

How teachers may use Farmers* Bulletin 1044, The City Home Gardien, 
A. Dille (U, 8. Dept. Apr., Dept. Giro. SS (1910), pp. 8).— Suggestions are 
olTcred on how teachers may use Farmers* Bulletin 1044 (E. S. It., 40, p. 883). 

Gardening instructions for club members (U. 8. Dept. Apr., Dept. Circ, 
27 (1010), pp. 16, figs. 11). — Rules for Ix^giimlng garden work, lii.stni(‘tions for 
selecting the tenth-acre garden plat and preparation of the soil, setting the 
plants, cultivating the garden, and suggestions for making a hotbed are given 
in this circular. 

Boys’ agricultural club work in the Southern States, I. W. Htll and C. L. 
(jHAMBEiis (V. 8. Dept. A(jr., Dept. Circ. S8 (1019), pp. 22, figs. 10). — This out- 
lines the objects of and gives directions for organi/ang and conducting boys’ 
agricultural clubs in the Southern States. A suggested four-year course in club 
work is outlined. 

Status and resultvS of county agent work, Northern and Western States, 
J918, showing war service of the county agent, W. A. Lloyd (V. 8. Dept. 
Agr., Dvpi. Ctre, 87 (1910), pp. 16, figs. 7). — In summarizing this report it is 
shown that, in atldition to special war activities, a total of 77,8GS demonstrations 
coxering a variety of subjects were attended by 007,753 persons. The profit due 
to demonstrations on the demonstration areas alone is estimated at $22 200,307. 
Tf, Ihorefore, “all the mise('llaneous work of the agent, his luiiiietous w’ur ac- 
tivities. and the indire(‘t influtmee of his wmrk wliich can not he measured or 
exprc'ssed in terms of money value” he disregarded, “ the protits to the farmer 
directly accruing from demonstrations personally conducted by the tigents 
amounted to more timn five times the total cost of the work to the Govenunent, 
States, and counties.” 
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Florida University and Station.— \V. W. Flournoy, of UoFnnIak Springs, 
has been appointed to the hoard of control vice J. T. Diamond. S. E. Collison, 
chemist to the station since 1911, resigned IMarch 1. 

Kansas College and Station. — A total of 484 students enrolled for the 
8-weeks’ short courses given in January and February. The enrollment in the 
fnriTK'rs’ short course was 123; in tlie trader short course, 225; and in auto- 
mechanics and other nuThanlcal subjects, 130. 

C. C, Cunningham has resigned to engage In fanning after more than 12 
years’ service, chieily in the cooperative experiments eondncUd hy the agrcmomy 
department on farms throughout tlie State. TIersehel Scott, instructor in soils, 
has resigned to lake up commercial work in (hilifornia. (r E. Lowrey has lanm 
appointed superintendent of the Trlhune substation vice Tvar Mattson, re- 
signed. 

Minnesota Station.— An allotment of $100, ()(K) has be(*n made from the uni- 
versity building funds for the remodeling of the agricultural clnanistry, horti- 
culture, and agricultural ])otnny buildings at Dlll^ersity Fuuu during the sum- 
mer of 1920, to provide additional class-room and laboratory spare for the col- 
lege and station. The coiistrudion of a recitation building at MfU'iis, at an 
estimated cost of $75, (KM), and of an additional cottage at Crookston to cost 
$10,000, has also be(‘n authorized. 

A short course for boy-scout musters will be held at the Itasca Park forestry 
substation for two vvt'Oks during Augusi. 

May Socrest resigned IMartJi 1 as State leader of home economics extension 
work, and has been succmh'd by Julia (). N(*wton, formerly assistant State 
leader. Adele Koch has been ap[)Ointed to the hitter })(»sjtion. 

Sam II. Thompson, in charge of far^^n management demonstrations at the 
Iowa College, has been appointed assivstant jirolessor of farm management be- 
ginning IMarch 15. IlolIjrtKdv Working, a graduate student in agncultural eco- 
nomics at the Univ(*rsity of Wisconsin, has lK*en appoiiiti'd assistant jirofeissor 
of agricultural economics beginning 8epleml)er 15. 

Aew Jersey ('iollege and Stations. — The Atlantic Division of the American 
National K(‘d (h*oss hs cooperating with the coIJege in a short course for the 
training of leaders in K(‘d Cross home service work from February 25 to April 
20. Several of the station buildings will be utilized, and practical laboratory 
work will be given in the form of lield trips and inspeetiou of instiluUons in 
the »State. F. G. Helyar, of the department of animal husbandry, is to give a 
course in rural economics and Mrs. Frank App, of the extension division, a 
course in homemaking, all other teachers being supplied by the Red Cross. 

V. G. Aubry, extension specialist in poultry husbandry, rc'signed February 
1 to engage in commercial work and has been succeeded by Irving 1^. (>wen, 
John P. Helyar, State seed analyst and associate professor of botany, resigned 
March 1 to take up farming in Monmouth County. 
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Conferenco of workers in a given field has long been recognized as 
profitable in advancing their work, and its advantage is especially no- 
ticeable in a field like agriculture. Such gatherings gi\e opportunity 
for the exchange of ideas, for comparing notes on methods and results, 
and for developing the field of action. In agricultural extension, 
where the character of the enterprise is new and under development, 
the conference of workers has been common from the first and has 
materially assisted in formulating policy and methods. The field 
of research offers no Icvss opportunity for advantag(‘OUs consultation 
of specialists on means and ends, s})ecific lines of inquiry, and the 
relating of such efforts in the most advantageous maimer. 

The annual meetings of the Association of Soutliorn Agricultural 
Workers have for a number of years served as such a clearing house 
for problems and for organization in that section. These gatherings 
bring together a quite wdde reprewsentation of the workei^ in various 
branches and departments of the field of agriculture. The associa- 
tion works through sections and special committees, \^hile its general 
sessions deal with the more broad subjects common to the interest 
of all. 

In this way a considerable range of subjects and of interests are 
covered, and there is opportunity {or consideration by the specialists 
of broad questions relating to agriculture in the South, where various 
economic an<l other conditions such as the boll weevil, eradication of 
the cattle tick, labor situation, and land values are resulting in quite 
rapid changes. ^Fhere is perhaps no section of the country which is 
more alive to these changes and to the questions of future develop- 
ment than the region represented by this association. Some of these 
matters are vital to the welfare of its basic industry. 

The meeting of the association this year was held in Atlanta, Feb- 
ruary 24 to 26. The three da3^s were filled with sessions of the gen- 
eral body, the sections of agronomy, animal husbandry, horticulture, 
phytopathology and extension, and with meetings of special com- 
mittees to whom duties had been assigned. Among the topics upper- 
most were organization and cooperation in the study of tyj)ical ones 
tions applying to the region — the marketing of products, the storage 
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of such isfeaple crops as sweet potatoes, the development of pastures 
and grass crops, the control of soft pork, and the importance of 
developing an agricultural program for the Southern States. 

The presidential address, by Dr. Tait Butler, referred among other 
things to the alarming condition of the personnel of the agricultural 
colleges, with many of the key men and their assistants leaving for 
commercial or other positions, and few young men in training to fill 
their places. This situation was ascribed to the low salaries in the 
collegers and stations, the meager increases which have come with 
the greatly changed scale of living costs, and the enlarged demand 
for experts in the industries. The specialists and teachers in these 
institutions were recognized as being absolutely fundamental to 
agricultural advancement under the ^^rogram entered ui)()n, and tlic 
present situation was seen to endanger the whole sclr'ine. Economy 
which cripples the college and station staffs and discourages men 
from preparing for this field was felt to be very shortsiglitcd. The 
effects of a depletion or lowered grade of the forces would be in evi- 
dence for many j^ears, especially in the case of tlie station work 
which constitutes the advance guard. 

A committee appointed to consider this sul)joct, which vas prop- 
erly composed of jDcrsons not connected witli these institutions, took 
very strong ground in urging that the matter should receive the 
attention it deseiwes at all the institutions, that a pr(»j)agunda be 
carried on to acquaint the public and its repre■^cnlati^es with the 
seriousness of the situation, ami that everything possible bo done 
to secure reasonable increases in salaries which would ictain men of 
demonstrated ability, llie committee was continiiod w^ith power to 
act as the representative of the as^-ociation in woiking toward this 
end by all proper means, and was insti iu ted to report at the next 
meeting. 

One of the notable topics of tfie coiucntion, because of tis far- 
reaching impoitan<‘c and the breadth of the discussion, was lhat of 
an agricultural program for the southern States. In introducing the 
subject President Morgan, of Tennessee, made a forceful for a 
studied program for agriculture in the Southeast. Such a program 
is made more necessary by the changed agricultural status of that 
section in the past few years. Plans to more adequately meet this 
changed situation need to be worked out, with greater attention to 
cropping systems related to animal production, soil building, and 
types of agj iculture which will more adequately employ the natural 
advantages of the section, especially the growing season. It was 
urged that the wdiole question of the effect of climate, health, educa- 
tional facilities, and social and economic conditions on the develop- 
ment and prosperity of localities be taken up for systematic study ; and 
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it mm suggested that a committee might aid in formulating plans 
for such a many sided investigation and open the way for carrying 
it forward* 

Discussing this subject, Director Kilgore emphasized the soil survey 
as essential to the formulation of a permanent program, and strongly 
urged the maintenance of the proper balance of fertility in the soil. 
A point has been reached where tliis is feasible, but the trusteeship 
of the land is not yet adequately felt. Rcfei ring to the question of 
timber supply, concern was expressed over the rate at w hich the forCvSt 
lands are l>eing depleted, and a strong plea was made for an en- 
lightemnl and aggrassive forest policy. It was felt that such agriciil- 
tural or ganizations should get behind a program of reforestation and 
control of forest devastation. A large part of the timber in the South 
is on farms, and it should be regarded as a farm crop even though it 
requires many years to produce it. Hence forestry should now' con- 
stitute one of the main features of an agricultural program of the 
South- 

Pr'of. J. F. Duggar likewise emphasized the great importance of 
an aggressive State forest policy to pi'oinotc conservation and re- 
forestation. In relation to the cropping systems he insisted that 
pei*mancnt agriculture should look to the growth of legumes, of w hich 
a long list are adapted, and to the maintenance of a x>i‘^>P^'r balance 
between diffei'ent kinds of crops, with phosphorus and to some extent 
lime supplied wdiere indicated. The control of water on hillsides was 
pronounced a very lai-ge problem, and it w^as predicted that in the near 
future the untcrraced field would predominate with provision for 
effective water control. 

Prof. Duggar stressed the rural life factors in connection with 
agricultural development — the making of country life more attractive 
and satisfying from the standpoint of communication, education, 
social and religious opportunities, and recreation. Most of tliese things 
center in more adequate returns for products representing such large 
factors of labor and risk, and this gives prominence to coo])erative 
marketing as the most promising means of attaining that end. It 
was thought the people could be more successfully brought together 
and organized around the dollar than around any other center, and 
hence that organizations for marketing might he readily expanded 
to include various social and other ends. To give better opportunity 
for the rural people to express themselves, it w^as thought that a 
smaller political unit than the county would often be of aih antago 
and enable taking up many local questions of importance. 

The relation of the railroads and of the chambers of commerce 
to the development of agriculture, marketing, transportation of prod- 
ucts, etc., was discussed by others. 

The grass situation of the coastal plain section was review cd by 
Prof. J. R. Fain on the basis of quite extensive experiments, and 
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was further discu^ed by others. This ia one of the vital quest^enfil 
over a wide area, and affords much opportunity for experimental 
work. It appears that the need of such study is felt in a general 
way, but has not been given public expression, so that only meagre 
funds have been provided for it. It is fundamental to the develop- 
ment of the live stock industry, which in turn is closely connected 
with the restoration of fertility and the maintenance of permanent 
agriculture. 

As in the past, the organization of investigation so as to promote 
cooperation, coordination and correlation, and direct attention to 
problems of outstanding importance, occupied a prominent place 
in the program. The subject was much in evidence in meetings of 
the sections and in plans presented before the whole body, and 
shows how largely the association is eomiiiittod to tlie idea. It has 
promoted the spirit and gone a long wuiy toward affording the 
necessary opportunity for such ( oncerted or related action. 

The agronomy committee on coordinating investigation in the 
South prasented a constructive report which offered a series of quite 
definite recommendations bearing especially on lines of work and 
methods. Although changes in old projects may not always be 
feasible, it was urged that the coordination of new projects is highly 
desirable. A report from a similar committee on coordinating inves- 
tigation in animal husbandry detailed cooperative expeiiments in- 
augurated at several stations on velvet bean meal for dairy cows, 
and studies in some half dozen States on soft pork; while a specnal 
committee on the soft pork problem presented a report with 
numerous suggestions for attack, and for standardizing methods and 
the measurement of results, to enable more ready < omparison. 

It appears that experiments in this latter field have consisted 
mainly of comparisons of difierent^combinations of feeds in overcom- 
ing the effects of peanut feeding, giveti in a final or hardening 
period. Little has been done toward minimizing or counteracting 
the undesirable effect of peanuts during the period of growth and 
fattening, and only to a quite limited extent has the subject been 
approached from a physiological standpoint. The exact nature of 
the trouble and the nutritive defects or the physiological action to 
which the resulting product is due has received but little attention. 
The case is similar in this respect to that of cottonseed meal poison- 
ing, so long the subject of experiments of the cut-and-try type. The 
results, therefore, are largely empirical and do not advance the sub- 
ject as rapidly as its importance demands. It is a difficult question 
and undoubtedly calls for all the skill and guidance which physiology 
and the science of nutrition may be able to suggest, along with the 
results of well-controlled practical feeding trials. Eventually sug- 
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gestions should be made which will enable mass experiments to con- 
tribute more largely to the final solution of the problem. 

In a paper on The Organization of Investigation in Agriculture, 
the writer dealt with the systematizing of work within the individual 
stations as well as combinations between them to promote their 
studies. This is one of the livest subjects connected with research 
at the present time, and is likely to be far reaching in its etfect on 
the organization of station work and the relations of the working 
force. 

The organization of investigation logically begins with the indi- 
vidual station. The war led to a review of station projects and tlie 
stressing of certain ones of special importance. In a number of cases 
this has had a permanent effect and resulted in quite a thorough 
revision of the entire station program. Systematic attempts have 
been started at se\’cral stations to develop a program of w ork which 
would be not only more live, but more definitely adapted to the 
special problems and needs of their localities. 

At one station, for example, a committee on projects w as appointed 
to review’ the whole list, ascertain the status of eacli undertaking, 
the time it had been going, its relative importance, the progress it 
was making, its prospects, and the further work necessary for its 
completion. Working under the supervision of the director, this 
committee made a catalogue showing for each project, its relation to 
other work of the station, its adequacy, the future plans of the leader, 
and the publications issued upon it. In each case the leader met 
with the committee and discussed his projects, explaining their im- 
portance and in the end rec'ornmending what ones should be cojitinued 
and what ones might be brought to a close, as soon as feasible. 

The advantage of such a review is apparent. Each project stood 
on its own merits. It was given searching examination by a commit- 
tee of the leaders’ coworkers. Some lines which had been drifting but 
had been consuming funds were detected and their future decided. 
In this way a conservative and safe means was provided of sifting 
out the less active or important lines as soon as practicable, and a 
basis furnished for a live active project list. It furnished the best 
possible means for establishing cooperation and coordination wdthin 
and without the station. 

At another station a research committee was organized to revise 
the project list in much the manner referred to above, but in addi- 
tion to construct a program of station work designed to cover mat- 
ters of prime importance and less dependent on chance or special 
preference. To this end the heads of departments, extension special- 
ists and county agents in the State are engaged in canvassing the 
needs for investigation, and when brought together these will be 
166120‘*~-20 2 
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weighed and incofi^oratcd in a comprehensive constrnctive program of 
1‘nvestigation. It will shcrw the ground to be covered and will thus 
serve to give direction to the station’s efforts even though it is not 
practicable to cover the entire field at present. Other stations have 
taken similar steps, and there is much evidence that a general re- 
vision would be profitable and would help the stations at this time in 
adjusting themselves to the deficient revenues. 

Most stations have too many projects. These are to some extent 
ac(‘umulations, and they represent a desire of individual workeis to 
have a considerable list of undertakings. To this extent they em- 
body a false idea, an ambition not in accDrd with the present views 
of investigation. It is desirable to encourage narrowing the scope 
in many cases, and organizing the work so that it will be more defi- 
nitely centered in specific questions of limited range. The very fact 
that stations have ns many as thirty, forty, and even a hundred proj- 
ects show's how^ wddely their efforts are being scattered, how far they 
fail of concentration. 

The specialist wdth only tw’o or three projects may accomplish 
far more for his ow'n reputation and for the permanent ])en(dit of 
practical ngidcuhaire than one w^ho is attempting to (*arrv a dozen or 
tw^enty, as some unfortunately arc. It may be an aid to a man with 
a long list of projects to have this list review'ed by others in n sym- 
pathetic but critical manner, and account of stock taken. It helps 
him to discard or conclude those he may have been doubtful about 
and to direct his efforts along more constructive channels. 

Such a scrutiny provides not only against a scattering of effort but 
against superficial, intermittent work. It may even affect the compo- 
sition of the station staff. Station staffs have been made up in the 
past largy'^ly on the basis of departments instead of problems. The 
reason for this is clear; stations have often had to make the best of 
the material at hand. But with a larger number of persons now 
assigned primarily to research, the special needs of the station and 
the lines it plans to study may well figure in, the search for a worker 
and the assignment of his duties. In other words, men may be sought 
to do definite things. Too often in the past a botanist or a chemkst or 
an animal husbandman has been brought into the staff because there 
was a vacancy and then asked to outline some projects, and possibly 
told that as he was to be paid partly from the Adams fund he must 
get one or two lines that would fit that fund. More rarely, perhaps, is 
he advised of the station’s program and invited to take hold of some 
phases of problems related to it, to occupy at least a part of his time. 

It is becoming clearer every year that station work should in large 
measure be organized around problems. This naturally brings into 
prominence the relations of the various departments to these prob- 
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Icms. Broad questions will often involve cooperation or a division 
of the inquiry between depaitments. This may mean either a close 
working together, or an approach from different standpoints, or the 
taking up of separate but essential aspects of the question. It may 
even involve one department working for anotlier or under its direc- 
tion for the time being. 

Such organization will take account of the personnel. Some men 
are more resourceful in planning and cxmdiuting investigation tlian 
others. There are some who are natural leaders, and others lio do 
their best work in association. It is the business of tlie director to 
determine this, and to use his force and facilities to the best i)ossil)le 
advantage. It is one of his functions to study the >^o] Ivei*s and their 
work, to determine whether the latter is progressing us it should, 
to ascertain its needs if tliere are weak points, and to provide help 
from anotlier department where it is required. lie should form a 
judgment of the memliers of his staff and until he has tliorc is little 
warrant for authorizing large undertakings. We ought to avoid ex- 
perimenting with men as far as possible. 

A man's inlierent right to work independently depends first on his 
ability and his particular problems, and second on the re(|uircinents 
of the station program. Such right may never mean freedom from 
supervision or <iirection. This does not imjdy an}^ narrow view, the 
sacrificing of ambition, or the subordination of individuality, but it 
imjdies loyalty to a cause and to an organization. It merely recog- 
nizes what has long been cliair and freely admilbal, that many of the 
intrieate prolilems in agriculture are larger ilian any individual, and 
that their solution as completely and as rapidly as is humanly pos- 
silile is something which the public has a right to expect of these in- 
stitutions. The fact that the diicctor and his staff constitute the ex- 
]>erimcnt station, and that they tJiemselves in very large measure 
initiate its wairking program, makes the station a singularly demo- 
cratic institution in wdiich loss of individuality need rarely be 
feared. IMerit w ill tend to attain its proper level. 

A natural effect of organization of work may ultimately be felt in 
the type of prol)lems attacked. There will, of course, be many ]>roj- 
ects wdiich aim at the settlement of some single fact or ])rinci]de, or 
relate to some local question ; but more and more the type of problems 
to bo studied are those relating to broad, fundamental subjects of 
permanent character and having wdde application. They bear ulti- 
mately on the formulation of good agricultural practice or policy, 
such as President Morgan and others discussed at tliis meeting. 
While they will be resolved into parts for study, the central j>urposo 
will inevitably call for relating the work of different departments 
to one another and suggest cooperation both in attack and in inter- 
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pretation. General principles, broad underlying facts, and the 
understanding of their limitations and controlling factors, have a 
far more enduring value than results which relate only to minor 
questions or deal primarily with local aspects or conditions. 

When the work of a station has been well organized, when each 
house has been set in order, the is more clear for arranging 
for effective cooperation or coordination between stations. This 
should not be on too extensive a scale at the outset, and should be as 
free as possible from complications and cumbersome macliinery. A 
small number of undertakings are more likely to succeed than if the 
attempt is miule to bring a large part of the work of a section into 
cooperation. A few things well and satisfactorily done are more 
important than many less effective ventures. It is by success in co- 
operative effort that the plan will win friends and convici jon, and 
will grow by its own force if the means are provided. 

For most of the experiment stations the organization of tlunr 
work with reference to what others are doing is no longer a matter 
of preference alone, but in a great measure is impressed upon them 
by present conditions. Insufficient funds make such action neces- 
sary if the stations arc to cover the field and render the service ex- 
pected of them. Individual WTirkers and se])arate vstations have their 
limitations; hence the attempt to combine their labors and tbeir 
forces is a logical steq). It should be realized tliat joint cirort is a 
means of making the work of each station and of indi\'i(lnal woiker 
more effective. 

The American stations comprise a system having a common pur- 
pose as well as local re-sponsibilities, and confronted with many 
problems common to regions extending far beyond State boundaries. 
The stations do not exist merel}^ to themselves or for tlnur States. 
Tlioy have a unity of purpose, and a range of interest vhicli are 
not confined to tlie local aspects of problems. They are inter- 
dependent. Tliey can economize their time and fumis and make 
their efforts moi*c jiroductive of sound conclusions by so relating 
their woi’k as to cover certain problems quite com])l(‘lcly, make the 
attack more concentrated, and the results more readily comparable 
or more intelligently harmonized. 

Cooperation may lead to a more intensive study of the nature 
of tlie prolilem — what it really involves, wliat features or branches 
of science are included in its manifestations, and hence the means of 
approaching it, instead of viewing it from a one-sided, individualistic 
standpoint or in the practical form in which it comes up to the 
station. One great need is a more careful definition of problems. 
In agriculture they are unusually complex and the factors they 
embrace arc often quite obscure. We are apt to see these problems 
in their composite character, as involved practical questions. 
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rather than in their fundamental aspects. Attempts to solve them 
in such form lead to results which do not go far beyond the 
empirical. 

Cooperation logically begins with the outlining of the problem and 
the making of the plan. It is here that a conference of minds con- 
tributing a breadth of kncnvledge and variety of views is of great 
advantag(^. Out of the exchange of ideas the real nature of the (pies- 
tion at issue should Ih^ clarified, and cai'efully digi^sted and ellective 
))lans for study evolved. Nothing can take the phute of conferences in 
organizing problems and getting work started undei’ them. (V)opera- 
tion must be a democratic effort; a centralized, made-to-order plan to 
b( follo\v(‘d rigidly by those who participate starts off wrong. The 
plans may be as simple aiul elastic as the subject will permit, leaving 
as much latitude as ])Ossihlc to individual initiative, preferena^ and 
ingenuity. But wliile the effort should be largely informal, it should 
not be without coherence and follow-up or it will disintegrate into 
unrelated, indepciRhuii acti\ity. 

The cooiieraiive idea is making rapid progi'ess and the agencies for 
promoting it arc steadily increasing in number and in activity. The 
most importanl thing at the present time is to recognize the advantage 
and develop the spirit of cooperation. The next is to provide the 
oj)])ortuniiv and imams for it. There needs to be a wider knowledge 
of what is being done and where, such as the Soutliern Agricultural 
Workers among others have attempted to jirovide, and there sliould 
be attempt to bring together those engaged in common undertakings. 
It is becoming more ap})arent tluit there is less and less to he feared 
from iinA\orthy competilion as a result of ex<*liange of ideas, and more 
and mure to be gained from combined and coordinated effort. 
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Yearbook of ehemistryi edited by H. Mkyfr {Jahrb, Chem,, 2Jf {19H), pp. 
Y/4-//78) — This is the 1914 edition of the yearl)ook of jHire and applied clieni- 
Istry ])reviously noted ( K. S. R., 82, p SOI) In general the subjects and 
editors of the different sent ions are the same ns in the 1918 (‘dition. 

Yearly report in regard to progress in animal clnuiiistry, editcul by R. 
Andkeascu and K. Seiiio {Jahreaber. Tur-Chem,, //// (i8/-}), pp, /28d)."“This is 
the yearbook for 1914 of abstracts of the literaturt* <»f the y(‘ar on idiysiologlcal. 
pathological, and iininiinochendstry and pharmacol(»gy in continuation of pre- 
vious work (E. S R . 84, p. 811 ) 

ITaiidhook of organic chemistry, edited by R. PavnicK and P. J \(x>bson 
(BeilfitcDiH T/andbuch dcr Orgarnsihcn Chvmiv JulivH ^pi\n(iv)\ 191H, 

If. cr/ , v<d 1, pp, AM'A — This is the lirst voIuiik' of the fourth (‘dition of 

tins well-known handbook of organic cluaulstry published hy tlu* Ihnitschen 
Clnuniscluni Ch^sellschaft. Tlds etiilion, as announced in the jireface, Is to 
consist of an entire re^ision of the wwk of previous (‘ditions, with tln^ (diniina- 
tion of literature ivfer<‘iiC(‘s that have hec<uiie valueless and tlu‘ iutroduciion of 
material appearing sln(‘e the last suiiphunent to tin' [iiwious edition up to jind 
including 1910. This first voluiiie deals with acyelic ('oni])ounds, and the re- 
nialiiing thn'e volunu's are to cover the subjects of iso<‘yclic compounds, hetc'ro- 
cyclic comiiounds, and inlscellaiUHais componiids not classified under tin' above 
headings. 

E\ peri men t.s on the action of iinsaturated fatty acids and lipoids on 
airiylolytic and hemolytic phenomena, P. Stocks {Jour. Path, and Bact , 2S 
{1919), No. 1, pp. 1-lJf ). — Observations on the retarding action of unsaturated 
fatty acids and llpold.s, the digestion of starch by diastase, and the influence of 
various suiistaiu'es on the hemolyzing ‘|X)wer of oleates and saponin are re- 
ported, from which the following conclusions are drawn : 

Sodium oU'ale and other oleates Inhibit the action of diastase on starch and 
also tile diastntlc acdivity of normal blood serum, the inhibiting action exhibit- 
ing th(' quantitative character of a loosi' chemical comhinaton betwwn oleate 
and diastase. Pure fats and other substances were not found to inhibit dias- 
tase, and inactive human serum showed no antidiastatic power. The inhibit- 
ing action of oleates on the diastase-starch reaction is thought to afford a sim- 
ple nu'thod of deti'cting and estimating oleates in a solution. 

Oleates in snblytic eoncentration have the property of combining wdth washed 
red blood (xirpuscles to such an extent that they can he completely removed 
from a solution hy separating the corpuscles with a centrifuge. The oleates 
can be completely removed from the oleate-eorpuscle complex by hemolyzlng 
the cells with distilled water, the oleates being then found in solution. The 
aflinity of red corpuscles for oleates is more powerful than the affinity between 
diastase and oleates, as is shown by the fact that oleates can be removed from 
810 
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the dlastase-oleate complex by the agency of corpuscles, leaving the diastase 

unchanged. 

Saponin in sublytic concentration also enters Into combination with washed 
red blood (*orpuscles. The hemolytic x)Ower of saponin Is inhibited by choles- 
terin, which combines chemically with it. The cholesterln-saponln reaction Is 
suggested as a method ol estimating cholesterln In blood serum or body fluids 
containing eholesterin associated with oUier lipoids. 

Okra seed oil, G. S. Jamieson and W. F. Baughman {Jour, Amcr, Chem, 
Soc,, {im)), No. /, pp. i67>~i70).—Seed of okra ( Abelmo.^chuH eficulontus) 
obtained from Avery Island. La., yielded on exprt*ssion IH.O por cent of oil 
of a i)leasing greeidsh'.vellow color and a sllglit l)ut fragrant odor Th<‘ press 
cake contaimal 5.-SS ()er cent of oil. The oil gave the following conslaiits: 
lodin number (Ilamis) J)r>2. saiionitication number 195.2, Pohmske number 
0.23, Reiolierl-Midssl number 0.26, acetyl value 21.4, acid value J 42, and refrac- 
tive index at 25” 1.4702. The oil contain(‘d 0.37 i)er cent of unsa]ionitiable mat- 
ter, and glycerlds of fatty u<'ids as follows: Palmitic acid 27 23 per cent, 
stearic ai*id 2.75, araebidic atatl 0 05, oleic acid 43.74, and linolie acid 2G.62 per 
cent. The oil reaet(‘d to the Halphen color test. 

The composition of Hubbard squash seed oil, \V. F. Baughman and G. S. 
Jamh:son {Joui. Auici. ('Iicoi. {JP20), No. J, pp 152-lft7). — Data are re- 

ported troin the Bureau of (’liennstry, P. S. Depurtnuad of Agriculture, on the 
coiiiposdion of the expiessed oil of liubbani squash sc^ed {Cviurhita uiuj'iina). 

The cTude oil is sai<l to have a yellow color in thin layers and a brtmnish 
red color in la\ers of moderate thickness, while the refined oil is yellow witli a 
red tinge. Both oils have a bland, fatty taste and a fatty odor. The physical 
eonstanis of the crude oil uri' as follows: Specilic gravity 25°/25‘‘ 0.9179, re- 
fractive index 25” 1.4711, lodin number (Hanus) 121, sapoinia'ation number 
191 5, Ueiclimi Miassl number 0.37, Polenske number 0 39, acetal value 27 S, and 
acid value 0 5. The oil contained 106 per cent of uiisaponifiable matter, 0,33 
per cent of soluble acids, and 94,66 per cent of insoluble acids. The coiiqiositiiui 
of the fatty acids of the retined oil calculated as glycerid.s was as follows: 
Palmitic acid 13 per cent, slearle acid 6, arachidic acid about 0.04, oleic acid 37, 
and linollc acid 44 per cent. 

The crystallography of niclezitose, K. T. Wherry {Jour. Amer. Chern. 

42 ilV20), No. J, pp. 12,')~128. fign. S ). — The author describes the optical prop- 
erties of crystals of mele/.itose, and indicates a method of examination of the 
crystals which ilevelop In honeys. * 

Th<* occurrence of luele/Jtose in honey, C S. lltToaoN and S. F. Sherwood 
{Jour. Amcr. Vhem. Noc., 42 {1920), No. 1, pp. 7/6-725). — Melezitose, previously 
found by the aulhor.s to b(‘ present in large amounts In a manna from the 
Louglas flr of British Columbia (K. 8 H., .39, p. 802), has been identified in a 
sample of crystallized honey from Port Rojah Pa., and in two samples of honey 
from Maryland. 

33ie origin of lhe.se throe lots of honey was traced by K. T. Wherry to a sweet 
fluid deposited on the young twigs of the Virginia pine {Pinus vU (nnia7ia) by 
a soft s(‘ale insect {Toumeyella pari^icornc (?)), or at other times by an 
aphid {Lachnus piueti), and collected and stored awmy by the bees. The fluid 
itself was found to contain melezitoscs thus indicating that tlie bees do not 
synthesize it. The article contains a rexmrt by J. Kolinsky on the identity of 
the scale insect found on scrub pines, on the w’ay .such insects produce honey- 
dew, and on the possibility of preventing melezitose. 

Analytical data submitted by the authors on honey containing melezitose 
indicate tliat when a honey Is found on analysis to show a large increase In 
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reducing sugars by acid inversion, but axsmaller Increase by invertase hydroly- 
sis, the presence of luelezitose should be sruspected. In such a case the mele*!- 
tose may be crystallized by fermenting away the other sugar with baker’s yeast. 
Honey which contains as much as 20 per cent of melezltose readily deposits 
crystals of this sugar. 

Methyl and ethyl ammoniuiti mercuric iodids: Their preparation, crys- 
tallography, and optical properties, G. S. Jamieson and K. T. Whkrby {Jour. 
Amer. Chetn. Soc., 1^2 {1920) y No. 1, pp. lS6-1^5y figs. 6). 

The fixation of nitrogen in the form of hydrocyanic acid by means of the 
electric arc, E. Bkineb and A. Hakiieuss (Helvetica Chim. Actdy 2 (1919)^ No. 6, 
pp. G6S~666). — Attention is called to a possible method for the fixation of nitro- 
gen In the fc»rm of hydrocyanic acid and ammonia by means of the action of an 
electric arc ui)on a mixture of methane and nitrogen. The greatest yield of 
HON was obtained when 1 volume of methane and 5 of nitrogen were employed 
at a gaseous pressure of 100 mm. mercury and a poteiitial dlifference of 50,o volts. 

Study of the catalytic oxidation of ammonia, P. Pascal and E. Decar- 
KiJ'RE {Uul. Hoc. Vhim. France, 4- y (1919), No. 9, pp. 489-50'!, /igfi. 11 ). — 
A study is i(‘iK)rted of the Influence upon the catalytic oxidation of am- 
monia of various factors such as the form of the catalyst, the temperature of 
the reaction, the duration of contact, and the composition of the gaseous mix- 
tures employc‘d. 

Balls of crumpled platinum foil proved superior to other forms of platinum 
as a catalyst, tlu‘ > ield not falling below 95 per cent within a teit^p^^niture i*ange 
of about 100®. The optimum temperature, about 650® 0., was about 100® be- 
low the general optimum of the other catalyzers. The best mixture of gases 
proved to be one containing 2.5 per ctuit of ox.\gen. In most cases the am- 
monia not transformed into oxids of nitrogen was lost as nitrogen. 

An electrolytic hydrogen generator for the laboratory » B. D. Williams 
{Jour. Hoc. Chcm Jnduii., 38 {1919), No, 17. pp. 355T, 35GT, fig. i).--Tbe gen- 
erator described is a small-scale cell suitable for use as a substitute for the or- 
dinary Kipp genei*ator. The cell consists <»f a filter flask of 25d cc. capacity, 
fitted with a cork carrying a straight tube :k) cm. long and as large as the 
diainett'r of tlie cork will allow. This tube contains the anode, which is a 
strip of lead 25 cm. long, the lower end as wide as possible, and the remainder 
about 1 cm wide. The upper end is soldered to a copper lead wliicli supports 
the electrode so that the l(»wer end is 1 cm. above the bottom of the tube. The 
cathode consists of a strip of lead foil thin enough to i>ass bctwc<m the coi*k 
and the neck of the flask without causing any leakage, and extending nearly to 
the bottom of tla^ aruale tube. The electrolyte consists of 20 per (vnt sulphuric 
acid, which should nearly fill the flask when the exit Is ojien. 

It is staled that in use this cell will produce 7 cc. of hydrogen per amii^re 
per minute. As an ideal plant for a small laboratory the author recommends 
10 cells run normally at 1 amp^re, a variable resistance to handle up to 3 
amperes, an ammeter, and purifying apparatus. 

A device for centrifugalization at low temperatures, W. H. Welker {Jour. 
Lab. and Clin. Med., 5 {1919), No. 2, pp. 125, 126, figs. S ). — The device consists 
of brass supports built to hold 100-cc. metal tubes and to fit snugly inside 
500-cc. centrifuge cups. Tlie supports should be approximately of the same 
weight, with their center of gravity located at approximately the same point. 
In practice the support and tube are plac*ed Inside the large cup, the space be- 
tween the tul)e and the large cup is filled with water, and the wateiTs frozen. The 
material to Iw* separated is then placed In the small tube and ceutrifugallzed in 
the usual manner. It is said to be possible to operate the machine at a speed of 
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from 1,500 to 2,000 revolutions for from three to five minutes before all the 
iee has melted. 

A device for preventing: overtitration, O. IIackl {Ztschr. Analyt, Chem,, 
58 {1919), No. 5, pp. 194-198). — The author recommends as a simple device to 
obviate the necessity of back titration the use of a small long-stemmed funnel 
which is inverted in the beaker containing tiie solution to be titrated. When 
the end-point ha.s been passed the funiiol is lifted, releasing the small amount 
of solution enclosed. The definite end-point can tlion be quickly reached by the 
addition of a fi'w drops of the standard solution. 

The copper flume test for halog<‘iis in air, A. 13. I.amh, P. W. (Jakllton, 
W. S Hughes, and L. W. Nichols (Jour. Amer. Chcin. Soc., 42 (1920), No. 1, pp. 
78-84f S ). — “ P>y the slnqile exiK‘dient of making it cumulative the copper 

flame test for halogcais in air ha.s been rendered much more sensitive, so that 
as little as one part of halogen In fifty or a hundred million i>arts of air is 
readily detected. Moreover, the simplicity ami rapidity of the test have not 
been sacriticeii in the process. 

“The results are sufficiently definite and reiiroducible to pia-mit a fairly close 
estimate of the conciaitration of the halogen from the length of tlie accumula- 
tion period reipiired to giM* a positive test.’* 

Conti II no IIS process for nitrogen deteriiniiatioii according to Dumas, Ij, 
I>EXHEiJvH't\,(/f<s‘c//r. Andlyt. Vhem., 58 {fi)19), Ao. /, pp 13~19, fifjs. 5 ). — A modi- 
fied Dumas for nilrogcm detei minat ion is described, by means of 

\vbi(*h repeated determinations can be made will out the loss of time entailed 
in the coinplctc cooling of the apparatus It is said to be iK>ssible to make 
from 15 to 20 (hderiniiiat ions daily with the modified ai>paratiis. 

I’he determination of sulphate as .strontium siilpliate, I. M. Koltitoff 
and II. Yo!;ei EiszAiNG (Ztschr [natuf. Chcin., 58 {1919), No. 1, pp. 20~J3). — 
I’reviously noted from another source tK. S. U., 41, p. 205). 

A new method for t<'sting for phosphorus Stn. Bill. 302 {1919), 

p y/0).- -The ni(‘tlio(k de\ iscd by K. Trnog, consists hi icily in igniting the soil 
with magnesium nitrato, dige-sliiig with nitric aeui. clarifying the resulting 
solution by ceutrif iiging, and precipitating the pliospliorus with ammonium 
mol>hdate in a si*ecial]y designed tube in v.hich, after centrifuging, the per- 
centage can he read ot! directly A conqilcte detei'iniiiation can be made in one 
Jiour. 

Th<‘ deterininatioii of 11-ion concentration in soil e.vtracts and soil sus- 
pensions, J. Huiug and \V Stiuim (Dcfit. Laudb Niir. cn IlaniJcl [NcthcrJandfi], 
Vernlap. hanJhuuwk OnJcr^ovk. JUikHlandhomcprocfsia, No. 23 {1919), pp. 85- 
127, figs. 10: obs. m ('hern. AJts., IS {1919), No. 22, p — The authors review 

existing meihods of determining soil acidity, and descrilie a modilied method of 
determiniiig IMon com'iaitration suitable for solutions of sandy soils containing 
humus. 

In the apparatus <'mployed, which is Illustratetl by a diagram, the electrode 
consists of a gold-ifiated platinizeil gauze which is kept saturated with hydrogen. 
Py means of a stirring lievice, the sod suspension is agitated during the deter- 
mination and thus brought into more intimate contact with the Iiydrogen elec- 
trode. 

The H ion concentration of soil suspensions, as ileterinined with this apparatus, 
was found to depend ifixin the temperature, the solubility of the soil, the time, 
the amount of stirring, and tlu^ presence of .salts. 

Methods for the determination of borax in fertilizer.s and fertilizer 
materials, W. H. Ross and R. Ik Deemer (A?r?rr Ferl , 5t {1919), No. 13, pp. 
66-69)^ — The methods described are proposed by the Bureau of Soils, U, S. De- 
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partment of Agriculture, as tentative pending the adoption of an official method. 
The details of tlie method as applied to the determination of borax In mixed 
fertiliisers when present in small amounts (0.6 per cent or less) are as follows: 

Weigh 6 gm. of the sample into a 250 cc. beaker, add 50 cc. of hot water, 
cover with a watcli-glass, digest for 20 to 30 minutes on the water bath, filter, 
and wash into anotlier beaker of the same size. Heat the solution to boiling, 
add 1.5 cc*. of 10 per cent buriuin chloric! solution and tlmn sufficient powdered 
barium hydroxid to give an alkaline reaction, boil for 15 or 20 ininute.s, filter, 
and wash. Evaporate the filtrate to drynes.s in a platinum or poreehuu dish, 
and ignite tlie residue, preferably in a muffle furnace, at a temperature just 
bolow^ redness to destroy organic matter. Transfer the ignited residue to a 3(K) 
cc. flask, wash out the portion adhering to the sides of the dish with a little 
dilute hydrochloric acid, and add the washings to the flask. Sntflcdent acid 
should be iise<l to give the content.s of the flask an acid reaction. Attaiffi the 
flask to a reflux air coinhuiser, boil for 15 minutes to expel carbon dioxid, cool 
by placing the flask in cold water, and bring to neutrality by first adding 2 or 3 
drops of methyl red solution (prepared by dissolving 0.1 gm. of metliyl red in 
100 cc. of a hot 50 per cent solution of alcohol and water and filtering) and 
then sufficient N/10 sodium hydroxid solution, standardized against standard 
boric acid, to change the color of the solution from pink to yellowx Add a gram 
or two of neutral mannite and a few drops of a 1 per cent solution of piienolph- 
tJialein in alcohol, and titrate the solution with the standaiy^j^^,^, iii hydroxid 
solution until a pink color develops. Add a little more mam ^,c^^tnd if the color 
disappears continue adding tlie standard alkali until the color again appears, 
llepeut the jirocess until the addition of mannite has no further action on the 
end-point. The (plant ity of borax in the sample can be ealculat(‘(l from the 
volume of alkali rccpiirvd in the titration after the addition of the mannite. 

Aloditications of tins technUpie are described for the determination of borax 
in mineral salts and in straight organic materials when present in small and in 
larger amounts. 

Extraction and concentration of the water-soluble vitamin from brewers' 
yeast, T, Ik Oshokne and A. J. Wakeman {Jour, Biol, Cheni., JfO {11)19), Xo, 2, 
pp. fl(/s. It ), — An acpieous extract of brewers’ yeast rich in the water- 

soluble vitamin has been prepared by the following procedure: 

A (juantity of moist yeast, weighing 4 5 kg. (equal to 830 gm. dried at 107® 
C.), obtained by diluting bottom yeast with iee waiter, centrifuging, and washing 
the sediment with ice water, was stirred slowdy into 10 liters of boiling whaler 
containing 0.01 per cent acetic acid. After boiling about 5 minutes the 
extrac't was filteriHl through folded papers, the residue was wuished once by 
boiling wdth 5 liters of 0.01 per cent acetic acid, and the wmshings, together 
wflth the main extract, w^ere concentrated to 2 liters. This extract, which 
contaiiHHl 140 gm. of solids equal to 16.9 per cent of the dry yeast, and 
12.02 gin. of nitrogen, equal to 13.7 imu* cent of the original nitrogen or to 
8.6 per cent of the solids of the extract, w^as found by feeding experiments 
with young rats to contain nearly all of the water-soluble vitamin of the yeast 
from which it was derived. A preliminary examination of the mixture showed 
that proteins w^ere not present In amounts detectable by saturating with 
ammonium sulphate or by potas.slum ferrocyanid and acetic acid. The pres- 
ence of relatively large proportions of nucleic acid, amino acids, and peptids 
w^as indicated, but these have not been isolated. Inorganic constituents were 
abundant, but phosphates were probably absent 

A further concentration of the vitamin can be effected by a fractional pre- 
cipitation of the above extract with alcohol. The fraction containing by far 
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tlie largest part of the vitamin originally present In the yeast was obtained 
as follows: 

The extract prepared ns described above was poured into 3 liters of 93 pei 
cent alcohol and the floceulent precipitate filtered off. The filtrate and washings 
were concentrated to 300 cc. and poured Into 1,IXK) cc. of 93 per cent alcohol. 
The procipUate formed was washed once with 79 per cent alcohol, dissolved 
twice in about 10 ec. of water, reprecipitated by pouring into enough alcohol 
to make tin* alcoholic concentration 90 per cent by weight, digested under 
absolute alcohol, and drit*d over sulphuric acid. The residue thus obtainetl 
e(iualed 0.2 per cent of the dried yejist, and contained 7.3 iku* cent of nitrogen 
and 10.()5 per cent of ash. No greater amounts of the residue were iH^juired 
tlian of the original dried yeast to iiroduce satisfactory growth in young rats, 
tiius indicating that practically all of the original vitamin was pn^seiit in this 
fraction 

l*reliininury oliscrvntions indicate that “a variety of substances are present 
in this fraction, but give no clue to the nature of the water-soluble vituiiiin.” 

The amboceptor fixation reaction, II. E. Ukesek {Mcded. Uijkftseruniin- 
IN hi . 2 {li)PJ). Ac. J, pp. 3-3H, ftos, 2).—l^y means of the amboceptor fixation 
reaction tile author has been able to di.stinguish beef and pork from horse, 
dog, ami (‘at nu'at (‘vem when cooked or in sau.sage. 

On the iilentilieation of citric aciti in the tomato, R. K. Kufmehs and J. A. 
Hall (Jotu JitoL (livm.y {t320)y Ao. I, pp. 15-11 ) — Tlie presence of citric 
acid in tomato Juice has h(H*ii shown by meaii.s of its liiplu^nacyl ester, accord- 
ing to th(‘ iiKdiiod of U(‘id.^ 

IVlilk calculations: A reply, L. J. Il.viiius ( \na\ifst , //) iJVJi)), No. 522, pp. 
3/i-J/7).— A r(‘pl\ to the criticism of Uichiimnd (E S. R, 41. p. 80.’>). 

Formula for calculation of added water in milk, E. J. IIalhis {Analyst, 
fff} (1319). No 5J2, pp 311, 31R). — Tlie autlior supplements his earlier forimilas 
for (‘alculating added wuiter in milk (K. S. R., 41, p. 803), by one which may be 
used f(U’ sainphss whidi jinor to watering contained an exciss or deficiency of 

fat The formula is as follow s lOO— F- N, w here \V~=add(si 

water, F=^fat, N^solids not-fat, and f and a“the standards for fat and .soiids- 
not-fat, resplH•(i^ ely. 

The Crismer niinihcr of butter, E. Vandam {Ann, Fnlaif,, 12 (1919), No, 131- 
132, pp. 230-2(19, 3 ). — A critieal study is reported of the accuracy and Uinl- 

tatioiis of tin* (Jrisuier riuiiihcr for thetecting adulteration in butter. 

The author states that the determination should be made with an alcohol tlie 
water conttait of which has hetai determined from the critical temperature of 
solution in it of a standard petroleum or vainiine. A table is given of cor- 
riHiious to he made for the amount of water pre.sent in the alcohol. It has 
been found that the nece.ssnry correction for tlu^ acidity of the butter can be 
made by adding to the Orismer number the acidity calculated as the number of 
cubic eeiitiineter.s of N/lO NaOll reciiiired for the neutralization of 4 cc. of the 
butter. With these corrections the method is considered to be of great value 
in detecting adulteration in butter. 

Suufi' and snulT substitutes, R, Huluert (North Dakota Sta. Spec, BuL, 5 
(1919), No. 14 , pp, 338-342) — In connection with the enforcement of the auti- 
snuff law In North Dakota, analyses were made of several brands of snuff 
and of fine cut chewing tobacco believed to be sold as substitutes for snuff. 
From the analytical data reported, the author is of the opinion that proof of 
the fact that a given brand of tobacco is snuff or a snuff substitute can not be 

* Jour. Amer. Cliem Soc., 89 (1917), No. 1, pp. 124-130 
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furnished by chemical analyses until snuff has been arbitrarily defined by law 
on the basis of certain outstanding features, which should Include fixed per- 
centage limits for certain constituents such as moisture and nsh and possibly 
also for ammonia, nitrogen, free nicotln, and nitrates. 

About a new stomach examiner, based on the hydraulic principle, K. 
Tooami {Jvur. Lab, and Clin. Med., 5 (1919), No. S, pp. 178-184, 2). — An 

aspirating apparatus, i)y means of which negative pressure is produced aulo- 
inatically by vvaler luessurc, is describeci in detail with accompanying dia- 
grams. The apparatus can he used witli suitable modifications in technique 
for the aspiration of the gastric contents, the aspiration of gas or gases in 
the sttnnach, the volumetric measurement of the gas in the stomach, and the 
estimation of the capacity of the stomach. A simple transportable form of 
the apparatus based upon the same hydraulic principle is also described. 

The determination of saccharin in urine, G. S. Jamikson (Jon?'. JlioL 
Chem., 47 (1920), No. 1. pp. S-H) —The naahod, contributed from the Hnrean of 
Chemistry, U. S. Department of Agriculliire, Is based upon the quantitative 
extraction of the stn cliarin witli ether fnun the acidified urine jueviously 
treated with normal lead acetate and filtered. The residue from the ether 
extraction is fused with sodium carbonate and the sulphur determim^l as 
barium sulphate. The amount of saccharin is then calculated after making a 
correction for the blank by multiplying the weight of the barium sulphate by 
0.7844. 

Cider- and vinegar-making qualities of Minnesota apples, W. G. Bkipjui.ky 
(Minnesota Nta. Uul. J85 (LCD), pp. 34, figs. 6). — This bulletin contains the de- 
tailed r(‘port of au investigation of the value of Minnesota apple varieties for 
cider and \liicgar, a i)reliimnary report of wiiicli has been previously noted 
from another source flk S. U., 39, p. 31G). 

It is estimated that iimler existing conditions cider can be made with a 
hand press at a cost voicing fr<nn IG 5 to 24 cts. per gallon on the basis of a 
prwluctlon of 200 gal. The slight loss from e\aiH»ratiou and the extra handling 
involved in the maniiracture of vinegar would lucrt‘a.se the cost of the latter 
by 1 or 2 <*ls per gallon. 

Illustrations are given (O’ liie barrel and press (doth type of ju-esses, the latter 
of which was found to produce the greater yield. The data reported Include 
tables of the yield flavor, and quality of ciders from different varieties of 
Mlnne.sota apples, analyses of tbe.se eiders, and their vinegar-making records. 

Primost (whey sugar) as a substitute product (Tri«con«i)i Sta. Bui. S02 
(1919), pp 4^, 4 '^'^- — A mixture of primost, the grauiilar residues obtained by 
boiling whey, with glucose has been found by J. L. Sammis to be pmctical 
as a substitute for sugar in candy manufacture in cases where glucose alone 
can not be used on account of its sticky physical condition. 

METEOEOLOGY. 

Comparison of methods for computing daily mean temperatures: Effect 
of discrepancies upon investigations of climatologists and biologists, F. Z. 
llAKTZELL (New York State Sta. Tech. Bui. 68 (1919), pp. S5, pis. 2, figs. 19 ). — 
A comparative study of temperature data obtained during 1916 at the Vineyard 
Laboratory at Fredonla, N. Y., from readings of standard maximum and mini- 
mum thermometers and from a continuous thermograph record showed certain 
dl.screpancics in averages, wldcli are discussed in detail In this bulletin from 
the standpoint especially of biological investigations. 

“No record based on maximum and minimum temperatures was found as 
accurate as the thermograph average, and the nearer to midnight these read- 
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Ings were taken the closer did the daily averages approximate the truth. The 
annual mean temperature, calculated from records taken at 8 p. m. or later, 
gave differences so slight as to be negligible, and, for this reason, the records of 
the cooperative observers of the U. S. Weather Bureau are reliable for bio- 
logical workers, so far as the annual mean temperature is concerned. 

“ Monthly mean temperatures, computed from the highest and lowest tem- 
peratures for each 24 hours when the hour of observation occurs not earlier 
than 8 p. m., while safe for climatological puri>oses may introduce errors of 
importance to ecological workers, and so recourse should be had to temperature 
curves In order to determine the discrepancies. . . . Averaiios to be com- 
pared sboiild be calculated from readings taken at tlio s.iiiie lioiir, otherwise 
erroneous conclusions may be drawn. . . . The taking of readings before 
8 o’clock in the afternoon Is not to he recommended for any purpose, owing 
to the extreme differences that will be introduced In the average's. 

“Daily mean temperatures determined by approximate nu'thods are prac- 
tically worthless for exact ('omparisons of temperature data from day to day 
as is demanded by z(»ological and botanical investigations under natural condi- 
tions. Also these means are the cause of errors of considerable magnitude in 
the summation of temperatures or Indexes, especially the former, during the 
spring months. To secure accurate averages of all kinds, the ecological worker 
sliould rely upon thermograph records which have been checked, and, if neces- 
sary, corrected from readings of maximum and mirdmum thermometers of 
precision.” 

The characteristics of the free atmesphere, W. II. Dines {Mrt. Off, [Ot, 
Brit.], Ocophyfi. Mem., No. 13 (1919), pp. 45-76; ahs. in V. 8’. Mo. II eaiher Rev., 
47 (1919), No. 9, pp. 644-647 )^ — Thus is a summary of data and conclusions pub- 
lislKHl in previous papers. Tlie subject is discussed under tiio headings of (1) 
melJiods and places of observation, (2) amount and reliability of material, 
(B) mean temperatures and gradients, (4) the seasonal variation, (5) the 
daily temperature range, (6) the humidity, (7) Uu' troi>ospherG and strat(‘- 
sphere, (8i pressure and d(‘naity, (0) the motion of (he free atmosphere, (tO) 
statistical data, (11) the connection between pre'<sure and tomp('rature, and 
(12) the vertical temperature gradient and the value of Hr. An JipiuMidix deals 
with “ the staudard deviations of the density of the air from t to 13 km., and 
the fn^quency (d’ occurrenec' of deviations of given magnitude.” 

Rainfall interception, U. IC. Hortoi| (H. Mo. Wcatfwr Rev., 47 (1979), No. 
9, pp. 603-623, ph\ 2, ftps. 11 ). — This is an analysis of the available data on the 
subject, including observations at the aullior’s liydrologlc laboratory, near 
Albany, N. Y., of wddeh the following is a syiioi>sis: 

“Rainfall interception represents a loss of precipitation which would other- 
wise be available to the soil. The loss takes place through evaporative proc- 
esses, hut may, for convenience, be subdivided into (1) interception storage, and 
(2) e\aporation during rain. 

“The amount of Interception loss is primarily a function of the storage ca- 
pacity of the plant surface, the duration of precipitation, aad the evaporation 
rate during precipitation. Since there Is generally a fairly close correlation 
between showier duration and amount of precipitation, estimates of interception 
loss can, for practical purposes, be expressed in terms of precipitation airiount 
per shower. The interception storage loss for trees varies from 0.02 to 0.07 
In. per shower, and approaches these values for well-developed crops. The in- 
terception storage loss for trees In wwds is greater, but the evaf)oratiou loss 
during rain Is less than for trees In the o|Km. The percentage of total pre- 
cipitation loss is greater in light than in heavy showers, ranging iTom nearly 



818 


EXPEBIMENT STATIOIST RECORD, 


[Vol. 42 


100 per cent where the total rainfall does not exceed the interception storage 
capacity to about 25 per cent as an average constiint rate for most trees in 
heavy rains of long duration. Light showers are much more frequent than 
heavy ones, and the interception loss for a given precipitatirm In a month or 
season varies largely, nccorcllng to the rainfall distribution. Expressing the 
interception loss in terms of depth on the horizontal proje(*tod area shadowed 
by the vegetation, the loss per shower of a given nnumnt is very nearly the 
same for various broad-leaved trees during the summ(*r season. 

**The amount of water reaching the ground by running down the trunks of 
trees may amount to a relatively large volume when measured in gallons for a 
smooth bark tree in a long, heavy rain. It is, however, a relatively small f>er- 
cenlage, commonly 1 to 5 per cent, of the total precipitation. The percentage 
Increa'«es from zero in light showers to a maxinuuu constant percentage In 
heavy showers of long duration. Different intereeptometers under tlie same 
tree will give fairly consistent results. If so placed that they do not receive 
dire(‘t rainfall, and if they stand under a complete leaf cover of average density. 
So far as the experimental data g(». there Is little evidence of watershed ofTcct 
or dripping of water from the periphery of the crown to a gi eater ('xtent than 
through the crown itself. The interception loss from needU‘-lea^ ed trt'cs, such 
as pines and hemlocks, is greater both as regards Interception storage' and 
evaporation during rain than from broad-leaved trees. 

**The average duration of showers of a given Inte^nsity is gre'ate*st in v\ inter 
and the colder summer months, anel least in midsummer or t liundt'rstorm 
month.s, whereas the evaporation rate is greatest in nueDuminer and least In 
the colder months. As a resell t of the op])osite eflVcts of these two factors 
affecting interception loss, the average loss per show(*r of a given inlensity 
.seems to bp nearly constant tliroughont tlie diffiTout months of tlie snnnner 
period, May to October, inclusive, T>ata are insufliciont for a final determina- 
tion of the relath^e losses from trees in winter and in summer. AiJpariuitly the 
winter and summer losses for a given monthly i>recipitation for neiMlh^ Iraved 
trees are about etpial, wlH*reas for deeiduous. i)roa<l-U‘ave<l (r<Ms llio v\jnt(‘r 
interception loss appears to be about 51) per <‘ent as great when tlie trei's are 
defoliated as during tlie growiiig season. Interception loss from full grown 
field crops approaches in value that from trees, but owing to the sliort time 
during which crops stand on the ground In n fully develoyied sttige of growtli, 
the total annular interception loss fronv* cropped areas is very much smaller 
than from wooded areas. The average interception loss from 11 trees, ex- 
cluding peripheral Intorcepti/melers and excluding hickory, for which the results 
are defective, during the summer of 1918 was 40 per cent of tlie precipitation.’* 

The construction of the special forms of luterceptometiM-s used by the author 
under trees and attached to their trunks is described. 

The seasonal distribution of precipitation and its frequency and iiiten* 
sity in the ITiiited States, J. B. dviNcncK {IL S. Mo. Weather /frr., ^7 (//t/p), 
No. .9, pp. 62Jf-631, pis. J6, figs. 17 ). — ^This article gives and explains “12 monthly 
charts and 1 for each of the four seasons, together with auxiliary maps for 
the seasons showing the percentage of the annual precipitation that ocaurs in 
each. The monthly and seasonal charts are based on all available records of 
sufficient length for such use, about 8,000 in number reduced to a uniform 
20-year period. Thero an', in addition, a number of graphs showing for selected 
stations representing v^arioiis rainfall types the total precipitation in each sea- 
son for each of the 20 years on which the maps are based. These show the 
relative variations in amount that may he expected from .year to year in differ- 
ent sections of the country, and also give an indication of the dependability of 
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the averages. In localities where the dispersions about the moan value are 
small, the latter Is more indicative of the amount likely to be received in a 
particular year than those where wide variations are shown by ilie jrraphs. 
Departures from year to year from the average precipitation vary in magnitude 
inversely with the length of the season considered. The rt^Iutive variations 
from the mean for the nnuxial, the summer -half year, each of the four seasons, 
and for each of the 12 months, are graphically shown in such manner as to 
admit of direct comparison.” 

Auxiliarj^ charts for use in comparing the frequency with which signilicant 
amomits of precipitatiem occur, the intensity of falls, and the subnormal fre- 
queney and duration are also given, as follows: ” Tlie average nuinb(U’ of days 
annualiy with precipitation from 0 01 in. to 0 25 in. In 24 hours; tlie jnerage 
number of days annually with 0.20 to 1 in.; the average annual number with 
more than 2 in.; the average annual number with more than 1 in iu an hour, 
and tile maximum pre<ii)itatiou in 24 hours for the entire 20-M‘ar iteriod. Also, 
the pere('ntago of years (‘ast of the lioeky Mountains with 50 eonsecutue days 
or more without 0 25 in. of rainfall in 24 liours from March to SepttMnber, in- 
elusi\e, and the greatest number of consecutive days witliout 0.25 in, ni 2t hours 
for tlie same nuaitlis These auxiliary cbaits are laiscal on tlie re('ords of all 
n*gular reporting stations for the 20-yi'ar ptaiod from 1IS95 to 1014.” 

It is shoNMi in gem ral that “ considering the areas covered and their climatic 
importance, tlien* an* three major types of seasonal disln)>ution of pn‘cipita- 
tlon in tlie XTnited States. These an* the Paeitic typo, with a niarlied winter 
eon(*ent ration ; the Plains type, with relati\ely heavy rainfall in the late spring 
and early summer; and the Eastern type*, with comparativciy uiiihu-ui disiriim- 
tion throughout the year. The Arizonri ami Florida t} pos are pionounccs! iu 
eharaeter, hut the areas coven'd are eoiiii)aratively small and eons(‘(juentIy 
their eUinntie significance is less imiiortaiit. liie Sub Pacifie t.v]ie is not only 
less marked in distinguishing features than most of the malor tM»es inonlioneci, 
hut precipitation is seanty throughout the \eur in much of the area co\(*r{‘d by 
it, wiiicli, in considerable soetious, preeUides extensive crop growth witluuit the 
omiiloyment of spe< ial metluHis of eouservation of soil moisture* or the artitieial 
application of water to growing \eg»‘tation.” 

Normal preeipitatJoii in I (ah, .J. (1. At.ti u (F, .Uo M'rfr///fr Ah r., )7 
(A9/.9), No. 9, pp (hiH-6:U), pf /, //e;-^. 5). — A chart is give*!! whadi “has he*en 
prepared from all nuthoiitie data availahle at the close of the year 1918, the 
records having been adjust(*d as ne*arly as po.ssilile to the 2d-year period, 1893- 
1918, and the Interstatiou interpolations having hcH*n made with eveu*y prac- 
ticable consideration for te^pographic influences. The records used have he*en 
made principally In the .s(‘ttl<*d communities wiie*re cooperative ol)sorve*rs w^ere 
available, at an average altitude of about 5,250 ft. above sea level. . . . 
About 180 localities are represented in all. . . . 

“The general average annual precipitation is ahemt one-third as much as in 
Illinois, the dearth being due to distance from the Pacific Oevan, which is the 
principal moisture source, and to the interception of the moisture-hearing winds 
by the coast ranges and Sierra -Cascades The Wasatch Mountniii range forms 
the principal topographic control of precipitation within the State, as It in- 
tercepts most of the storm tracks at about right angles; its w’esteiiy slopes, 
therefore, as well as the northerly slopes of the Fiiita Mountains, receive* the 
State’s heaviest precipitation. A comparatively heavy pr^xipitatiou is also 
wrested from passing storms by the La Sal and Elk Mountains and their sur- 
rounding plateau lands in southeastern Utah. Contrariwise*, the de'pre^ssions 
over western Utah which formed the bottom of the j^rehistonc Lake Bonneville 
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(the Great Salt Lake Desert) is the State’s most arid region. The slightly 
higher plains regions of western Utah generally, from which rise numerous 
ranges of hills and minor mountains, anti the hroacl basins of the Green 
and the Colorado Rivers in eastern Utah, are also relatively arid, as a rule.” 

The precipitation of the State, as shown by the records, is therefore “least 
in the depre.sslons and greatest on the higher windvvard slopes of the mountains 
generally, the amount being about 10 times greater on the higher mountains 
than on the depressions to windward. The increase with altitude is about 
4 in. per thousand feet on the windward or western slopes, and about 5.5 in. 
per thousand feet on the opposite side of the mountain raug<‘s which intercept 
storm tracks. A slight decrease Is shown near the crests, and the increase 
begins some distance to windward of the mountains. An important noncon- 
formity ai>r)ears on slopes which are interrupted by important initial barriers, 
beyond which there Is sometlme.s a decrease and always a change in the rate 
of increase. The windward .sides of intermediate valleys are drier usually than 
the leeward sides. 

“ Secular variations in amuial and monthly amounts arc slunvn to be without 
uniformity or reliability. Decade means f<»r every consecuthe 10 years In 
several groui)s of stations show variations amounting to from 15 to 19 per cent 
of the 2G-year means. The stability of 2(>-year and longer means is shown to 
be within 3 per cent the addition of any 10 years’ n^cord changing the mean no 
more than this amount. Certain supposedly wet or dry cycles are sla^wn to he 
of opposite value or absent from a number of months and stations, and the 
January to IMay r)recipitatloii is show'U to be comparatively stable and sub- 
ject to less liuctuation. Tyi)es of monthly distribution are presented.” 

Historical data on the variation of rainfall in (Uiih*, iTitcms 

Mo. Weather /fee., Jf7 (JO/O), No. 0, pp. 0.^7, ?).fSTr^TIds is a note (*n a book p\J(>- 
lished by B. V. Mackenna in 1877, which “contains numerous researches into 
the municipal archives at Santiago. These are sumnianz(‘d, and shown to 
suggest two periodicities lii rainfall: (1) A ^ariable ‘ liriickner period’; (2) a 
period of about 108 jear.s. In addition, the eighb'onth century was drier than 
the nineteenth ” 

The relation of wind direction to subsequent precii)itatioii in central 
Ohio, H. Tl. Martin {U. Mo. Weather Nct\, 47 (1919), ^o. JO, pp. 7S0-7SH, 
figa. 5).— Tables and graphs are given which show the relaUon of wind direc- 
tion to seasonal precipitation and to pr^‘cii)ilation within subsefiiicnt 12-, 24-, 
and 48-liour periods. 

These show a positive relation between ceitain surface wdnd directions and 
subsequent rainfall. They indicate that “in the winter, southeast winds are 
of greatest Importance as harbingers of rain [within the suhseiiuent 24 hours], 
w^hilo in the spring the south wind is of predominating value. The relation 
hetw^oen wind and precipitation during th^ summer and autumn is relatively 
small, and tlie west wind appears of increased value.” 

The prognostic value of tlie wind dirwtlon for the subsequent 48 hours 
differs decidedly from that for the 24-honr period. In each case the south- 
east wind appears to bo of greatest progno.stic value during tlie winter months, 
but for the 48-hour period (he east and south winds are also of Imjiortance. 

During the spring the south wind continues pr(*dominaut and increases in 
value appreciably, but the west wind shows the first positive relation to sub- 
sequent rainfall. During the summer months, It attains the position of being 
the rainy wind of the season, showing a high positive value. The winds east 
to south also increase in value and may be considered favorable Indications of 
coming showers. In the autumn, there is indicated but a slight relation of the 
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south wliMl to approaching rain, all other directions being of no Imtwrtaiice 
whatever. 

In all cases “ a rain wind will, If observed at sunset, be followed by precipi- 
tation with a far greater degree of certainty than the same wind direction 
observed In tbe morning.” 

Relation of snowfall to the yield of winter wheat, C. J. Koot (17. K. Mo. 
Weather Bei\, Jfi {1919), No. 10, p. 100, figs. 4).— Four diagrams, computed from 
data for >i(‘ld of wheat and temperature and snowfall in Illinois, and “ showing 
the yields of winter wheat and the snowfall, mean and lowest winter temi>era- 
tures In the preccdirig winters, with respect to the averages of these features 
for the period of record,” are presented. It is stated that ” considering only 
the eleiramls of total snowfall and mean temperature, it w'oiild appear that 
the \^’int(‘rs of light snowfall are followed by good wheat yields, and the win- 
ters of heavy snowfall are followed by light yields. However, this may be due 
In part to the fact that the temperature is less severe in the winters of light 
snowfall.” 

KU'ect of snow on winter wheat in Ohio, J. W. Sstirri {U. Mo. Weather 
Rev., 41 ii919). No 10, pp. 101, 102, fig. 1). — Data for snowfall and yield of 
winter wheat In three coinith‘s in Ohio are presented, which indicate that ” in 
northwestern Ohio a heavy snowfall in .lanuury is slitrlitly favorable, lias little 
or no influence on the linal yi(*ld if It comes in February, but a di'cidedly 
adverse inniience if iu Muich. . . . The general opinion is that winter grains 
should be covered by snow during cold weather and more osi)ecinIly when 
freezing and thawing conditions prevail. The results of stndi('s in Ohio . . . 
show litth' to substantiate this opinion, at least during jjart of the winter.” 

Monthly \Veather Review (V. S. Mo. }\eaih(r Rei .. Jfl {1919), Nos. 9, pp. 
603-690, plH. SI, figs. 37; 10, pp 691-^168, pis. 21. figs. .S3).-~ In addition to de- 
tailed summaries of ineti'orological, climatological, and seismological data and 
weath(>r comlitlons for Septenib<»r and October, 1019, and bibliograjihical in- 
foriiiation, repiints, reviews, abstracts, and minor notes, those numbers con- 
tain tbe following contributions: 

No. 9. — Itainfall Interception (illus.), by It. K. Horton (s('e ]). ;}17) ; The 
Seas<vnal 1 >istrihiit ion of rr<‘cipitatlon and Its Freqiictic,\ and Intensity in the 
United States (illus.), hy .F. Ih Klncer (see p JUS); Normal Urocipilatlon in 
Utah (ilhis.), by J. C. Alter (see p. .ilO) ; HiUorical Data on tbe Variation 
of Uainfall in Chile. b\ C. E. I*. lirooks (see p. 320) ; A Tornado Within a 
Hurricane Area (ilUis.), hy U. W. 0:*ay; Tornado Near Hobbs, N. Mex,, Sep- 
tember 10, 1010, by E. TI. U.vers; Heavy Uainfall in New' Mexico, September 
14-17, 1019 (llus.), by C E. Einney ; and Vertical Tenip(‘rature Distribiiliou 
in the Jx)west 5 Kilometers of Cyclones and Anticyclones, by W. U Gregg. 

No. 10. — The Evolution of the Snow th,\stal (illus.), by J. C. Sbedd ; An 
Improved Form of Snow Sampler (illus.), by B. C. Kadel ; Siunv and Raihvay 
Transportation (illus.), by A. 11. Palmer; Uelation of Snow'fnll to the Yield 
of Winter Wheat (illus.), by C. ,1. Hoot (see above) ; Effect of Snow' on Winter 
Wheat in Ohio (illus.), hy J. W. Smith (sec above) ; Taylor’s Theory of Atmos- 
pheric Turbulence, b.> K. U. Miller; Humidity and Vapor Pressure at Tampa, 
Fla., by J. Bennett; The Kelationship Betw'cen Cirrus IMovcments from 
Easterly Points and the Occurrence of Severe Droughts (illus.), by G Ueeder; 
Easterly Movement of Cirrus Clouds (Ilhis.), by L, J. Guthrii'; Tlie West 
India Hurricane of September, 1910, in tlie Light of Sounding Observations 
(Ulus.), by R. H. Weightman; Intense Rainstorm of Octoix'r 4, 1919, at 
Dubuque, Iowa, by J. H. Spencer; Intensity of Precipitation, hy W. ,T. 
Humphreys; Panama Thunderstorms (illus.), by 11. G, Conithwaite; 
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Kote on Pilot-Balloon Flights In a Thunderstorm Formation (tllus.), by L B. 
TannohiU; Waterspout Observed at San Juan, Porto Rico, September 10 , 1919 
(Ulus.), by W. C. Haines; Ball Lightning at Sallna, Kans. ; Lightning Holes; 
The Relation of Wind Direction to Subsequent Precipitation in Central Ohio 
(illus ), by H. H. Martin (see p» 820) ; Probability of Rain In Summer at 
Atlanta, Ga., by W. W. Reed; Some Winter Weather Signs in Utah (ilhts.), 
by J. C. Alter; Clouds ns Gale Prognostics on the North Atlantic Coast, by 
K, S. Clowes; TJie Flood Months in the United States, by A. J. Henry; and 
Floods on Lower Rio Grande, by A. J. Henry. 

Meteorological observations at the Massachusetts Agricultural Experi- 
jiiont Station, J. E. Ostiiandlk and G. A. Smith (Massarhusrfis tita. Met. Iiuls» 
S71-372 (1919), pp. If each), — Sumnianes are given of observations at Amherst, 
Mass., on pressure, temperature, Imnudity, precipitation, wind, sunshine, 
cloudiness, and (‘asual phenomena during November and December, 1930. The 
general character of the weatiier for November is briefly discussed, and the 
December bulletin gi\es a summary for the year. The priiK'ipal data in this 
summary are as follows: 

Mean pressure In.; mean (hourly) temperature 4^3"' F., maximum 

101'' .lune 8. minimum —O” I>ecember 18; total i)recipitation 41.42 in., snow- 
fall 24.5 in.; cloudiness 1.8,81 houi*s; bright sunshine 2,509 Iiours ; prevailing 
direction of \Mnd, west, total movement 52,885 mil(‘S. maximum daily 580 
miles March 20: last frost in spring May 1, tirst in fall Si'ptt'rnher 18; last 
Biiov/ Aj>ril 25, lirst November 5. 

(Climatic conditions on the Belle Fourche recianintion project in 
1918 j, B. At XE {V. S, Dept. Apr., Dept. Circ. 60 (WJ9). pp H, J/) ™ OhsiTva- 
tions (luring 101S at the Belle Fourche Kx]»eriment Farm m-u* Newell, S. Duk., 
on tenu)erature, precipitation, evaporation, wdnds, and killing frosts are sunn 
mariml and compared with similar data for the 11 years, 11)0S~ 11)18. 

A nmxununi temperature of 100® F. occurred in June, .luly, and August, 1918; 
a minimum of --.‘18" in .lanuary. The last siiring frost 0 (‘curr(‘d Ma.\ 21, the 
first fall frost Scptmnber 19, the trost free ptuTod laung 120 dajs us conqiared 
with an 11~yejir average of 131 days. The jirecifiitation in 1918 was 18 81 in. 
as compju’od wnth the ll-year average of 14.28 in. Tlie rainfall of M,ay and 
June w'as v(‘ry light, that of .Inly, August, and Heptember abnormally hea\y. 
Evap<(ralion (April t<» September) was 82.52 in. in 1918 as comiuired with the 
ll->ear average of 80,58 in. 

SOILS— FERTILIZERS. 

Soil survey of Burke County, Ga., E. T. Maxon, 0. E. DEArinoKFF, W. A. 
Rockie, and .1. M. S^^r)EK (V. Dept. Apr., Adv. Sheets Field Oper. Bur. Soils, 
1917, pp. SI, fip. 1, map 1 ). — This survey, made in cooperation with the Georgia 
State (Fdlege of Agricultnre, deals with the soils of an area of 519,080 acres, 
lying directly oast of the center of Georgia. The topography is prevailingly 
undulating to rolling. 

The soils of the country are all typical of the Atlantic coastal plain, being 
more or less sandy at the surface and underlain at variable (h‘pths by sandy 
clay and clay. With reference to origin and formation the soils are classed as 
upland and alluvial soils. Including swamp, 15 soil types of 11 series are 
mapped, of wfliich the Norfolk sandy loam is the most extensive type, covering 
82.4 per cent of the area, and is considered one of the most desirable for cot- 
ton. The Norfolk sand covers 22.7 per cent of the area, and the Huston sandy 
loam, in two pliuses, covers 11,9 per cent. 
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Soil surroy of Washington Connty, Md., E* T. A. Buhke and H. F. McCali. 
<17. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils^ 1911, pp. ^6, fig. 1, map 
1 ). — ^Thls survey, made In cooperation with the Maryland Geological Survey and 
the Maryland Experiment Station, deals with the soils of an area of 293,760 
acres in northwestern Maryland, lying wholly within the Appalachian and 
Ijimestone Valley provinces. The topography ranges from gently rolling In the 
great valley to rolling or hilly, or mountainous in the Appalachian section. 

With reference to origin, the soils of the county are chjsslfied as Great Valley 
soils, derived from blue and white limestone rock, soils derived from sandstone, 
shale, and quartzite, soils derived from igneous rocks, colluvial soils, and al- 
luvial soils, the first three types being residual in origin. Including rough 
stony land, 26 soil types of IG series are mapped, of which the Hagerstown silt 
loam and Hagerstown clay h)arn cover 33.1 and 10,9 per cont of the area, re- 
spectively. The soils of the Hag(‘iM<nvn .series are considered to he the most 
valuable types for general farming. 

Management of sandy soils {Wisconsin Sta. Bui. S02 {1919). pp, Ifl-^3 ). — 
Holation cxp(‘rimen1s on the irnpnwoment of sandy soils conducted at the Han- 
cock siihHtatioii. in which a 3-year rotation of rye seeded to Mammoth clover, 
hay the second year, followed by corn, was used in one case; and a 4-year 
rotation \ised in the second casis whi('h was the same as the tlrst except that 
soy beans were planted the fourth >ear, showed tliat there was nu operating 
loss of nearly in three jejirs. An inventory of the soils assets, however, 

was tak(‘n to indicate tiuit this less i.s fully covered by the liKTeased ^ahie of 
the fertility of the iat)d. The results also indicate that commercial fertilizers in 
connection with green manuring erop<i will produce a material increase in the 
yndd of nearly all crops. The addition of lime likewise proved very iiencfidal 
in building up these acid soils. 

IManagenient of tlie Superior red clay (Il'f.s'coa.^h? Stn, Buh S02 {1919), p. 

Experiments with tillage at the Ashland substation, which involved a com- 
parison of .si)rlng and fall plowing and of 0 in. fall plowing with various other 
til lace methods applied once in four years on corn land, showed tlmt the use 
of the Spaulding deep-tilling machine in comparison with G-in. fall plowing \va8 
followed by an ln(*reaso of 1 (» hu. with a 2S-hu.-to the-acre harhw crop in favor 
of the deep tillage; also n marked increase in c1ov(t and timothv hay was 
noted. Suhsoiling compared with fall plow^ing resulted in a 4-hn increase 
with a 30-hu, crop. In the eas^ of^ small grains fall ploAving was decide^Uy 
better than spring plowing, wddle the oppositt‘ was the case with clover and 
tiiiK'tliy. 

Effect of variation in moisture content on the water-extractable matter 
of soils, J. O. IMaktin and A. W. CnnisTiE {Jour, dg;*. Research fH. <5?.], tS 
{1919), No. S, pp. lS9-lJfS). — In this article, a contribution from the California 
Experiment Station, experiments to d<‘terinine to what extent variations in 
moisture content of soils modify the magnitudes of their water extracts 
are re]>orted. 

The soils studied were a silty clay loam and a sandy loam. The silty clay 
loam w^as studied at moisture contents of 10, 15, 20, and 25 per cent, and the 
sandy loam at moisture contents of 5, 10, 15, and 20 per cent. 

It was found that the moisture contents approaching the air-dry condition 
showed a decided tendency to depress the nitrates and potassium in both soils 
and the sulphates in the silty clay loam only. Tliese depressions w^ere rellected 
In the total dissolved material. The excess water In the sandy loam soil 
caused a disappearance of nitrates and also decidedly depressed the potassium, 
calcium, and magnesium, these losses also being rellected in the total solids 







extracted. It Is concluded that considerable variations in moisture c 
of soils, provided the saturation point Is not reached, do not appreciably » 
the results obtained by the water- extraction method. 

Nature of soil acidity (Wisconsin Sta. But S02 (J1919), p. ^0). — E. Truoj? 

C. S. Pettis have found that when an insoluble acid like stearic add and ao 
soils wore sul)jeeted to treatment with various salt solutions, the Insoluble 
acid acted in a similar manner to the acid soils. 

Soil acidity and the seeds of plants (lF/.vrowm Bfa. BuL (1919) y pp. 
S8-40 )- — Studies of soil acidity hy E. Truo^ have indicated tliat soil acids pre- 
vent plants from seeming!: adequate amounts of lime from the soil to meet their 
needs. Such plants as sugar beets, cabbage, rape, and barley are as seriously 
affected as the most sensitive legumes, indicating that the harmful action of 
soil acids is not directly due to an effect on the root bacteria. 

A comparison of methods for determining soil acidity and a study of 
the etlects of green manures on soil acidity, 11. IT. TTill {Virginia l^to. Tech, 
Bui. 19 (1919), pp. 3-25 ). — A comparative revioAv of different methods for de- 
termining soli acidity is given, ]>articular attention being paid to the Veltch 
and .Tones methods. It is stated that the Vedteh method, although quit<' ndiable, 
Is long and tedious. The Jones raotliod is rapid and on comparison with the 
Veltch method gi\es fairly concordant results, approaching very near the n(‘tual 
field conditions. 

Greenhouse and field experiment^ with five of the lending Virginia soil types, 
ranging from sandy looms to heavy clays, ore reported in wdiieli additions 
were made of collulos(\ rye straw, clover, soy bean.s, and blue grass. It w^as 
found that the liK‘on)(>ral ion of plant tissno produced a very slight increase in 
soil acidity. Tn pot experiments tiie green manures did not inhibit a vigorous 
nitrate development, and plant growdh \vas materially increaseil Tn the field 
experiments, using .soy !>eans, buckwheat, red clov(*r, and rye, with corn and 
wheat, no marked acidity w^as developed during a fi-yenr j)eriod. The turning 
under of the green manure crops was n(»t detrimental to a strong nitrate pro- 
duction, nitrogen fixation, and plant growth. 

With field experiments wdiere the green crops w^ere turned under at inter- 
vals of two weeks throughout their de\elopnient, no in,)urlous effects were ob- 
serveil as a result of this practice, and after the second crop had been turned 
under the lime rcTjuirement of tlie soil Avas diminlslied rather than increased. 
Rye sho>ved n decided initial acidity, but this condition quickly passed off. 
The Indications ^vere that this initial acidity wms not of serious harm to tiie plant 
on account of its transitory nature. The common belief that a green manur- 
ing practice is a harmful one w^as not substantiated by the results obtained. 
Prom the rcvsults obtained on soils receiving green manures, the general tend- 
ency was towmrd the creation of an alkaline condition In the soil rather than 
an acid one. 

Tt is concluded that “In a well-planned rotation, taking into consideration the 
loss of bases in the drainage water and the restoration of these bases by means 
of moderate application.s of lime at regular Intervals, little if any barm should 
result from the turning under of green crops as a means of replenishing the 
store of organic matter in the soil.” 

Influence of acidity on growth of legume bacteria (MHsconsin 8ta. Bui, 
S02 (1919), p. 43 ). — Studies hy E. B. Fred and A. Davenport have shown that 
the bacteria associated with alfalfa are very sensitive to acid, while the soy 
bean and lupine bacteria are much less afl’ectcd hy an acid r<»action. Tt i.s con- 
cJudc'd that when the soil Is favorable for the plant it will also be favorable for 
the bacteria ass(x?iated with the particular iflant 



imi 


SOII-S— FEETIL121EBB. 


826 


^The of the lUtrate-reductlon test in characterizing bacteria, H. J. 

Conn and R. S. Breed (New York Stutc ^ta. Tech, Bui, 73 {]9J9)f pp. 21; also 
in Jour, Bact,, k (1919), No, S, pp, 267-290). — Experiments with four types of 
soil and water bacteria led to the conclusion that the nitrate-reduction test, 
as made by testing for nitrate in standard nitrate broth after a detinite period 
of incubation, is not so simple as generally supposed and is open to several 
sources of error. “In case <»f each of the four specie's (or group?, of species) 
studied, a different explanation was lound necessary to act-ouid for cultures 
showing no nitrite. Only in one cns(% that of Bacillus c(kus, did in\estiga- 
tion show the possibility of two species being concerned, one diflering from 
the other in its ability to reduce nitrate. Inasmuch, thendore, as nitrate- 
reduction on any me<liuni or under any conditions whatsoe\er indicates an 
organism os a nitnite-rediu'er, the general conclusion of the pre sent work is 
that no organism can l)e safely called a nonnit rate-reduccr except as the result 
of exhaustive tests, too time-eousiuning to be made in routine bacteriological 
Investigations.’’ 

Will alfalfa feeding inoculate manure? (U luonsni F>fa. Bal. 302 (1919), 
pp. 43, 1/9). “It has bec ‘11 found hy K. H. Frisl that in tlie pass.ige of material 
eontaining large numbers of nodule-forming baiteria through the digestive 
tract thesi' bacteria are destro>(‘d. 

Ainnionihcutiun of manure in soil, .7, \Y. r.un. iii and 11 J. (’onn (New 
York ^^iaie Sia. TkH Bui 67 {1919), pp. J/3 ). — This ImUetin is divided into two 
laiils. 

Part I, by J. W, Bright, deals with the soil organisms which take part In 
the ammonifii'atiou of manure, show.s that Bsemlouwnus final ( sceus and P. 
caudaius are ('specially active in manured soil, and ivpoi-ts the rt'SuUs of an 
iiivc^sligation of their fumdum in soil. The pre\ious statement (E. S. H., 37, 
J) 510) that nonspori'-lormiiig bacteria are most active in manured soil was 
veiified. I'ure cultures ol 1\ fiuot€s<'< ns and l\ vaudntus multiplied mm h more 
raiiidly in sterilized maiiurc'd soil than imre tiiltures ol Bacillus circus Frank- 
laiid. When sterilized manured soil was inoeiiiatiHi with a mixture of these 
three oiganisms in £mre culturi', the two nonspore- formers inmuHliately gained 
the asct'iiduncy, B. (creus becoming so reduced in numbers as to be undetect- 
able by the ordinary methods of study. In fi(dd soil to wliiidi there had been 
no addition of organie matter for sev(*ral yc'ars, P, fluor cu'ciis and P. caudotus 
were rarely found, while B. anus was a common organism hen this same 
soil was mixed with manure and polled, P. ftuoi csccns and P. caudatus imme- 
diately miiUi£)Iied rapidi>, while but small niiniliers ol B. ccrcus spores and 
no active forms of B. emits could be found. All tlirt'c of Ihc'-e organisms are 
vigorous ammonifiers wiien U'SKhI in pure culture. The oicinity of the non- 
spore-foruicrs and the absence of activity of the si)ore-fc>rmers in iinsterilized 
manured soils leads to the conclusion that P. fluorescens and P, caudatus are 
important ammonifiers of manure iii soil, while Iheri^ is no evidence that 
B. cereus takes part in this process. a 

Part II, which is a taxonomic study by H. J. Conn M these two organisms, 
describes them in detail as an aid to their identilk'ayon by others. A biblio- 
graphy is appended. i 

The collection, haiiclling, and sale of city stable lu:jniire, W. H. Hamilton 
and J. B. H. Dickey (N. J. Dept. Apr. Bui. 21 (1919), pp. 36, flps. 20».~-The pur- 
pose of this bulletin is “ to bring to the attention of farmers th^ importance 
of using care and discrimination in buying manure and to exldain some of the 
practices in connection with gathering and marketing manure, especially those 
which have a bearing on Us fertilizing value.** 
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PrefiGrration of liquid mauorG, B. K. Kbigtsinsw (Tidmhr, Tlunteavlt M 
(1919) t No, S, pp, 485-490 ), — ^Laboratory experimeata, conducted at the AsKov 
Experiment Station, on the preservation of liquid manure by the addition of 
sulphuric acid and superphosphate are reported. 

The liquid manure contained 0.478 per cent of nitrogen, of which 0.418 per 
cent was in the form of ammonia. After the addition of the preserving sub- 
stances the liquid manure was vaporized in a water bath. It was fo^md that 
two-thirds of tlie acid was combined with the ammonia, and the remainder 
with other bases. The addition of very small quantities of the acid had no 
effect on ammonia losses. It was further found that In order to bind all of 
the ammonia contained in 6 cc. of liquid manure, 1.11 gm, or siq^erphosphate, 
containing 18 per cent phosphoric acid, was necessary. 

[Beport of soil fertility work in Ma8.sachu8ettsJ, K. P. Gaskill {Massaehti- 
settB Sta, Rpt, 1918, pp, lSa~19a), — Noting the progress of work previously 
mentioned (E. S. It., 41, p. 21), this report Indicates that the nitrogen exiieri- 
ment with corn for the year gives n^sults agreeing cIos(dy with those obtained 
In previous years. On the potash held the crop was soy beans, and n.s in 
previous years, it did not show any striking response to potash. On the phos- 
phate held the better yields were obtained with potatoes on tlie plats receiv- 
ing the quickly avaiUible phosphates. In the coniparative tests of potassium 
sulphate and potassium chlorid, results with various crops agreed closely with 
those of previous years. 

The experiments on the top-dressing of permanent meadow, begun in 1886 
and noted in previou.s reports, are summarized. The great(‘st inertia sc duo to 
use of fertilizers during 1918 was obtained with sing and i>otnsh, while in 
previous years, particularly during the period from lM)o to 1015, iruUisive, 
the greatest average jields per acre were obtained witli harn.\tird manure. 

In a comparison of yields of timothy and fes<*ue mixtures the tinjoth> mixture 
gave the better yield the tirst year alter seeding; since then thf‘ fescue mix- 
ture has given the larger crop. At the present time there is very littl(‘ timothy 
on either plat, it ha\ing been replaced very largely by blue grass. Tlic fescue 
mixture would seem to be the better of the two for use on tields of this char- 
acter, w^hich are to be kept in grass a number of years. 

An experience in croii j^roduction, W. H. Jordan and G. W. CiiimciiiLL 
(New York 8itate Sia. Bui. 405 (1919), pp. 20 ). — Seventeen years' rotatit>n ex- 
periments with corn, oats, wheat, and grass are reported (1) to determine the 
relative production of crops with farm manure, complete comineiclal fertilizer, 
and acid phosidiate, .supplemented by a small application of sotlium nitrate, (2) 
to compare farm manure with complete cunimendal lertllizer, (H) to d{‘ter- 
mlne the influence of clover as a factor In lertiiity, and (4) to determine the 
value of soli analysis as a means of measuring fertility. 

The largest yield of crops, measured in terms of dry mattfT, was with farm 
manure, although this did not greatly exceed the production with complete 
commercial fertilizer. I5oth the farm manure and the complete commercial 
fertilizer produced approximately 56 per cent more dry matter than the plats 
receiving no fertilizer. The plats receiving phosphoric acid with partial 
nitrogen al^d no potash produced about 33 per cent more than the untreated 
plats. The production of dry matter with the farm manure and complete 
commercial ^rtilizer w^as In the proportion of 118.3 for the former to 113.9 
for^the latteA If, however, allowance Is made for the difference in yield of 
ha;;^ due to that timothy sod was maintained for only one year, and 

comparison is made of the cereal crops produced, the relation of farm manure 
to commercial fertilizer was as 91:90 with clover in the rotation, and with 
timothy in the rotation, as 84 : 89, 
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A comparison of the clover plats with the timothy plats showed that In the 17 
years there were produced of all crops 20,800 lbs, more of dry matter on the 
clover plats than on the timothy plats. However, on the basis of the cereal 
crops the difference in favor of clover was 13,500 lbs. of dry matter. These 
results Indicate considerable advantage from llie use of clover. A study of 
the yield of dry inath^r on the plats receiving no fertilizer, one with clover in 
Uie rotation and the other with timothy, showed that production was maintained 
on these plats as effectively with timothy as vvitli clover in the rotation. The 
yields following the first rotation were maintained without any essential drop. 

A comparison of the analysis of the soils on the several plats before and 
after 17 years of cropjang showed no differences or changes which gave either 
any indication of the etfect of the unlike systems of treatment or of the un- 
like i)roducti\ ity of the jdats at tlie end of the 17 years. A comparison of 
the results of the experiment on the basis of the cost of the fertilizers and the 
value of the crojis sliowed that the cheapest increase of production was with 
acid phosphate conthlried \\ith a mini mum amount of nitrate (»f soda. 

Fertilizers on sand ( h Nhi. Bu/. S()2 (1919). p. — Experiments 

on sandy soils at SjMXincr with manure reinforced with varying amounts of 
acid and rock phosjdiate, and vvitli potash showed good re‘-mlts with corn, with 
resiilual (ilects in llie following year. Experiments with potatoes sho\v(‘d that 
plats receiving no manuie but only clover clippings for organic matter pro- 
din (‘d almost as well as lliose with manure. 

Fertility tests on (Jolby silt loam.s {^^ lS('OJls^n Buh SOJ. {1919), pp. /{If, 
lertilizer experiimaits at the Marshtuid substation with corn and oats, 
F. E. Musbach reports that on plats treated with acid phosphate the increased 
value of live .wairs’ produce over iinti edited plats wa^s jfll 14 per acre. Thos- 
phale apr>lic(l witli corn continued to show n'sidua) dfi'fts (or the entire 
b-.vear [leriod. Tost.s with ground limestone supplied witli oats im new seeding 
show^eil consistent increases throughout the n-year rotaiioin amounting to $17.02 
jier acn‘ with an outlay for limestone (»f $4 4u No aiipriHsalii- Je■'^u!ts W’ore 
obtained in priasli trials, eipeiiaily willi corn and oats. The > ic Id of corn wnas 
increased wiiii rock phosjihate. 

Fertilizer cxperiinesiis with cereals and root crops, K. Ivlusex {Ti(Ji<skr, 
Vlanteavl, 29 {J919), Ao. 2, pp. Exi>eriinents extemling fnmi 1001 to 

1015, inclusive, with hiiJie.v , oats, mangolds, and sugar beets on lo:im soil to 
determine the fertilizer reipiircim'nts of the soil are n'poi’ted in iliinll. 

The best results w(‘re obtained w%th complete feriilization. It was found, 
howanaa*, that nitrogmi wms the most utilized and potash was next, wliih^ only 

coinparittively a small part of the phosphate fertilizer applied was utilized 

by th<‘ different crops. Ciimatic conditions wliich generally iiuTease the size 
of crops also favored the utilization of fertilizers in soils growing oats and 
barley which had ii(»t been treated with stable manure. The greatest excess 
crop of harh'y grain w'as obtained In cold, dry summers, and of oats in cold, 

w^et sumimu's. In each instance the excess crop of tflraw was gnaitest in cold, 

wet summers. 

In using arlificial fertilizers on mangolds and^ugar beets in tields where 
stable manure w’as also used, the climatic concllMons favorable the size of 
the crop were usually unfavorable to the utilizjMnon of the artiluial fertilizer. 
Hot summers, which favor the growth of heat mun’ng roots, had an increasing 
effect on the decomposition of the manure, and tlieke w!y||^css need for the 
nourishment contained in artificial fertilizers. The use^^liificial fertilizers 
for mangolds and sugar beets gave on the whole a greaterflSoiuto sur}>lus crop 
In cold, wet than in warm, dry summers. The percentage of surplus crop was 
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foinxl to be greater in both groups of experiments In years with unfavorable 
than wltli favorable conditions for growth. 

In regard to the effects of the separate fertilizers, it was found that potas- 
sium fertilizers gave the best average results in warm, dry summers, and phos- 
phates In cold, wet summers. This difference In the case of phosphates was 
much more apparent in experiments with root crops in which stable manure 
had been used than in the experiments with cereals. This relation Indicates 
that the favorable effect of phosphates in cold, wet summers Is not due to the 
direct effects of phosplioric odd as plant food, but is probably because easily 
dissolved compounds of phosphoric add favor decomposition in the soil. 

The results of these experiments, considered with reference to tlie relation be- 
tween the })roductive capacity of the soil and the size of the excess crop using 
fertilizers, contirined the Mitscherlich law of minimum. 

Economic use of fertilizers in the soils of Uruguay, A. A. ABUEorn (Keu. 
Inftt. Nac. Ag7'on. Mofitcvideo, S. set., 191S, Nos. 1, pp. 7o~102; 2, pp. Sl~61 ). — 
This report Is In two parts. 

Part I deals with the composition of the s»)lls of Uruguay and reports 
analyses of 28l represen tati^e samples of the soils. These, taken as a whole, 
show that about 82 i>er cent of these soils are well supplied with nitrogen and 
81 per cent are well supplied with i>olasli, wiille only 12 {xt cent contain sufll- 
dent phosphoric acid and onlj 3 per cent contain sufficient lime. 

Part II glNOs the results of an economic study of the phovphatic fertilizer re- 
sources of the country, including superpho.sphate, Tlioinas slug, guano, and ma- 
terials of anlnuil origin. 

Organic fertilizers of animal origin and their use, L Maipkat^x (Vic Agr. 
et Rnrale, 9 (1919), No. 11, pp. 187-191 ) — Tills artich' discusses a number of 
the organic nitrogenous nud phosphatic fertilizers of animal origin, and gives 
Informal ion as to their propcT use on French soils. 

Quality and value of important types of peat material, A P. I>\cunow8KI 
(C7. S. Dept Agr, BuL 802 (1919), pp. fyO ). — This bulletin discusses the present 
status of i)eat utilization in this and foreign countries, gives dethiitions and 
points of ^i(‘w in clnssilying peat materials, and makes a tentative dassltiea- 
tion of imrH)rTunt types of peat materials based upnn their botanical composi- 
tion and phjysk'al and chemical characteristics. 

A list of 27 references to literature liearlng on the subject Is incUi<ied 

Nitrogen flvation furnaces, K. K. Scott (Trans. Amer, Elect rochem. Soc., S4 
(1918), pp. 221-254^ figs. 17 ). — The variov.s types of electric arc furnaces for 
fixing nitrogen are first reviewed and compared. The Kilburn S(*ott three- 
phase furnace is then described in detail, and a comparative discussion is 
entered into of various details sucli as the balance of the current phases, start- 
ing the furnace, size of furnace, radiation and cooling-water losses, elwtrodes, 
Stabilizing the arc, {lower factor, reactance, air sui)ply, air compressor, pre- 
heated air, effect of Increasing oxygen in the gas, effen^t of increasing pressure, 
absorption of the products, cooling the gases, raising steam in boilers, and the 
theory of the reaction and its reversibility. 

The influence of storage on the loss and transformation of nitrogen in 
lime nitrogen, D. Meyeb and II. Gorkow (Ulus. Landw. Ztg., S9 (1919), No. 
7-8, pp. 27, 28, fig. 1). — Ex{>eriraents on the loss and transformation of nitrogen 
of cyanamld during storage are reported, which led to the conclusion that 
dampness and temperature are the Important factors to he considered in the 
storage of cyanamld, and that during warm weather cyanamld must be pro- 
tected against dampness to prevent the formation of dlcyfindiarald. It is con- 
cluded, therefore, that cyanamld should be stored in dry, closed rooms with 
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dry floors, and that the possibility of absorption of moisture or carbon dioxld 
from the air must be preventtMi as far as possible. If stored in bulk It should 
be covered with sacks and straw. 

Experiments with mixtures of lime nitrogen and superphosphate, B* 

Haselhoff {Fuhliny's Landtv. Ztg,, 66 (f.9/7), No, 5-6, pp. 105-115). — ^Experi- 
ments are reiKii’ted which showed that mixing: lime nitro^^eii with superphos* 
phate resulted lii the reversion of the soluble pIios})horic acid to insoluble 
forms. They further led to (he conclusion that the mixture of lime nitrogen 
and superphosphate is not so effective as a fertilizer as a mixture of ammonium 
sulphate and siiperphost»hate, which is attiihuled partly to the reversion of 
Uie phosphoric acid. In view of th(‘at‘ results tiie mixing of lime nitrogen with 
superphosphate Ls not to be rt'cornmended. 

Animonium phosphate, Geulach {Ztschr. Angcw. Vhvrn,, SI {1918), No. S7, 
Atifnatzi., pp. 91, 92; aha. in Chetn. Aba., IS {1919), No. 10, p. 21i00). — Studies on 
ammonium phosphate* and ammonium superph<»sphate, wliich are the results of 
treating pure nionocalclum phosphate and .superphosphate respectively with 
ga.seous ammonia, arc reported. 

It was found that when moisture Is prcs<*nt the gypsum of the supmidios- 
phate becoiiH'.s iicLivt*, and Insoluble calcium pJio.sphatc and ammonium sulphate 
are foniied. 

Three years’ evj)f*rinients comparing the relative fertilizing values of super- 
phosphate and ammonium phosphate showed an avtTage difference slightly In 
favor of the latter. A less favorable action of tht* ammonium pliospluite was 
obtained onl> win*!'!* lime was applied at the same time. 

iN»t experiments with r>e, sugar beets, and potatoes, comparing ammonium 
phos[)lnne and uiiimonlum superphosphate, showed practically m* dilTerence. 

Studies on methods of determining the amount of available phosphoric acid 
in ammonium piios]>hate showed tliat (Jie use of neutral jiotassium oxalate gave 
(he best results. 

Progress of the potash industry in the years 1917 and 1018, H. Hof 

{(’hem. Ztg„ IfS {1919), No. 47, pp. 201-20S).—TI\[h is a summary of the wmrk of 
others relating to development in tlie technical, manufaeturing, and agricultural 
uses of potash during the >ears lbl7 and 1PI8. with particular reference to 
(ierman>. 

Sources of American potash, II. O. E. Davis {U. F. Dept. Ayr., Dept. Circ. 
61 {1919), pp 7)." "Tins is a summary of the potash situation in the United 
States, in wdiich tin* possihiUtH*s and*future i»rospects of tin* difYereitr sources 
are discussed. The opinion is expres.sed that, “ wdth the return of noi'inal prices, 
the western prodiu'ers will be handicapped by high freight rat(*s to the eastern 
or fertilizer markets. The production of by-product potash, with the gradual 
solving of the technical details of the processes, therefore, may offer most hope 
for a steady development of a fiermanent American supply.” 

The action of potash by-products on soil and plants, O. >ioLTE (Landw, 
Jahrh., 51 {1918), pp. 563 -^ 72 ; abs. in Chem. Zentbl., 1918, 11, No. S-Jf, pp. Ul, 
lJf2; Wa.saer u. Abiraaaer, IS {1919), No. 10, pp. S07, S08). — This report shows 
that by-product jiotash first increased crop yield on rich soil and then decreaseil 
It, the Injury being greater tlie more deficient the soil was In nutritive constit- 
uents. Heavy fertilization decreased the injury caused by by-product potash, 
but did not entirely remove It 

No hindrance to assimilation of nutritive constituents resulted, but In fact 
a small increase was noted, especially In the case of lime and phosphoric acid. 
It Is considered probable that ash constituents of plants are generally increased, 
but a cuiiteut of 1 per cent of inaguesia in the dry matter of plants was not 
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reached. The assimllatiorA of sodium was decreased by potash waste liquors in 
spite of their high salt content, and Ih soil there was an active exchange of 
bases resulting in the formation of insoluble compounds of nutritive con- 
stituents. 

The leaching out of the soil of nitrogen and phosphoric acid was apparently 
decreased by pt^tash by-products, and poor soils accumulated potash. The 
reduction in liiiie content of the soil was the most impui'tant oc(*urrenc’^, while 
the magiic.'sia riMiiained in the soil. The injurious action of the potash by- 
products in the iirst two years is attributed mainly to the poisonous eft'ect of 
a high concentration of magiu'siuin chlorid. Potash by-products also reduced 
the water assiinilatmg j)o\Acrs of plants. Haw potash salts gave results similar 
to the by-prndu<*ls in that the use ot water by plants was decmisod. 

Additional information concerning lime, M. M. McCool (Michigan Sta. 
Quart. BuL, 2 (/£»/,9), A"o. 2, pp. Uo~97 ). — It is stated that examination of large 
numbers of soil samples from widely diltVrmit sections of Michigan led to 
the conclusion that icwv of the surface soils of this State, aside from those de- 
positc'd In fornua- lahes, contain calcium carbonate except in the form of rather 
large fragments. A summary of several experimental fi(‘l(l proj(‘cts on the use 
ot lime on acid soils indicates that it is not umisual for the returns from the 
first croi> of the soils limed to pay for the cost of application. I>ata on the 
effect of ground limestone and hydrated lime on the available elements of plant 
food in ioiir different soils show that lime, wdien applied to these soils, was 
quite active in increasing the availability of calcium, sodium, magnohium, 
sulphur, and also j)hostde>rh‘ acid It wuis found that the lime had little, if 
any, idlect on the leaching of potash from soils. 

Natural carbonates of calcium and magnesium in relation to the ciiemical 
composition, bacterial contents, and crop-prodmdng power of two very 
acid soils, S, 1), Oonniu and 11. A. i s {Jour. Apf. Jtcticarch [[ . 18 

(J910), Ao. S, pp. JJ9 12o, ph. In this a’*tlcle, a contribution from the In- 
diana 10\pcrini(‘nt Station pot and laboratory exj>eriinents conductcMl at the 
station are re])orti'd on an a(*id silty claj soil vi'ry low in organic matter and 
an a<‘id black peaty sand high in organic luathT. The ext>eruneuts were eon- 
ducted iimhu’ controlled moisture conditlon.s with natural carbonateR of high 
purity. Wheat, ri'd clo^er, and hiood turnip beiTs wmv grown in sueeession. 
After being cropp<*d 10 muntiis under optimum moisture conditions the soils 
W’ore teRt(*d for soluble salts, nitrates, nitrification, carbon dioxid, acidity, 
ami both aerobic and anaerobic bacteria*. 

A It hough both soils originally contained twice as much luagnesiuin oxid as 
calcium oxid, slili cahdte dolomite, and magnesite* produced, wdth one exc(*ption, 
good CTO}) increases on both soils. The (5-ton application of magnesite on the 
black sand soil, with a ratio of 1 calcium oxid to 7.9 niagm*Riuiu oxld, killed 
the crops. (Haul crop iiiereas('s were obtained with carbonate applications 
which produced ratios of calcium oxid to magnesium oxid ^arying from 2:1 
to 1 : 5.3 on tlie yellow clay soil and from 3.4 : 1 to 1 : 4 on the black sand. 

Wheat, red clover, and beets responded differently toward calcium and 
magnesium carbonates. With the medium applications l)eets were benefited 
more by magnesium carbonate, while wheat and clover gave greater in- 
creases wdth calcium than with magnesium carbonate. 

Magnesite in all instances increased the concentrations of soluble salts In 
the soils more than calcite. Carbon dioxid determinations showed that the 
carbonates were not entirely decomposed at the end of one year. The de- 
composition of the magnesite seems to have proceeded faster than that of the 
calcite. Magnesite produced more favorable conditions for nitrification than 
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did calcite. Ma^ruesJte encouraged the multiplication of both aerobic and 
anaerobic bacteria on the yellow clay soil more than calcite did, but on the 
black sand soil the reverse was true. Calcite Increased the bacterial content 
of the soil more than did magnesite. 

Notes on the effect of caleiuiii sulphate on soils, M. M. McCool {Michioan 
Sta. Quart. BuL. 2 {]9t9), No. 2, pp. 97 99 ). — Studies on the eftect of the addi- 
tion of calcium sulphate to silt loam, heavy sjind, hue sandy loam, very line 
sand, heavy silt loam, and silt loam soil well supplied with organic material, 
are reported. 

It was found on onaljsls of the washings from the soils that the addition of 
the sulpliati* resulted In a decrease in the amount of sohihle silica, except in 
two instances. Two of the soils that were washed the second time showed 
h^ss phosi)horic acid in solution than did the corresponding untreated soils. 
Threi* of the soils tliat weri' washed 15 days after the first pewiod contained less 
soluble magnesium than the unwashed samples. One negative result was found 
in the ca^(* of sodium, two with Iron, and throe with alnminuni. The effect 
of the sulphate on the rate of formation of potash w^as negligible the first 
period and slightly reduced it the s(‘i*ond period. 

A 1 (>[>ort <m tlie retail ])rices of luinilxed fertilizer material as of June 
1, with comparative prices for May 1 (17. Dept. Af/r., Dept. Ciro, 

67 (J9i9), pjL 7/.— (lonfinuing pnwious work (E. S. R., 42, p 219), this is a 
report res’iiltiiig fiom an iiupiiry made tlirough the Stales Relations Service 
and Slate dii-eetors of extension of the county agents in all the Southern States 
and ill the N(»rthein Slates as far w'(‘st as Iowa and Missouri on the retail, 
cash, (leliverc'd pne(‘ per ton of sodium nitrate, nimuonluin sulphate, high and 
low' grade c()ttons(‘(H] meal, hicdi and low grade tankage, acid phosphate, po- 
tushiuin muriate, potassium su)]>hate, ami Nebraska potash. 

“The H'ports show^ that the potash salts ar(‘ not generally a\ailable to farm- 
ers Out of 7(>1 I'oports received from county agents only 7 ga\e qimtations for 
siil}>lnt(‘ of potash, tlu* pric-c'^ ranging fr(mi $5.5 to $“50 per ton v)n muriate 
of potash 11 county aeents gave (piotations ranging from $70 to $000 per ton.” 

On so-MilIed Nebraska potash 24 county agents rei*orted i)rices ranging from 
$.15 to $100 per ton, and (H fiuotations on ammonium .sulphate gave prices 
ranging from $3cS to $150 per ton. 

“On cottonseed meal, high-grade, 207 quotations were received, ranging from 
$35 to $7S jx'r Ion, and on h/w grade 221 (piotations from $40 to $80. On tank- 
age, lilgli grade, 105 quota! loii.s were IVedved, ranging from $25 to $150 per 
ton, and on low'-grade 73 (luotatioiis from 827.50 to 8130 per ton.” 

Tables are given showing the retail prices for sodium nitrate and JG per 
cent acid ])hosphate by States and counties 

Fertilizer report, J. W. Knj.oo(i (/*ea/i. Dept. Af/r. Bui. 328 (1919), pp. 69 ). — • 
This bulletin contains the results of actual and guarantied analyses of 545 
samples of fertilizers and fertilizing materials, representing 307 diflerent brands 
collected for inspection In Pennsylvania from August 1 to Deceinl>er 31, 1918. 

“The results of analysis show that of the total numlxw of sampU^ 108, or 
19.8 per cent, failed to meet their guaranties, while the majority i‘xceeded the 
claims made. . . . The potash content of tlie complete fertilizers remained 
low compaj'ed with tho.se of prewar seasons, the highest guaranty being 2 per 
cent, and there w^ere twice as many brands of nitrogen and phosphoric acid 
fertilizers received as of the complete class.” 

Texts of fertilizer laws of the State regulating the sale of fertilizers are also 
Included, 



832 


mLvmiMmm otatiok bboobb* 


im48 


AGEICULTTJSAl BOTANY. 

Monohybrid mutations, H. de Vbies {Biol. Zenihh^ 57 (1917), No. 5, pp. 
iS9-I4S ). — Monotiybrid iimtations are defined as those whost* principal char- 
acter follows the Mendel formula for monohybrid unions in crossings either 
with the maternal form or with related forms. They are relatively simple as 
to their hereditary characters, comparing in this respect with noniiuitating 
species. Among the monohybrid nnitatioiis of G^Jnothera Jamarclciana the 
author places (E. vancJla ami (7ii. ruhrinof'vi^, although the l.ittc'r possesses a 
series of secondary characters which do not conronu to the ^lendel formula. 
(E. lamarckiana (jigofi, simv its establishment in 1897, has produced in almost 
every generation, as a second mutation, dwarfs having 28 us their chromosome 
number. Crossings of these dwarts \\ith gtgas follow closely Mendel’s rule as 
stated previously (K S. li., 85, p. 128). 

The author has f<»uiul in crossings of CE. .maieolcnfi with (E. lamarckiana 
naucUa complete agn'ement with the rule laid down for inonohybrids, and he 
expects to be able to establish the faiT that a unit character is here In- 
volved. Details and n'sults of studies during and since 1918 are indicated. 

As the result of such work, the author states that QJ. lamarckiana nanclla 
in crossings w ith (E. suai coJens follows the Mendel formula for monohybrids. 
The ratio 0 5 to 1 per cent in w'luch it si>rings from the mother turm (mutates) 
each year can not be regarded as a Mendelian splitting, nor is tla^re siithcient 
ground for such a conception in regard to other mutations. 

The relation between stature and chromosome number in (Tlnothera, 
T. J. Stomps {Bed. Ccntbl . S6 (1916). No. Jf. pp. 129-160).— The author, as tlie 
result of observations noted, expresstvs the view' iliat the giaa^ mutation in 
(lOnothera do<‘S not result from irregularity in chioiiiosome distribution. The 
alteration in ehromosome nuinb(a* is thought to be a (‘uiisequence rather than 
a cause of mutation. 

Studies of teratological phenomena in their relaf ion to evolution and the 
problems of heredity. — II, The nature, causes, distribution, and Inheriiance 
of fasciation witli special reference to its occurrence in Xicotiaiia, (). K. 

White {Ztaciir. Indukhic Ahstam. u. Ven rhiingslchre, 16 {19 W). Ac. 1-2, pp. 
49~1S5, figs. 29) — The present papia* is the outcome of an (‘xtemled s(‘ries of 
studies (K. S. K., 30, p. 820) on tlie pheiiomeua of fasciation in plants. 

The lirst pari consists largely of compiled data on occurrence and classifica- 
tion, wdth a review of related researcher by de Vries. In the second part the 
author lias described in some detail a series of hybridization expi^riments, in 
whicli a mutant variety of N. tahacum breeding true as to fasciation was 
crossed with several distinct normal varieties of the same species and with 
strains belonging to markedly distinct species. The results of these studies so 
far as complete are presented in tabular form, and numerous conclusions are 
.presented w'itli discussion. 

Studies on ilic cane variety, Phragmltc's corainunis pseudodonax, G. 
Tischlek {Bcr. Deui. Bot. aescU.. 36 (1918), No. 9, pp. 549-558, pi. i).— This is 
an account of a study of the descendants of the giant grass P. communis 
pueudodonax as regards development, constitution, and neredity. 

Alternation of generations In the plant kingdom, J. Budeb {Her. Deut. 
Bot. Gesell., 34 {1916), No. 8, pp. 559-570 ). — This is an attempt to distinguish 
clearly and to symbolize the various alternating phases of iilant life, also of 
animal life forSpurposes of comparison and completeness. 

Annual periooi^'lfy in variegated plants, G. I.akon {Ber. Deut. Bot, Gesell., 
$4 (1916), No. 8, Vp* 6J9-648. figs. 3 ). — In relation to studies on the annual 
periodicity of plants, as previously noted (K. S. K., 85, p. 682), the author has 
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fitudied Sainhumts nigra and Acei^ ncgnndo, both of which presented cases of 
partial or total variegation associated with continuation of growth after normal 
plants or portions thereof had passed into the resting stage. Anatomical studies 
show a considerable deficiency of organic reserve materials in variegated plants. 

The influence of light on the stature of plants, F. Schanz {Ber. Dout Bot, 
Oesell.y SO U0lH)y No. 9, pp. 619-632, figs. 7).-- -This deals mainly with the effects 
of light of diffv^ioiit wave-lengths w^hen allowed to fall on plants during growth, 
in regard let such characters as stature and morphological differences, which 
are regarded us pointing to pos«^ibilities of a pra(‘ti('al nature. 

Phototavls, F. OiTMANNS (Ztschr, Bot., 9 {1917), No. 5, pp. 257-338, figs. 
17). — Details are given of systematic stinifes on pliototaxis, chiefly in lower 
plant forms, piirsiianl to those tonmndy noted tD. S. R., 9, p. .TtO). 

Pigments of flowering plants, N. A. Wakeman {Trans Wis. Arad. Sci.^ 
Arts and Letters, 19 {1919), pt. 2, pp. 767-906). — A brief discussion of studies 
and theories of llo^^er color is followed by an extended uccoiiiit of work begun 
liy the author as early as 1907. 

It has be(ai found that in tlie stmiy of plant i)igineiils each one should be 
C(jnsid(u*(‘<l nol only in rel.ifion to tlu* otiuu* colon^d sub‘taiK'(‘S in the same or 
rebiK'd plants, but also to the colorloss substances ]*reseut. (dose and i)e<*iiliar 
relationship lias soiiHdimes Ix'iui found to exist bel^\et*Il the eoloiaal and the 
noneol(U‘e(l eonstPuents in tlK‘ species (»f a whole family. Tbo v ork is given in 
consid(‘rablo <letail, willi (liseusm<»u of the bearings of tlu‘ data obtainc'd. 

The niierooiiemistry of filaiits: Serrutulin, II IMoi tscei (Ber. Dent. Bot. 
Clesdh, Slf (1916) , No. S, pp. 551/ 559 ). — The ^i(‘W that Scrratula inirtoria con- 
tains even during life a j(‘llov\ coloring material is elaiiiu'd to be (UToueous. It 
is suggest(‘d that llu‘ o(‘]Is of the liwng plant conttiin a subuance, serratulan 
(colorless or near]> so), Inch after Ibe death r)f the plant .\ields under the 
influence of certain substances the intensi\e \ellow hod^ s^n'ratulin 

15u(l syiiiliiosis in Ardisia crispa, 11. IVIinii itUt. Dent Ihd. (HcsilL, Si 
{1916), No 8. pp 576-5H0).— \i is claiiiK'd tiiat ('(’rtain hactiuia whicli are nor- 
mally iiH'siuil in parts of A. enspa maintain tlierewitli a symhiofic relation. In 
th(‘ absence of tlie bacteria abnormalities of form and devtdopment are noted. 

The irritalile movement.s of plants, J. IM. MacfaiUvAXE {Lnir, Venn., Vniv. 
Lee1ur(s, 5 {1918), pp 35~J/5). — TiiLs i.s a lecture referring to a few outstanding 
facts of jilaiit irritability. 

Note on tfie effects of illiiiniiiatin^ gas and its constituents in causing 
:)bsci.ssion of flowers in AAcotiaiia and Citrus, T. II (looDsrrun, J Id. McCdEE, 
and R. W. TIooohon iUntr. Val. Bubs. Bot., 5 {19t8), No. 15. pp f/39 '/70).~-The 
authors pre.mmt data considered as prelliuluary when collected as the result 
of a continuation of similar work by Kendall (E. S. R.. 39, p 220). Details 
are given of tests n^garding the <‘ffects of illuminating gas in producing abscis- 
sion phenomena in Kicotuina inbacum, Citrus suicn,His, and (\ Itinonia. 

In N. tabarum mnrrophgUa puipurea, illuiniiiating gas at all concentrations 
caused fiowcTs to fall in about half tlie normal period n'fiuired for such fall. 
Of the constituents of the gas, carbon nionoxid, carbon dioxid, and ethylene 
caused preniatun^ abscission. 

All the experiments excejit two were carrietl out in a moist atmosphere. In 
these two casi's oh.scrvatlons were made of effects of dry atmospheres contain- 
ing 10 per cent of illuminating gas and 5 per (*ent etliylene. In the illuminat- 
ing gas, the first flower fell at approximately tlie same time as in case of the 
control. In tests with etliylene, the first flower fell almost as soon In the dry 
as in the moist atmosphere, and In both cases considerably earlier than in case 
of the control. 
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In case of (7. sinemU (Washinjarton navel), a marked abscission response to 
illuminating gas was shown irrei^ective of concentration. In Illuminating gas, 
(7. sinensis (Valencia) and C, Umoma (Eureka) showed little or no increase 
in the reaction time of the abscission process. 

Leaf cast, E. KOster (Ber. Deut, Bot. Oesell., SJf (1916), No. S, pp. 18Jf-193 ), — 
Observations and interpretations are given relating to a number of different 
plants ns affected by external and internal conditions. 

Soy bean cake as a substitute for i)ei>tone in the preparation of the nutri- 
ent media, S. IJoai and U, Eokura (Ann. Phytopath. Soc. Japan. 1 (1.978), No. 
7, pp. 27-Sl). — After experiments with eommercial material including aim 
moniiim sulphate, Kinnko powder, and so.v bt'an cake, it was found that the 
most salivSfactory results w^ere gl^en by soy bean cake. Inronnation is fur- 
nished regarding the preparation and oxiiense of this medium. 

A simple method of demonstrating the degree of opening stomata, 

F. Weber {Bcr. Vent. Bot. Oestll, 8^ (1916), No. 8, pp. 17 4-1 83). —Thin method 
is based upon the difl’iision of a gas injurious to the j)lant, employing mainly 
ammonia and dealing chiefly with horha(*(‘oiis idnnls and coniftu's 

llcmonstration of liquid cohesion, A. Uksckcng (Bcr. Deaf. Bot. Grsell., 34 
(1916), No. 8, pp. 473-^88, pi. 7).— The simple apparatus previoiislj employcni 
(E. S. K., 85, p. 482) for the demonstration of coliesion in liquids 1ms been 
superseded by a imdhod bett<‘r suited to the purpose, and an ac<‘Ount is given 
of its employment with Calamus and Olemalis with resulting data and discus- 
sion. 

The method of measuring [water movement in plants], A. Urspkuxo and 

G. BruTM (Bcr. Vent. Bot. (xcscu., 3'f (1916), No. 8, pp. 3!r>-539). — Figures (with 
discussion), as derived from studi(\s according to nietliods deserllK'd, are gi\en 
for ctdls regard(‘(j as distinct from the tissu(*s (as such') in which tliey occur. 

fA study of water movement in plants I], 11, A. ilKSJ tirNo and (*. P>i (^m 
(JSer. Vent. Bot. GcselL, 34 (1916), No. 8, pp. 539-7)5 36 (1918), No. 9. pp 577- 
599, fig. 1). — The first of these articles is a study of j)ortlons of I'agus syliafica 
as regards movement of water and solutes in different portions of the ]>lHnt 
under different conditions, according to methods above described. The wcond 
gives data in tal)ular form, with discussion, derived from a corresponding study 
of Jledcra hehx. 

Studies ou root saps, H. Kappp:n (Landw. Vcr.s-. Bta., 91 (1918), No. 1-2, pp. 
1-40). — The author reports a study of legumes, grains, buckwhi'at, and mus- 
tard, growm in selected soil, with regaru to the characters and constituents of 
the saps expressed from their roots. The results are tabulated with discussion. 

The acidity of cell membranes, S. Onfnx (Ber. Dent. Bot. Gesell., 34 (1916), 
No. 8, pp. 648-660).— Results are tabulated of tests carried out regarding the 
acidity of coarsely pulverized material from ditterent portions of various species 
of plants. 

Negative pressure in transpiring shoots, M. NoimnAUsi n (Bcr. Vent. Bot. 
OeselL, 8// (1916), No. 8, pp. 619-639, fig. f).— Tlio author describes apparatus 
and the manipulation thereof by means of which, he claims, lie wms able to 
produce in connection with actively transpiring plants negative pressure ex- 
ceeding two atmospheres. 

Sugars in the leaves of the sugar beet plants, M. Potvtjet (Sugar [New 
York], 20 (7.978), No. 9, pp. 558, 359). — Summing up results of observations and 
analyses during several years, the author states that normal foliage is neces- 
sary to the full production of sugar by the beet plant. The leaf contains 
starch which Is there transformed, j>riiici pally into sugars, saccharose being 
confined principally to the lower ends of the stalks near the crown. Day and 
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night samples contained practically identical sugars. Reducing sugars were 
practically confined exclusively to dextrose. 

Migration of betain in plants, V. Stan^k (Ztschr. Zuckcrindus. Bdhmen, 40 
{1916), No. 7, pp. S00S08). —JPnrther analyses (K. S. R., 27, p. 203; 31, p. 108), 
employing different plants, are said to have shown that the dry substance of 
young leaves contains more hetaln than docs that of older leavo*^, and shows 
besides a higher percentage of total nitrogen. Ripening and death of the plant 
orgjins result in disappearance of betain along with that of other nitrogen com- 
pounds. The most probable decomposition product of betain, trimethylamin, was 
not found, probably because that product passed from the leaves at the close 
of vegetative activity. Retain is not n'garded as a waste product. It is pro- 
duced during germination of the seed. In beets betain appears for a short time 
in tlic leaves, passing to the roots. It is also stored in etiolated leaves. 

A i>rclimiiiary study of the iiifliience of chlorids on the growth of cer- 
tain agricultural plants, W. K. TorjiNoirAM {Jour. Amvr. Hoc. Affron., 11 
{1919), No. 1, pp. i-32 ). — The author has made a study of the clTccts of chlorids 
upon the gr<»wth and coniposltion of plants, obtaining cxtrciiicly variable re- 
sults, due to tbc fact that the icsults are influenced by plant siH*ci(‘s, soil type, 
and particularly, climate. E\idcnce is cited wldch indicates that sodium chlorid 
siTves directly as a fertilizer, chlorin being the active element. Further evi- 
dent' indicatf's that clilorids may stimulate the biological proiluction of avail- 
able nitrog(*n coinpoiuids in the soil, tliough this effect seems inadequate to 
explain all the varied rc>pons(*s of higher plants to (he application of clilorids. 
A t(‘n(ati\(‘ hy]>otlH‘sis is advanced to explain tin* vari'sl y>]i\ ^loloi^ical re- 
si>onscs of jilants to (‘blonds thiough regulation of cnzyin acliviiy ]>\ these 
salts It is tlioncht possible that iiractical rnlos may lu' developinl for the use 
of chlorids in agmailturo in such ways jis to ini*reasc and improve ceitain crops. 

Relation bet\ve<m sulpluiric acid and assimilation, A. WiELnit (Her. Dcut. 
Bot. (Jc'icl! , Hlf (J9IG), No. 8. pp. J08-r>2fi) ~ LUdails arc c:iv(‘n of studies along 
lines related to tho-sio followed by Wislicenus (K. 8. H . 33. p. 020), regarding 
tile inflncnc(^ of sulphnrio acid on assimilative activity in ]>lants, the examples 
taken being iiiaiidy forest tr» cs 

The datJt j)r(‘^ci!(('(l aix^ con'^}d(*r(‘d to show that ashdinllntion occurs in leaves 
before their growth is complot(‘, being considerable in young h*aves, and that 
the stomata mu'^t lie open in such young growing [larts. laglit is .an active 
factor at this stage. 

On the existence of a growth-iiihilSiting substance in the Chinese lemon, 
11. S. Ueeu and F. F. IIaema {Vniv. (Uil. Pubs. A<jr. Hct., 4 ii9!9), Xo. 8, pp. 99- 
112, pin. 4 )’ — The authors have carried out with the Cliiiu‘se hmion {Citrus 
mcdica) studies along lines ndated to those reported by Loch (F. S. R., 40, p, 
224) and by Appicmaii (F. 8. K., 30, p. 336). 

It Is stated that shoots of the Ohinese lemon which, wdiile in a vortical posi- 
tion produce normally only a few shoots near the morphologically apical end 
(whether this be directed upward or downward), this being supposedly due to 
the dominant influence of such aiflcal buds, may he made to deveh^p lower buds 
by notching the phloem layers above these lower buds or by mechanically 
hindering the growth in such apical buds, as by inclosing them In a plaster cast. 
Horizontal branches or cuttings produce lateral shoots only from the dorsal or 
upper side. 

The explanation suggested is that the shoots developing nearest the apex 
form a substance capable of Inhibiting the growth of other buds on the vertical 
stem. This hypothetical substance appears to move toward the morphologically 
basal end of a vertical shoot or portion, to have a strongly hindering effect on 
growth, and to perpetuate a condition of dormancy in suhaplcal buds. In horl- 
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zontally placed shoots, this substance appears to settle to the lower side of 
the shoot. 

Do mold spores contain ensyms? N, and L. Kopeloff {Jour. Agr. Research 
[U. S.}, 18 (1919) f No, 4, pp. 195-^209), — report Is given of a study made at the 
Louisiana Sugar Exi)erliuent Station to determine the invertase activity of the 
spores of Aspergillus sgdowi, A. nigcr, A. flavusy and Penicillium cxpansigm to 
deteriniTie whether they contain enzyms. 

It was found that tlie s]>oros of A, nigcr and A. sydotoi, and to a lesser extent 
P, cxpansum and A. ffavus, heated to 63* O. for 30 minutes in sugar with sterile 
sarui caused a de<*rease in polarization and an increase in reducing sugars in 
a 10 pt'r cent sterile sugar solution. An increase in the nuinher of spores caused 
an incieas(^ in enzymic activity. It is considered demonstrated that the reduc- 
tion is due to the presence of an enzyin in the spores, the e»iz>ni being considered 
identical with invertase. The spores of the blue Aspergillus are said to con- 
tain a gum-formirig enzym Avhidi imralleled invertase adlvlty. 

A lime-dissolving fungus, E. Bachmann {Ber. Dent. Bot. OcselL, 8/f (1916), 
No. S, pp. 581-501, pi. 1).—Pharcidia hchenum, living saprophytically or i)ara- 
sltically on various lichens, is said to dlssf)lve chalk. 

Inventory of seeds and plants imported by the Office of Foreign Seed and 
Plant Introduction during the period from January 1 to March 31 , 1916 
(IJ. S. Dept, Ayr., Bur. Plant Indus. Invcniorv .Ao. 4d {1919), pp. 97, pis. 6 ), — 
Descriptions and economic notes are given of about 700 numbers of seeds and 
plants introduced during the period coverc^d by the inventory. 

FIELD CROPS. 

fWork with field crops on the Belle Fourche rtM’lamation project ex- 
periment farm in 1918], B. Aune {U. S. J>ept. Ayr., Dept. Circ, 60 {1019), 
pp. 9-16, 24 , 25, fig. 1 ), — In continuation of similar work previously noted (E, S. 
R., 40, p, 331), this describes the process of rotation experiments with irrigated 
field crops, variety tests with small grains, and comparative tests ith corn, 
Borghiiin, and sunflower for silage. 

The average acre yields for all crops grown in the irrigated rotation (experi- 
ments In 1018 were as foll(»ws: Alfalfa hay 3.27 tons, sugar beets 10.24 tons, 
corn 40 bu., wdnter wheat 21.7 hu., spring w^beat 25 bu., oats 73 hii., barley 21.8 
bu., flax 17.7 hu., iwtatoes 104 3 hu , clover hay 1.28 tons, and (dOver seed 1 bu. 

The maximum yield of oats, 92,6 bu.^er acre, was obtained in a Gyear ro- 
tation of corn (sheeped), beets (tops sheeped). and oats, followed by three 
years of alfalfa, the third-year alfalfa being pastured with she(‘p. 1'he best re- 
sults with potatoes have been secured in 2- and 3-.vear rotations with manure, 
the highest yield, 236 bu., being obtained in a 2-year rotation with oats (ma- 
nured). Tlie best yield of sugar beets wms secured after potatoes in a 3*year 
rotation, and amounted to 14.78 tons per acre. The average sugar content of 
the beets for 1018 w'as 19.9 per cent and the average purity 88,8 per cent. 
The maximum wheat yield w'as 44.1 bu. per acre and was obtained after alfalfa, 
The best flax yield, 24.1 bu., followed beets in a 6-year rotation. The highest 
corn yields were secured after alfalfa pastured with hogs or sheep. 

In variety tests with winter wheat for the four-year period of 1915-1918, 
inclusive, a Turkey selection (O. I. No, 3055-159) was first with 33.9 bu. per 
acre and Kharkof (C. I. No. 1583) second with 32.6 bu. North D^ikota No. 959 
winter rye produced an average yield of 22.6 bu. and Swedish (Minn. No. 2) 
winter rye 23.5 bu. for the same period. Winter emmer and spelt are not 
deemed sufficiently hardy for this region. Kubanka spring wheat, a durum 
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variety, produced on the average 24.5 bu. per acre for the 7-year period of 
1912-1918, Inclusive, while Marquis and Power, common varieties, produced 
J9.8 and 19.9 bu., respectively, for the six years, 1918-1918. 

Midseason and late varieties of oats have given better results under Irri- 
gation than early varieties. For the varieties tested 7 years, 1912-1918, in- 
clusive, Sixty Day has produced at the rate of 42 bu. per acre, Swedish Select 
and Canadian, niidseason varieties, 49 5 and 47.8 bu., respectively, and White 
Russian, a late sort, 50 hu. 

In variety tests with barley, Chevalier II, with an average yield of 39,8 
bu. per acre for the period of 1914-1918, Inclusive, gave the best results and is 
recornmeijded for growing under irrigation in tbi.s region. Trelji, a 6-rowed 
variety, is also said to be a promising sort. White spring emmer was grown 
in comparison witli barley and produced on the average 54.9 bu., although the 
yields in pounds of grain per acre ^\ere less than tliose of llie better varieties 
of barley. 

Daniont (N. Dakota No. 121.5) and Russian (N. Dakota No. 1.5.5) flax with 
.5-year UAcrage yields of 14.7 and 18 9 bu. per acre, respectively, have given 
the best r(‘sults In flax variety tests. 

Obser\ations on alfal^ seed production were made during 1917 and 1018, 
in which tlie amount of si'od produced by the first crop was compared with that 
producf‘<l hy the second crop after the first had been cut for hay. In 1917 
the first crc»p produced 4 91 bu. of seed i^er acre and the second crop 8.07 bu., 
'A bile ill 1918 the first crop produced 1.41 bu. and the st^cond crop 0.18 bu. 

Swe(‘t lodder corn. Pa.M'C 1\'hHe Dent, and Marten White Dent with 2-year 
a\erag(‘ yiehls of 8 92, 9.27, and 8..59 tons iier acre are said to have produced 
by far the Ix'st silage although not the largest yield, lied Amber sorghum 
silag<‘ vas found to h<' very sour and stock refused to eat it Mammoth 
Russian .sunl1o's\('r ^^ilb an average yield of 12 71 tons produced a very 
good ()iiMlit> <»f silage, which appeared to be relished by stock as much us good 
corn silag(‘ 

[Report of field crops work in Wisconsin, 1917 and 19181 (iri.srow.fffa 
87(7. (iP/,7), pp. 2Jt~S5, figs. 6 ). — ^Tlils descrihes the continuation of 

work along the same general lines as previously noted (K. S. R., 39, p. 827). 

The further development of the liCTig) industry in the State through the 
introduction of labor-sax ing machinery and cooperation between growers and 
millers is briefiy outlined. ^ 

In breeding work for ('old-resistance In corn, conducted by B. D. Leith, a 
strain of (lolden (Jlow (*orn has been developed which is said to germinate 
when planted about 10 <iays earlier than the usual planting date. Plats of 
this strain were the only ones to reach full maturity at the station in 1917, 
while in 1918 it matured about one week earlier than the parent type. 
Promising results have also been secured with this strain In the northern part 
of the State. In limited trials a selection of Silver King has attained ma- 
turity from two to three weeks earlier than the parent strain. 

Experiments in treating soft corn were conducted hy H. W. Alberts in which 
llrne was applied at the rate of 12 Ihs. per 100 lbs. of corn, and common salt 
at the rates of 15 and 30 lbs. per 100 lbs. of corn. Untreated corn spoiled 
readily, while that treated with lime kept very poorly. The use of 15 lbs. of 
salt preserved the corn until May, although it deteriorated later, while the 
corn receiving the 80-lb. application was in good condition in July. 

An improved strain of Marquis wheat developed by B. D. Leith has pro- 
duced a six-year average yield of 85.9 bu. per acre. Based on results secured 
at the branch stations, It Is stated that early seeding is essential for good 
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yields, that excellent results may be secured by seeding wheat on corn or 
pea stubble without plowing If the seed bed is well prepared by disking 
and harrowing, and that winter wlamt has been more profitable, on the average, 
than si)ring wheat. Drilling rather than broadcasting and heavy seeding 
(2 bu. per acre) are said to give the best results in resisting winter injury. 

Germination tests made by A. L. Stone are held to Indicate that the “ close 
thrashing of oats, whereby a portion of the surrounding hull is removed, 
markedly decreases the vitality of the grain. 

A total of 225 varieties and strains of gardt'n, field, and canning peas 
have been under observation at Ashland by E. J. Delwiclie in an effort to 
develop sorts having early maturity, greater yielding ability, and improved 
quality. Among the canning i)eas two pure bred strains of Ilorstord are 
said to have exhibited fine quality and special adaptation to the heavy Superior 
red clay soil. 

Studies of the winterkilling of alfalfa by L. F. Graber indicate that the 
^ two most successful ways of overcoming the dilTiculty include cutting the 
crop not later than the first week in September in order to permit a sufficient 
fall growth, and seeding hardy varieties such as Grimm, Baltic, (k)ssnck, and 
Turkestan. Although the best Imrdy varieties prodiuv variegated blossoms, 
it Is stated that variation is not an indication of hardiness, as even coniinoii 
alfalfa will iiroduce variegated flowers in seasons of deticieut rainfall. The 
prevalent idea that alfalfa is eventually crowded out by blue grass is heltl 
to be errorH'ous, the appinirance and spread of the blue grass being attributed 
entirely to the wint<‘rkilling of the alfalfa. 

In experiments with Sudan grass made by G. B. Mortimer, the crop has 
given considerable promise as a hay crop, especially w’hon grown with soy 
beans. Yields of forage have been secured ranging from 2.1 to 5.4 tons jier 
acre, and of seed from 1,000 to 1 400 lbs. tier acre. Bro<idcasted seed ripened 
earlier and more uniformly than that cultivated in row^s. 

OhseryntlODs made on the effect of a resting period on germination, made 
by A. L. Stone, sliowaMl that the viability of wheat increa.sed fully 00 per cent 
with tw^o months’ storage after harvest, while samples of timothy te.sted at 
frequent intervals for a period of 4 months show^ed an average increase of 
86 per cent. 

In pure-line selection work with soy beans for high and low percentage of 
oil and high and low' iodin number as a measure of the relative value of the 
oils for use in paint manufacture, the results have failed to lead to tlie devel- 
opment of strains having consistently high and low oil percentages. In 1918, 
L. J. Ooh* fonml the average iodin number of 56 plants in the high-selection 
line to be 150.6 and that of 45 plants in the low^-selection line 125.1, the first 
appearance of a distinct difference betw^ecn the two lines. E. M. Nelson found 
that the amount and the iodin number of the oil In the leaves of soy beau 
plants was also subject to considerable variation, the amount of ether extract 
ranging from 3.7 to 6 per cent. 

Observations on the amount of natural cross pollination occurring in soy 
beans and jiuison w^eed are briefly noted. Of more than 6,5(K) soy bean pods 
examined from imre-line strains having distinctive characters and planted alter- 
nately in the same row, only three were found which show^ed evidence of cross- 
ing. Using stem color as a criterion in jimson weed, 1.2 per cent of the seedlings 
examined showed indications of cro.sslng. 

First generation crosses between standard Minnesota corn Tarietles, 
H. K. Hayes and P. J. Olson {Minnesota Bta, Bui. 183 (1919), pp, 5-22, figs, 
10).— The authors report data for a four-year period on 12 first-generation crosses 
between standard varieties of corn grown In the State as compared with their 
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parent strains, and conclude that ** the use of first-fc^neratlon crosses between 
pure varieties Is a means of increasing yield in corn, although all such crosses 
are not equally productive, some being of no value.” 

Minnesota No. 13 was employed as the male parent and was crossed with 
Hustler, Silver King, and Chowen Yellow, dent varieties ; King Phillip, Long- 
fellow, Smut Nose, and Mercer, flint varieties ; and Blue Soft, a flour corn. The 
crosses were made on an isolated plat with Minnesota No. 13 grown every other 
row. All varieties except Minnesota No. 13 were detasseled and ^eed from the 
detasseled stalks used to grow the first-generation crosses. Oompurisons of 
the crosses and parents included observations on the relative yields, date of 
tasseling, date of maturity, percentage of shrinkage, height, shelling percentage, 
ear length, and number of rows per ear. Information was also secured on the 
relative jieltling value of one- and tAvo-year-old seed in an effort to d(‘t(M*miue 
whether results secured from two-year-old seed were reliable. 

Well-matured, two-year-old seed gave better yields tlian one-year-old seed 
saved in a season when cr>rn did not thoroughly mature, although equally good 
stands wei’e obtained in both tests. Eleven of the twelve crosses exceeded the 
better yielding ijarent from 0 3 to Bli.f) per cent, while one yielded 2 7 per cent 
less than the better parent. The increases in yield from first-generation crosses 
hotwe^ni eight-rowed flints and Minnesota No, 18 were considerable, the incn'ase 
being sufficient nion* than pay for the added cost of producing first -generation 
seed. In general the crosses were found to he Intmanediate for the other char- 
acters studied, althougli the average of the crosses exceeded the iiarentnl aver- 
age and sometiiiu's ex( ceded the better parent. As an ex('eption to this, the row 
number in the flint X dent crosses was slightly less than the parental average. 
It is stated that greater Incrc'ases in yield were obtained from crosses Ixdween 
dents and flints or flour corn than when both parents were dent variidies. 

Briefly discussing the causes of increased vigor in tirst-gmu'ration crosses In 
relation to cfjrn breeding, it is concluded that ” in order to ke(‘)> a \ariety in a 
vigonais condition It would seem that s<flectlou from vigorous stajlis In perfect- 
stand hills would tend to ke(q> up the heterozygous condition, proAiding no close 
selectlfin to type <>f ear Avas practiced. There is no reason for supposing that 
in order to obtain the highest yields It is necessary to grow a varied.A in which 
the seeds and cf hs differ in color, but it dr)es seem very likely that a close 
selection for sncli characters as roAV number, ear length, and plant type will 
eventually produce so pure a variety yiat some factors for growth vigor Avill 
be eliminated.” 

Suggested improvements in methods of selling cotton by farmers, based 
on a eomparisoii of cotton producers’ and consumers’ prices, <). ,1. ?tIc(k)N- 
NELL {V. I)('pt. A{71\, Dept. Circ. />f» (7.9/fl), pp, S) —This describes observa- 

tions made by llio U. S Deiiartrucnt of Agriculture in cooperation AAdth the 
North Carolina Deimrtment of Agriculture and the North Carolina College on 
the prices received by producers as compared with those paid by consuming 
mills for tlie same grades and staples of cotton on the same day. More than 
15,000 samples were secured from mills during the p(U'iod of December 14, 
1916, to May 1, 1918, and data obtained showing the date of purclmse, the price 
paid, and the stipulated grade and staple. At the same time about 120,0(X) 
bales were classed for producers by county classers In the State, and informa- 
tion secured relative to the date and place of sale and the price received for a 
large part of the cotton. 

The study Indicated that the average cotton mill in North (Carolina paid 
about $11.50 per bale more than North Carolina farmers received for the same 
class of cotton. Suggestions for Improved methods of marketing the crop by 
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farmers Include the Increased production of the kind of cotton the mills de- 
mand, the construction of a compress and of ample storage and shed space at 
some central point In the main producing area, the establishment of a disin- 
terested classing service, provision for better ginning facilities, the shipment 
of less damaged cotton to the mills, and the growing of varieties having a su- 
perior staple. 

Italian rye-grass (Loliuni mnltifloriim) , L. CAUinEU (U. Dept. Agr., 
Dept. Virc. 44 pp. 2). — The gra^^s is briefly described and its adaptations, 

cultivation, and utilization noted. 

Fara grass (Panicnm barbinode) , S. M. Trac y (U. S. Dept. Agr., Dept, 
Dire, 4^ {1919), pp. 2). — The adaptations, cultivation, and iilllizalion ot the 
grass are briefly noted. 

Redtop (Agrostis alba), L. Carki^b {TJ. S. Dept. Agr., Dept Cife. 4^ (1919), 
pp. 2). — The grass Is briefly descrll>ed and its adaptations, eultlvotlon, and utili- 
zation noted. 

Sudan grass (Androi)ogon sorghum) (U. S. Dept. Agr„ Dept. Circ. 50 
(1919), pp 4 )‘ — This contains a brief description of the grass, with notes on Its 
history, adaptations, cultivcition, and utilization. 

Relative productiveness and milling and bread-baking values of Ohio 
wheats, M. Corbould (i/o. Ihd. Ohio Sta., 4 (1919), iS'o. 9, pp. 2^4-280, fig. 1). — 
This report contains a classification under the headings of hard winter 
wheat, seinlhard winter wheat, arid soft wheat of the varieties of winter wheat 
grown successfully at the station farm and considered suitable for growth in 
Ohio, together with a glossary of the same varieties arranged aecording to 
their quality as judged hy the jield per acre, milling (pialltles, and baking 
qualities for bread, <‘al<e, and pastry. The list Includes 19 varh‘ji(‘s of seinlhard 
wheats which produce a flour of good quality suitable lor all kinds of baking; 
2 hard winter wheats wliich make good bread flour; 10 varieties of soft winter 
wheats the flour from which is unsuitable for bread making unless blended 
with considerable quantities of stronger flour, hut is very good for other 
baking; and two varieties producing flour inferior for all purposes. 

Many of the wiieats highest in yield per acre, as shown by a 10-year average, 
were also among the first in baking strength. 

Yellow-berry in hard winter wheat, II. F. Roberts (Jour. Agr. Desearch 
[17. S.], 18 (1919), No. 3, pp. 155-169, figs. 2). — In (continuation of a previous 
publication (E. S. K., 20, ]). 835), tbe^ author gives additional data on the 
yellow-berry of wheat, the study having been inad{‘ at the Kansas Evperiment 
Station. One hundred and sixty- four lots of wheat were investigated to de- 
termine the relation of yellowy-berry to field conditions. Nearly half of these 
lots were imre strains or pure lines, while tlie others were checks or controls. 
The variation in yollow-beiTy percentages of the control row^s was closely fol- 
lowed by the pure-line rows alternating ^vlth them. 

The conclusion from the field tests is that the operation of common causes 
for the production of yellowy-berry overshadowed any differences that may have 
been due to hereditary tendencies. With respect to the relation of yellow-berry 
to date of ripening, the experiment showed a higher percentage with the 
later dates of ripening. The effect of yellow-berry on kernel weight, starch 
production, etc., was studied, and the author found the yellow-berry kernels 
to he higher in moisture and starch content and lower In protein and ash than 
the hard, flinty kernels. 

Seed tests made at the station during 1918, M. T. Munn (New York State 
Sta, Bui. 462 (1919), pp. 155-156).— Part 1 of this bulletin gives the results of 
analyses of 179 official samples of agricultural seeds collected during 1918, 
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while part 2 comprises a brief discussion of voluntary examinations of both 
purity and germination of 863 samples of seed received from correspondents 
during the year. The testing of seed com by the so-called rag-doll method Is 
described. 

HOETICULTUEE. 

The Yuma Mesa, A. E. Vinson, F. J. Crider, and G. E. Thompson {Arizona 
♦Sta. BuJ. 89 (1919), pp. 225-268, figs. 21). — At the request of the U. S. Heelama- 
tion Service, the president of the University of Arizona appointed a commis- 
sion to investigate and report upon the agricultural possibilities of the Yuma 
Mesa, with special reference to the production of citrus and otla'r commercial 
fruit crops. The results of the Investigation are here presented. Considera- 
tion is given to the topography, climate, and soil of the mesa, and to the 
character of existing fruit plantations, together with the commission’s recom- 
mendations. 

The commission concluded, In brief, that the Yuma Mesa is particularly well 
adapted (o growing citrus of high quality, dates, oliv<'S, grapes, tigs, and early 
truck. While ordinary held crops probablj cun not comptde with similar crops 
grown in the valley, they can be produc(‘d in quantities sutneumt for home 
needs. The irrigating waters of the (’olorado River will, in large part, supply 
the fertilizing elements whicli jirove so oxpiaisive In many citrus sections, 
and co\(>r crop'> can be successfully grown. The commission therefore recom- 
mends that thv‘ Yuma M(‘sa be brought under irrigation according to the plan 
propos(‘d by the engineers of tla^ U. S. lieclamation Service and be developed 
by the growing of ratriis and other subtropical fruits. 

The club inemlier’s home vegetable garden, O. P. (ho&E (U. S. Dept. Agr., 
Dept. (Ure. J/H \1919], pp. 11, fig. 1). — A contribution from the Slates Relations 
Service containing instructions for home vegetable gardening, specially pre- 
pared for use in boys’ and girls’ club work. 

Diseases and insects of the home garden, W. W. Gn dert and C. H. Popenoe 
(V, S Dept. Agr.f Dept. die. 35 [1919], pp 8t, figs. J^G) — A eobtrihution from 
the States Relations Service discussing methods of treating and preventing 
insect ])ests and diseases of the more important garden vegetables. 

Insecticides and fungicides, I. A. Codon (DisuUir Expt, I8ta., Dept. Agr. and 
Labor, Porto Hieo, Bnl 20 (1919), Spanish Ed., pp. 23). — A descriptive account 
of the more common insecticides and fungicidt‘s, including analytical data on 
Insecticides and fungicides sold in rt>rto Rico. 

Homemade, steam boiled, lime-sulphur wash, J. A. Berly (South Carolina 
Sta, Circ. SO (1918), pp. 2, fig. 1). — A steam boiling plant for making homemade 
lime-sulphur wash is described and illustrated, and directions are given for 
making both the steam-boiled and the fire-boiled wash. 

Mushrooms, T. H, White (Maryland Sta. Bui. 232 (1919), pp. 67-85, ffgs. 
2 ). — The results are given of studies of several phases of mushroom growing 
that have been conducted at the station for a number of yeai s by P. M, Novlk, 
0. P. Close, and later by the author. Cultural directions for growing mush- 
rooms are Included and a brief list of references is given. 

Differences in the yields of several varieties of mushrooms tested appeared 
to vary according to the condition under which they were grown. Eureka 
and Delaware, for example, gave the best results under cold and moist condi- 
tions, whereas Bohemia did the best under dry, warm conditions. Covering 
the beds with straw held the moisture more uniformly and resulted in a greatly 
Increased production. A rich loam soil when used for covering or “ casing *’ 
the beds after spawning gave better results than a poor, sandy, or clay soil. 
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Larger mushrooms end more in weight per equaire foot were produced In en 
unties ted vault than in a heated shed, but production censed In the vault tem- 
porarily when the outside weather became severely cold, whereas it continued 
throughout the winter in the healed shed. Production ceased one month 
earlier in the spring in the heated shed than in the unheatod vault. 

Manure from the horse barn produced nearly double the quantity of mush- 
rooms as that fixuu the cow barn. Loam mixed with the manure caused an 
increase in the yield and prolonged iiroductioii. Loam also decreased the heat 
from fermentation when the beds were llrst made up. Manure from mules fed 
on molasses fcxxl proved to be detrimental to mushroom production. When 
wheat bran and whole corn were fed with alfalfa hay the production of mush- 
rooms was double that from beds made uj) with manure from teams that were 
fed the same grain ration with timothy liay. 

Under cool conditions bottom heat may be effective in causing the spawn 
to grow and produce better, but if the mushroom house can be maintained at 
the right temperature bottom heat is unnecessary. After fernieutation of the 
manure stops the temperature of the bed will fluctuate with that of the 
house, thus indicating the necessity of having the mushroom house properly 
warmed and insulated. 

Insect enemies and diseases of the tomato, O. Powell {V. S. Dept. Agr.^ 
Dept. Ci?'c. JiO {19IV), pp. 18, figs. 23). — A contribution from the States Uelations 
Service discussing ruetbods of controlling insects and diseases injurious to 
tomatoes. 

[Keport of horticultural investigations] {Wi^eoufun i^fa. Bui. 302 (1919), 
pp. 20-23, fig. /). — Kesults of a fertilizer experiment conduct('d for several years 
by R. 11. Roberts and G. F, Potter on a bearing Early Richmond cherry 
orchard indicated the value of a nitrogenous fertilizin’ used eitlier alone or In 
combination with phosjdioric acid and potash. Plats receiving nitrogem showed 
an increase in yield, while trees to \\hi<*h only potash and phosphorus were added 
showed no gain over check plats. Nitrogen was applied in the form of 3 lbs. 
of dried blood and 1 lb. of sodium nitrate to each tree. The use of the nitrog- 
enous fertilizer also seemecl to produce a change in the fruiting habit of 
the tree. Trees rei'eiving nitrogeii carrie<l a large jiroportlon of their crop 
on 2- and 3-yenr-old sjiurs. Trees receiving no nitrogen produced tlieir fruit 
almost entirely from lateral buds on 1-year-old \\ood with a consequimt lack 
of spur development. It is pointed out that in order to keep the tree within 
bounds and low enough so as to make 4,prayliig and harvesting easier the In- 
creased sinisonal growth r(*siiltlng from applications of nitrogen must bo con- 
trolled by judicious pruning. 

Winter injury to cherry fruit buds is frequently sutUciently severe to 
materially riuhice the I'rop. Rol)ert8 1ms noted that winter injury occurs 
most readily in buds which arc nio.st developcxh Lt*ss injury was noted to 
basal and end Imds than those In the central portion of the shoot. Blossom 
buds on short spurs show much less injury than those on long terminal growths. 
Generally no sfiurs are formed if the terminal growth.s are less than 6 in. 
long and most of the buds on a twig develop into spurs if the growth is 
over 12 in. long. In view of the greater cold re-sistunce of blossom buds 
on spurs, the necessity of controlling the rate of growth of the tree largely 
through proper soil management becomes apparent. It Is pointed out that 
pruning also plays an Important part, as the length of the life of the spurs 1 b 
prolonged by keeping the top of the tree oi>en. As noted In a bulletin of the 
Station (K. S. R., 40, p. 742), it has been found that much more satisfactory 
results can be secured where a deflnite system of rather heavy pruning is follow* 
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^ with sour cherry trees which are making sufficient growth to provide for 
maximum production. 

Tests were conducted by Potter and Roberts to determine the relative rate 
of healing of pruning wounds when the cut was made so as to remove with the 
branch the so-called collar or enlargement at Us base and when the cut was 
made at the outer edge of the collar. The relative rate of healing did not 
appear to be materially dltferent In the two types of cuts. Hence it is concluded 
that the method of making the cuts at the outer edge* of the collar is to be 
preferred, as the smaller exposi'd surface will heal sooner than when the cut 
is made closer to the supporting i)ranch. 

[Report of horticultural work on the Belle Fourche reclamation project 
experiment farm in 19181, B. Atjne (U. S. Dept. Agr., Dept. Circ. 60 (1919)^ 
pp. 32-34, i).— A progress report on varieties of shade, ornamental, and 

windbreak trees that are being tested both on dry land and on irrigated land, 
including a list of fruit tre(*s planted in the farm orchard during the three 
y(*ars, 191(1-1918. 

Fruit growing on the northern Great Plains, M. Pfaendeu (U. S. Dept, 
Apr., Dept Cirr. 38 {10J9), pp. figs. 7 ). — A contrii)utlon rrorn the Bureau of 
Plant Industry, in which the author calls attention to certain problems of 
fruit cullun* in the northern (rreat Idains, outlines some of the experiments 
b<*ing underliiK(‘ii lor their solution at the Nortliern Great Plains Field Station 
at Maiidan, N. Dak , and gives some of the more important results thus far 
seemred relathe to dt*siral>le varieties of orchard and small fruits, methods of 
propagation, planting, and culture. 

IViiiter injury to fruit trees, G. H Henry {Rpt. Mm. Agr. Ontario. 1918. pp. 
20. D). — (^in^ful study of the winter injuries to fruit tie(*s during the winter 
of 1917 18, said to i>e tla* most sev(‘re in this respisH on record, shows a 
loss of 20 to 27) per c(‘iit of fruit trees in Ontario. Many more appeared 
likely to die. Varieties hitherto considered as safe in regard to cold were 
scriousl> damaged, Scncrnl lorms of injury and other causes are enumerated. 

(Notes on the winterkilling of fruit trees during the winter of 191 7-18], 
J. K. Shaw {Masmehusetts Sia Rpt. 1918, pp. 4^^, — Th<* author calls 

Jittention to some of the more important factors Involved in winterkilling, as 
observed after the severe winter of 1917-18. 

Trees located on low gi’ound, without free outlet for cold air and with ex- 
tensive hillsides or plateaus aho\e olTering conditions which favor the cooling 
of the air showed more damage tl»ii trees located where air drainage was 
good. (Considerable injury was done to i)oach trees generally. Of the apples, 
Baldwin, Gravenstein, King, and Uhode Island Gnaming were among the va- 
rieties suffering most. Some of the varieties rarely injured were Oldenburg, 
Wealtliy, Mcliitosli, Yellow Transparent, Northern Spy, and Ben Davis. Lack 
of vigor due to neglect, poor soil conditions, or the production of a heavy crop 
in the previous season rendered tlie tree more susceptible to injury. Young 
trees of excessive vigor, wdiich had grown late in the fall and failed to ripen 
their wood, were badly damaged. In some cases young trees of comparatively 
hardy varieties suffered from root-killing, presumably because tin* root stock 
was less hardy than the top. Such Injury was more common in the eastern 
part of the State, wdiere there was little or no snow on the ground. For such 
locations, it is suggested that It may be worth while to plant 1-year-old trees 
and set them deep enough to root from the scion. 

Nature and control of apple scald, G. Beooks, J. S. Cooley, and D. F. 
Fisheb {Jovr. Agr. Rcfiearch [U. S.], 18 {1919), No. 4, PP- 211-240, figs. 18).— 
A contribution from the Bureau of Blunt Industry, U. S. Department of Agrl- 
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culture, in which tlie authors summarize their earlier work on the nature an«2i 
control of apple scald (E. S. K., 40, p. 849) and give the results of more recent 
investigations on this subject A list of cited literature is included. 

The experiments as a whole show that the occurrence of apple scald is de- 
teriiiined by orchard, packing house, transportation, and storage conditions. 
Mature fruit has, in general, scalded less than immature, but fruit In which 
the surfaces were just changing from gi*een to yellow have scalded worse 
than those that were a leaf green and worse than those that had more com- 
pletely changed to yellow. Well-colored red fi*uit surfaces have been prac- 
tically iinnnine to scald. 

** Apples from trees receiving heavy Irrigation have scalded worse than those 
from trees receiving ligiit Irrigation. This vv^as found not to be due to the 
greater number of large apples in the formei* case, but to some forcing effect 
that increased the susceptibility to scald In both large and small apples. De- 
layed storage lias increased or decreased apple scald, depending upon the 
amount of aeration the apples received during delay. Apples in vi'ntiiated bar- 
rels have developed less than one-third as mucli scald as tho.se in commercial 
barrels wdien botli were held in a storage room that received an occasional 
ventilation, hut where the storage room received little or no ventilation the 
ventilated barrels caused but little decrca.se in .scald. 

^*The umoimt of scald dm'eloped in coUl-storagc plants has varied greatly 
with the location in the room. Apple.s near the aisle or near a door have 
scalded far less than those in the bottom of tlie .stack. Boxed apples exposeii 
to a continuous air current of 0.88 mile i>er hour in a commercial storage plant 
have been practically free from scald, wldle .similar api)U‘S that did not receive 
the constant fanning became badly scalded. Stirring of the stora^ie air has 
been found more iniportaut than its renewal in the prevention of aiiph' scald. 
The ordinary commercial apple wrapi)ers have caused but little decrease in 
scald, and paraflin wrappers have been but slightly better, but wrappers im- 
pregnated with variou.s fats and oils have either (uitirely jirevenied the disease 
or reduced It to a neglihle quantity. In barrel experiments in which only part 
of the fruit was wrapped, scald lias been greatly reduced on the apples adjacent 
to the wrapped ones as well as on the wrapped apples tiimuselves. 

“Typical scald has been artificially produced in a few da>s’ time l)> expos- 
ing apples to the vapors of eth>l acetate, amyl acetate, or meliiyl butyrate. 
The manner in which scald can be produced artificially and the different 
methods of control Indicate that the disease is due to the accuuuilation of 
esters or similar products of tlie apple in the tissues of tlie fruit and m tlie 
surrounding air. The vapors of these substances can be carried away by air 
currents or absorbed by fats and oils.” 

Twenty years of fertilizers in an apple orchard, U. P. Hedrick and R. D. 
Anthony {New York ^tate Sta, Bui. ^60 {1919), pp. 71-96, fig. i).-~Bulletin 339 
of the station gave the results for the first seven harvests in a fertilizer experi- 
ment which was begun in the .station grounds In 1896 (E. S. U., 2.5, p, 043). 
The present bulletin discusses tlie results secured in eight additional harvests. 
The factors considered in Interpreting results are yield and size of fruit and 
tree growth. Detailed tabular records are given for each tree included in the 
experiment. The results secured on each plat are summarized and discussed. 

As measured by yields, acid phosphate at the rate of 840 lbs. per acre per 
year has been of no benefit when used alone. The addition of 190 lbs. of 
muriate of potash to the 340 lbs. of phosphoric acid apparently increased the 
yields, but the annual addition of 50 lbs. of readily available nitrogen to these 
amounts of phosphoric acid and potash has caused no increase in yield. Plats 
receiving stable manure have yielded no more than the check plats. There has 
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been e tendency for tb© checks and phosphoric acid plats to take a slightly 
lower rank In yield as the experiment has continued. In general, the results 
are so contradictory that no conclusion of practical value can be drawn from 
the yields. 

As measured by size of fruit, there is a greater difference between two 
near-by checks than between any fertilized plat and its neureKst check. This, 
considered in connection with the variations among the tliiplicates of the ferti- 
lizer treatments, makes It impossible to draw any definite conclusion as to the 
effect of the treatments on size of fruit. 

As measured by tree growth, the two phospliorus and potassium plats lead 
their adjoining plats, both in size of trunk and in tree volume, but it was 
impossible to conclude whether the increases were due to the potassium or the 
combination of the two elements, or to some tree or field variation which does 
not now show. Heavy applications of nitrogen In a complete fertilizer and In 
manure have not increased tree growth. 

As measured l>y the costs of treatnuans, cerlain plats have given increases 
sufiicient to equal the costs, or even to show a profit. Similar treatments in 
otliei* jilats have resiiltt'rl In a loss. 

Sumniiiig 111 ) the results <»f the eicperiment as a whole, the authors conclude 
that if Uie results continue in the present dire<‘tion for another ten years, the 
increased yields ma> justify the recommendation of one or two of the treat- 
ments gh(*n; but at present this can not be done. Attention is called to the 
fact that these results are from a cultivated orchard on .soil naturally well 
sup])lie<l with (lie tilant feed ohunents. On thin, unlertilized, or in sod orchards 
the ri'sults might he <iui{e difierent. 

Dusting experiments in peach and apple orchards, F. D. Fkoximk and G. S. 
Rai STON {Vir</nua liuL 223 (1910), pp. S~1C), — Results are given of 

ex])eriineiits canned out during the season of Ifilll to dt‘teriiiine the elliciency 
of the (Just lonu of application in the control of the coruinon diseases and 
insects of Virginia apple and jieach orchards, exclusive of those which are con- 
trolled by doriiiant apiillcatlons. No particular effort was made to compare 
tiio economy of the dust and liquid applications. 

Tlie n'sults of these experiments, supplementc'd by data from similar work 
applicable to Virginia conditions, led to the following conclusions: 

“ Ihisling mixtures which contain sulphur and arsenate of lead, with or with- 
out the addition of a filler, have given satisfactory control ot peach scab and 
fpossiblyl cnrculio, and may be used, Tf desired, for the first two summer appli- 
cations. Tlu'se materials, how^ever, did not prove satisfactory in the control of 
browui rot, and therefore should not be relied on for the third or subsequent 
summer application. 

“ Dusting mixtures containing arsenate of lead as the insecticide have given 
satisfactory control of codling moth. Bordeaux dust gave especially satisfac- 
tory control of blotch and leaf spots In these experim<‘nts. Bordeaux dust and 
sulphur dust mixtures were practically worthless in the control of bitter rot 
in these experiments, and neither should be used for this purpose. No data on 
scab control were obtained In this work, but other investigations have shown 
the uncertainty of satisfactory control w'ith such dusting materials as have 
been employed.” 

Peaches: Production estimates and Important commercial districts and 
varieties, H. P. Gould and F. Anduews {U, S, Dept. Agr. BuJ. 806 (19W), pp. 35, 
figs. 7). — A joint contribution from the Bureau of Plant Industry and the Bureau 
of Crop Estimates. It discusses the relative importance and extent of the peach 
Industry In the United States, presents statistical estimates of the annual pro- 
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dtiction of peaches for the years lfKM)-1919» inclusive, and gives an account of 
Important commercial dlstriotn and varieties by States, 

The kaki or oriental persimmon, I. J. Condit {California Bia. Bui. S16 
(X9I9), pp. 2S1~266, figs. 20). — An account of the oriental persimmon {Diospyroa 
kaki)^ with reference to tiie history of its culture in the United States, and par- 
ticularly in California, botany, related sptH-ies, irregularity in production of 
staininate flowers with certain varieties, effect of pollination on fruit characters 
of certain varieties, astringency In persimmon fruits, horticultural vaileties, 
climatic and soil requirements, propagation and slocks, orchard iimnagement, 
harvesting, processing and drying, packing, marketing, cold storage, chemical 
analyses of fnnls, and diseases and insect pests. A bibllogriiphy of persimmon 
literature is ai)pendecl. 

Commercial Dutch-bulb culture in the United States, D. OiunaTiis and 
H. E. JUENEMANN {V. B. Dept. Agr, Bui. 797 iJ9J9). pp. 50, figs. 32). ’—The 
authors point out that in normal times the value of the hulhs used In the 
United States is not far from $2,000,000 a year, while those actually produced 
here are scarcely worth $25,000 in any one year. Tills is attributed to the 
rather commonly expressed oi»lnion that it has h<‘en cheaper to buy imported 
stocks than to gr<>w them. In view of the fact that this condition seems certain 
to change, the authors here present the available information on the subject of 
bulb culture, including a description of methods which have succeeded in this 
country and abroad. The following phases are discussed : Soil adaptation ; tem- 
perature, soil and fertility requirements; number of bulbs grown iier acre; plant- 
ing; depth of planting; treatment after flowering; rogning; linrM\sting the 
flowers; cultivation; har\(‘sting the bulbs; storing and (airing , cleaiiing; sizing; 
advantages of sizing; culling; propagation; determination of llowering quality; 
packing bulbs; shipping bulbs; bulb growing for pjejisiii‘t‘ ; miscellaiH'ous bulbs; 
bulb pests; the best varieties to plant; of narcissuses; varieties of 

tulips; and varieties of hyacinths. 

A list of detiiiitions pcitainiiig to tiie hull) husiii(\ss is api)ciKl(Ml. 

Distribution of tulip and narcissus bulbs in 1919, H. A. Ovkley {V. S. 
Dept. Agr., Dept Ctre. 65 (1919), pp. 4, figs. Jf). -A jiopular circular Issued with 
the tulip and narcissus bulbs sent out by the Oliice of Oongrtvssional Sin^d Dis- 
tribution in 1910. It contains directions for tilantiog and caring for the bulbs, 
methods of lifting and dividing bulbs, and naturalizing the narcissus. Varieties 
of Holland bulbs and narcissuses, included in the distribution, are described. 
Efforts to establish the bulb industry fii this country by tlie Department of 
Agriculture and others are briefly noted. 

Making and maintaining a lawn {U, 8. Dept. Agr., Dept. Ctre. Jf9 {1919)^ 
pp. 6). —A contribution from the Bureau of Plant Industry containing practical 
instructions for making and maintaining a lawn. 

Horticultural exhibitions and garden competitions, F. L. Mui.fokd (U. 8. 
Dept. Agr., Dept. Circ. 62 {1919), pp. 38, figs. 13). — A contribution from the 
Bureau of Plant Industry, in which the author discusses horticultural exhibits 
with reference to their organization, competitors, classification, various types of 
exhibitions and shows, arrangement and judging of exhibits, premiums, and rules. 
Lawn and garden competitions are also briefly discussed. 

FOEESTEY. 

A policy of forestry for the Nation, H. S. Gbaves (17. 8. Dept. Agr., Off, 
See. Circ. HS (1919), pp 11). — This comprises the statement of a program of 
forestry for the Nation, prepared by the autiior and presented before a series of 
forestry confei-ences in different sections of the country during 1919. 
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Yhe waning timber snp|»lies, B. Seobest (Mo, But. Ohio Bia., 4 {1919), No. 9, 
pp. 267-271 ). — A discussion of the waning timber supplies In the United States, 
with special reference to the hardwood and timber situation in Ohio. 

Forest devastation: A national dianger and a plan to meet it, G. Pinchot 
KT AX. {Jouf\ Forestry, 17 (1919), No. 8, pp. 911-945). — This comprises the report 
of a committee appointed by the Society of American Foresters to recommend 
action for the prevention of forest devastation on privately owned timber- 
lands in the United States. The committee first outlines the present situa- 
tion as to the timber supply and forest devastation. A plan is then submitted 
for meeting the situation, together with suggestions on necessary legislation 
to carry out the plan. 

Climate and for<‘.st fires in northern California, S. B. Snow {Jour. For- 
estry, 17 {1919), No. 8, pp. 905-979, pLn. 2, figs. 5). — A preliminary p«per based 
on data obtained at the Feather lUver Experiment Station, Quincy, Cal., In 
1015, 191(1, and 1917, in connection with a study of the rate of spread of fires 
as controlled by physical factors. 

The study shows that although litter is callable of holding Its own weight 
of moisture, a layer of htler from 1 to 1.5 in. deep can, under normal condi- 
tions of Slimmer weather, be reduced from the saturation point to air dry 
in from one to t^^o days. Litter with over 8 per eeiit of moisture will not burn. 
During tlu‘ season great lluctuations in moisture content occur on differ- 
ent ('xpo^u]•es and at different elexalions. The moisture content on a north 
slope ma> la* above the danger ^Miiiit for three-fifths of the season as compared 
with one-third on a south sloiii' during tin* same period. Clear weather in late 
fall may result in the rapid drying ol litter, even at high elevations and 
after it lias been saturated by o\er 1 in. of rain. Air-dry litter lias the prop- 
erty of taking up moisture from tin* air, eliietly at night, to the extent of 5 
to 0 per et'iit ol its own VNciglit. A study of factors inlluencing the dryness of 
litter, siK'h as c\apoi‘ation, wind movement, relative humidity, aud tempera- 
ture, Hliow's liiat they all have the sanu* .seasonal and diurnal maximum aud 
minimum 

'^riie autlior liiids that the rate of spiead of fires is best measured by size of 
periiiieiiter, ratlu*r than by linear di^^tance traveUd or by area covered. For 
slowly spr(*ading liri*s, size of perimeter based on elapsed tune Is an arith- 
metical iirogression, while with more rapid spread it tends to become a geo- 
metrical progression. Kate of spread, as governed b.v wind velocity, may be 
stated to var.v as the square of the v^clocity. 

Airplane forest fire patrol in California, R. F. IIammatt {Amer. Forestry, 
25 {1919), No. SJ2, pp. 1551-1553, fig. 1). — A popular review of the first season’s 
activities of the airplane forest lire patrol servioe. inaugurated by the Forest 
Service of the U. S. Department of Agriculture in cooperation with the War 
I>epartrneut on .lune 1, 1919, in California. 

Three months’ trial with airplane forest fire patrol has demonstrated an 
efllclency of about 85 per cent in the discovery of fires, with indications of a 
much higher efficiency with added experience. Tlie effective discovery radius 
at an altitude of 5,090 ft. above the country patrolled is not less than 30 miles. 
The reporting of fires, however. Is classed on the whole as unsatisfactory 
when compared witli a system of lookouts and specially built telephone lines 
that have taken 12 years to Install, develop, and perfect. “ Without wireless, 
or some other method of greatly hastening the report time, the airplane can 
never function as efficiently as does our present-day lookout system.” 

No ace«rate data are available on the cost of the service. 

Windbreaks, A. K. Chittenden {Michigan Sta. Quart. Bui, 2 {1919), No. 2, 
pp. 88, 89). — Suggestions on windbreak planting. Including diameter and height 
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measurements of 12 white pine, Norway spruce, Austrian pine, Carolina poplar, 
and Osage orange hedges that have been planted for periods ranging from 17 to 
35 years. Jack pine, Scotch i)lne, and Austrian pine are specially recommended 
for windbreaks on sandy soil, as they have fairly compact root systems, will 
not sap the soil under adjacent fields, and make a rapid growth. White cedar, 
though slower growing than the above species, is specially adapted for w^et 
or very moist soils. 

National Forest areas, June SO, 1019 (tJ. ;Si. Dept, A(jr., Forest 
J919t pp. 7). — A slatistical report on National Forest areas, national monuments, 
national game preserves, and lands acquired iii the White and Appalachian 
Mountains under the W^eeks Act to June 30, 1919. 

Outdoor life in the Colorado National Forest (U. St. Dept. Apr., Dept. Circ. 
$4 {1919) t pp. 19, pi. 1, figs. 7). — ^Ati account of the recreational features of the 
Colorado National Forest, Including much information of value to tourists and 
campers. 

Vacation trips in the Holy Cross National Forest (U. Dept. Agr.. Dept. 
Circ. 29 {1919), pp. 15, pi. 1, figs. 5). — An account similar to the above of the 
recreational attractions of the Holy Cross National Forest in Colorado. 

Mountain playgrounds of the Pike National Forest {U. S Dept. Agr., 
Dept. Circ. 4 I {1919), pp. 17, pi. 1, figs. 6). — An account similar to the above of 
the recreational attractions of the Pike National Forest in Colorado, 

The vertical growth of trees, 11. H. (^^mb.voe {Jour, and Ptoc Rf^y. Stoc. 
N. S, Wales, 52 {1918), pp. 377-38Jf) — Measurements for a number ol 
were made on trees of several species to determine wlielber tlie trunk of a 
tree continii(‘S to lengthen among or below the branches wlnlc it increases in 
girth, or whether the increase in luaght is wholly due to the growth at the 
tree top. 

Although conclusive proof is still wanting, especially in regard to tail-grow- 
ing trees, the data thus far sevured tend to show that althougli both the boles 
and branches increase in diameter as the young trees grow there is practically 
no extension in length of stem among or below the branches, at least during 
the first few years. 

Botanical identifications of British Guiana trees and plants, L. H. Hohen 
KEUK {Jour. Bd. Agr. Bnt. Guiana, 11 {1918), Nos. S, pp. 98-106; 4y PP- 778- 
185). — A list is given of trees and plants of British (hiiana wdiich have been 
botanically identified at Kew from siiecimens collected by C. W, Anderson in 
1914. 

The mountain trees of southern California, E. C. JAEfiKii {Pasadena. Cal.: 
Pasadena Star-News Pub. Co. [1919], pp. 105, pi. 1, figs. 55).— A guideliook for 
tree lovers, containing popular descriptions of trees in ,south(‘rn Oalifornla oc- 
curring at an elevation uliovo 3,500 ft. Shrubs or woody plants less than 15 ft. 
high are not included. 

Notes on Eucalyptus, VI, J. H. Maiden {Jour, and Proe. Roy. Soc. N. S. 
Wales, 52 {1918), pp. 4^5-519). — In continuation of previous paiw^rs (E. S. R., 
41, p. 744), supplementary notes are given on several species of Eucalyptus, and 
two new* species are described. 

Two new species of Eucalyptus, R, H. Cams age {Jour, and Proc. Roy. Soc. 
K* 8. Wales, 52 {1918), pp. 453-4^0, pis. 5). — Eucalyptus puniila n. sp. and 
E. mitchclli n. sp., natives respectively of New South Wales and Victoria, are 
here described. An oil analysis of E. pumila, made at the Technological Museum 
of New South Wales in 1907, is also given. 

On the technology and anatomy of some silky oak timbers, R.^. Baker 
{Jour, and Proc. Roy. Soc. N, S. Wales, 52 (i,978), pp. 362-376, pis. 13).— This 
paper reports investigation on the timbers of the silky oak {Qrevillea robusta), 
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red silky oak (0. hUlima)^ satin silky oak (Emhothrium wickhami), bull silky 
oak (Vardwellia mUvrnU), and pink silky oak (Orites excelsa). Data on the 
various tinibors showlnj? color, order of hardness, weight per cubic foot, breaking 
weights on standard size, salient inacroscopical and microscopical features, and 
the character of the bark are summarized in tabular form. 

Slash pine growth in the South, W. K. Maitoon {Amer. Forestry, 25 {1919), 
No. S12, pp. 1547-1550, figs. 5). — The author calls attention to the commercial 
importance of the slash pine {Pinus caribea), and the opportunity to utilize 
protitably hundreds of thousands of acres of sandy, “barren” lands by 
handling them for turpentine and pine timber products from second-growth 
slash pine stands. 

Handbook of the technique of the softwood industry (spruce and Hr), 

J. Aiieles {Ilandhuch dcr Technik des W eichholz hand els iFiclite und Tanne), 
Berlin: Paul Parey, 1918, pp. X-^-SSO, figs. 68). — A handbook for lumbermen, 
lumber dealers, silviculturists, and forest owners, with special reference to 
the sawmill industry and tlie pnKluctlon of dimension material. 

Tight and slack cooperage stock production in 1918, F. H. Smith and 
A. H. Pii.KsoN (?/. Dept. Agu, Forest [1919], pp. 15). — A statistical re- 

port on tiglit and slack cooperage in 1918, prepared by the Forest Service in 
cooperation with the Associated (^ooi>erage Industries of America. 

DISEASES OF PLANTS. 

Report of the [Maryland] State [plant] pathologist, C. E. Temple 
(Rpt. Mil. Agr. *s'oo., 2 {1917), pp J61-t69). — The unusually wet spring and sum- 
mer favored the spi'ead of plant diseast^s, and resulted in important losses. 
Accounts are given of Fusaniim wilt and Septoria leaf blight of tomatoes, 
and also of spraying Gxr>eriments. 

[Report of iliel d<qiartnieiit of botany, A. V. Osmt n {Massachusetts Sta, 
Fpt. 1919, pp 20a~26o). — Brief accounts are given of the various line.s of work 
carri(‘d on in this dejiarlment during the year 1918, most of the Investigations 
being on plant diseases and methods for their control. 

Tlie antlior states that tlie winter ot 1918 was an especially severe one, 
follo\^'ed l)y a cold spring and a drought which extended tiirough the summer. 
As a result, a great many of the crops were seriously atfected. 

In connection with the disease investigations, an account is given of an 
attack on potatoes due to a fungus of the genus l^homa. This fungus produced 
typical stem lesums, and is thought to have been responsible for a considerable 
amount of damage to the potato crop. Studies made of the organism seem 
to Indicate that while it is at least mildly parasitic under conditions of 
moisture, it will not prove serious under normal seasonal conditions. 

Some notes are giieii on the occurrence of mosaic disease and leaf roll of 
potatoes, and the advantages of planting inspected and certified seed are 
pointed out. Tin' nuthor reports the occurrence in the State of “ white pickle,” 
a form of cucumlx'r mosaic which occurred at several points, both out-of-doors 
and in greenhouses. 

Notes on New York plant diseases, IT, F. C. Stewart (New York State Sta, 
Bui. 403 (1919), pp. 157-188, pis. 8). — ^This is a second contribution on miscella- 
neous plant diseases, the first (Bulletin 328) having been previously noted 
(E. S. 11., 24, p. 549). 

In this bulletin the author describes various plant diseases in New York, 
among them a fruit rot of apples caused by Leptosphwria wniothyrium ; the 
blackening of the roots and stems of apple and pear seedlings; the blackleg 
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disease of cabbage caused by Phoma Ungam; the decaying of cabbage leaves 
In storage, due to an unidentified fungus; a storage rot of carrots, due to 
ScleroHnia Ubertiana, which often has associated with it the soft rot caused 
by Bacillus carotovorus; a leaf spot, yellow leaf of cherries; the aiithracnose, 
GloDOsporium cauhvornm; and leaf spot (Pseud ope::iza trifolii) of red clover, 
a Rhizoctonia leaf rot of white clover and a Orcospora leaf blight of white 
alsike clover. Notes are also given on several diseases of the currant, Including 
the relative importance of anthracnose and leaf spot, the attack of currant ber- 
ries by P. ribts; a Rotrytis leaf spot; an angular leaf spot; Foines root rot; 
and a root rot caused by Jlypboloma perplcxinn, 

[Plant-disease investigations] (Wisconsin Stn. But. S02 (19 tO), pp. 5-f7, 
ftgs. 10), — Summary accounts are given of Investigations of plant disiaises and 
their control, the experiments having been conducted in the doj>artments of 
horticulture and plant pathology of the institution. Among the subjects treated 
are the relation of soil temperatures to plant root diseases; disease resistant 
strains of tobacco dcveloried ; cabbage yellows controlled through dis(‘ase re- 
sistance ; seed as a source of cabbage blackleg disease infection; the use of 
formaldehyde for the control of onion smut; the removal of rye ergot by 
brine baths; stripe disease of barley in Wisconsin; the effect of heating soil 
on plant growth ; the spreading of grain stem rust by barlxirry ; and the result 
of a plant disease survey. 

Report of the mycologist, R. 11. Bunting (Govt. Gold ('Jonst, Rpt Agr. 
Dept.f 1918, pp. 22-24 ). — Cacao brown p(»d was increasingly prevalent through- 
out most of the cacao belt during th(‘ year, s<jine C()rn\spondence appearing 
between prevalence of the disease and humidity. 

White thread is also increasing in prevahaice. It is not known whether 
Marasmius scandens is solely responsible for the disease. Polypoi us hgnosus 
remains the chief cause among the local cacao root disetises. The degree of 
prevalence of Para rubber root disease.s is unchanged. Canker causes consid- 
erable apprehension. Ptairuits were affected with the bunching disease and 
by Cercospora personata. Millet has been damaged by Sclcrospora graminicola. 
Several parasitic fungi were identified, and new species are named as de- 
scribed. 

Constitutional chlorosis, L. Savastano (R. P>taz. 8lper. Agrumic. e Frutiic. 
Acireale, Boh S6 (1919), pp. 5). — Chlorosis in plants due to external causes ac- 
cording to groupings here indicated is dlstingnisliod from the form of chlorosis 
which is asserted to be constitutional, and which is discussed in this bulletin 
as to its nature, causation, and treatment. 

[Scorching due to cupramnionium washes], O. BtiTLEii (Prog. Apr. et 
VUia. (Ed. VEst^Centre), 39 (1918), Ao. 31, pp. This Is a condensed 

translation of a contribution previously noted (E. S, K., 118, p. 255). 

A new case of symbiosis between a bacterium and a fungus, W. Bally 
(Verhandl. Naturf. Gesell Basel, 28 (1917), pp. 391-406, figs. 11), — A fungus, 
described a.s a new species under the name of Dendrostilhella niacrospora, is 
said to contain constantly a spore-forming bacterium which is thought to 
sustain a symbiotic relation with its host. 

Notes on parasitic fungi in Wisconsin, IV~VI, J, J. Davis (Trans, Wts. 
Acad, Sci., Arts, and Letters, 19 (1919), pt, 2, pp, 671-689, 690-704, 705-727, figs, 
2). — These three sections follow the general plan of preceding ones (E. S. R., 
85, p. 844). An index i.s given of fungi referred to In the six sections noted. 

A biological study of the Peronosporacete, R. Laubert (Gartenflora, 66 
(1917), No. 5-6, pp. 71-74). — A partial study was made during April, 1916, la 
the neighborhood of Fort Rozan on the Nurew, of Peronosporace 0 e on a num- 
ber of plants which are named. 
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Kecent studies on Sclet‘Otiiim rolfsli, J. J. Taubenhaits {Jour. Agr. Re- 
search lU. S.], 18 (1919), No. S, pp. m-lS8, pis. 4, fig. i).— These studies were 
made at the Texas Experiment Station. 

According to the author, S. rolfsH attacks a large variety of cultivated crops 
and Is prevalent throughout the Southern States. Tt has also been reported 
in Illinois, The fungus is said to be a true parasite, found most frequently 
on light sandy loams. Air and moisture are both necessary for infection. If 
buried too deep in the soil the organism apparently dies, lienee deep plowing 
is suggested as a control measure. No varietal or physiological strains have 
been found, but there appears to be strong indication of pins and minus strains 
of the organism. 

The transmission of [plant] diseases through the seed, and compensation 
for losses so caused, F. K. Kavn {Jahresher Ver. Angew. Hoi.. IZ (1914). pp. 
18-27). — A study is outlined of infecti<m percentages from smut and stripe dis- 
ease on cereals, and suggestions are made regarding compensation for the 
resulting losses to planters. 

A preliminary note on foot-rot of cereals in the Northwest, B. F. Dana 
(K cirarr, n. s(t., 50 {1919), No. 1299. pp. — A rejjort is gi\en of a foot- 

rot disease of cc'reals which was found in .several counties of Wiishingtou dur- 
ing 1018, lieing pari icuhirly de.structtve to wheat but also occurring on oats 
and bar!(\\ A study of the fungus was made, and a mycelium was found 
that agre(‘d fairly well witli Ufuzoctonia soJani except in the diameter of the 
hypluc. No fruiting .stage of the fungus has been connected with the sterile 
stage en ilw' )»ase el the culms The author believes that there i.s a close 
similarity betwecai thl.s dis(‘ase as it occur.s in Washington and that described 
as caused by Ophiobolus gtaminis in Australia He al.so ludieves that it Is 
Identical with tlH‘ disease reported by Cordley (E. S. R, 14, p. .307). as occur- 
ring in Oregon. This would indicate that the disease has been present In the 
Northwest lor a considerable time. 

The imperfect stage of liepto.sphjcrla tritici of wheat, Jj. W. Durretx 
( 8c/f ??cr, n. sn 50 {1919), Ko. 1289, pp. 252, 258) — Tlie author reports finding 
a sjiecieH of Ascochyta in conne<dion with studie.s of niithraonose of small 
graiy.s, and uhile culturing /.. tntici the relationship of the two forms was 
indicated. Single .spore cultiire.s of ascospores of L. tntxH produced, on 
potato agar and on sterile straw, pycnidia and pycnospores like those found 
growing ^vith the perlthecia on tlie \\heat plant. 

Aged bean seed, a control for bacterial blight of beans, C. W. Rapp 
{Bcience, a. ,vor., 50 {1919), No ISOS, p. 508). — The author reports that in the 
investigation of ba<’terial blight on beans due to liavtcnum phaseoli the most 
successful method of eliminating the disease has been the use of aged 
seed. Experimental plats were planted with seed two, three, four, and five 
years old. Seed four end live years old ne'siT produced blighted plants, but 
the percentage of germination was so low as to prohibit its use. Where two 
and thiw-year-old seed was used for planting on uninfected land and at a 
suthclent distance from otlier bean patches there was little or no disease, and 
the percentage of germination was sutTi(*lently high to make the use of such 
seed practical under actual farming conditions. 

Ascochyta pisi, G. Scalia {Btaz. Bper. Agr. Hal., 51 (1918), No. S-6. pp. 228- 
242 , pi, 1). — An account Is given with discussion of a disease causing spots on 
leaves, stems, and seeds of beans, the organism associated with which Is said 
to show slight disagreements with A. pisi as found on peas. 

Bacterium solauaccarum lu beans, E. F. Smith and L. McCulloch 
(Science, n, ser., 50 (1919), No. 1288, p. 258).— The authors report having re- 
ceived In June, 1919, badly diseased bush beans from Lynn Haven, Fla. The 
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leaves were vt^lted and more or less brown^ even the petioles being brown and 
wilted to their base. The roots were brown and the epidermis somewhat de- 
cayed In places, and the woody parts of the plants had dark stained vascular 
bundles. Examination showed the presence of bacteria and cultures were 
obtained having the characteristics of B. solanacearum. 

Inoculation experiments were conducted on a numb(*r of dilTorent legumes, 
and it was found that Wa^bush, Red Valentine, and Refugee beaus were very 
susceptible. In addition good Infections were secured in Lima beans, a brown 
Speckled variety of Pinto bean, and the Great Northern, u white Navy bean. 
Inoculations of the organism into peas showed that while the infection pro- 
ceeded more slowly, it was not without pathogenic properties, at least for some 
varieties. The organism was also found infections to tlie soy bean and to 
cowpeas. Tliis is the first time that the dim^ase has been reported on beans, 
peas, soy beans, or covpeas. Beans are said to be very susceptible only In the 
earlv stages of their growth. 

Potato demonstrations [regarding diseases in Ontario], G. S. Htniiy 
(Rpt. Mm, Aqr, (niiaiw, 1918, pp. 72-78 ). — Tests conducted in each county of 
Old Ontario with seed potato varieties from Old Ontario, New Ontario, and 
New lUmnswick are discussed, with tabulation of results as regards percent- 
ages of leaf roll and mosaic as related to reduction in yield by these dis- 
eases. 

The former disease is the more widely distributed and the m(>n‘ di'struetive 
to yields. Seed from New Ontario apjieared to give the largest yiidds. Further 
tests on this point are to be made. 

Bacterial blight of soy bean, F. M. CoEKcmi {Jour. Aqr. Resvanli [ff. 

18 (1919), No. Jf, pp. 179-193, pis. 8, fig. 1).— In continuation of a previous brief 
reference (E. S. R., 37, p. 842), the author describi‘s iiacterial blight of sov 
bean, which had been under Investigation at the University of Wisconsin. The 
organism causing this disease has been isolated, its mondiological and cultural 
characters are described, and a technical description is given of the organism, 
Bacicrium gJycineum n. sp. 

The blight has been under observation for sex oral jears, and is considered 
the same as that reported from various parts of the United States. It is 
characterized by the apiiearance on the leaves of small, angular spots which 
are either isolated or confluent. In late stages, the diseased tissues become 
dry and drop out giving the leaves a ragged appearance. Bacterial exudate 
occurs on the leaf spots but Is not very evident except under favorable mois- 
ture conditions. Petiole, stem, and pod lesions accompany the disease on the 
leaves. 

The bacterium Is said to make its entrance into tissues without wounds. Its 
Isolation has been accomplished rc^peatedly, and the disease is readily pro- 
duced by inoculation. The best growth of the organism is said to occur be- 
tween 24^ and 20° C. The maximum is about 35®. The absolute minimum 
has not been determined. Slow growth develops at 2® 0. Tlie organism Is 
said to be sensitive to desiccation, and there seems to be gradual loss in 
pathogenicity when grown in artificial culture. Certain variations in cultural 
behavior have been noted, and the author believes that possibly she has been 
dealing with forms of a slightly variable species. 

Control measures have not been definitely worked out, but greatest promise 
appears in the development of disease resistant varieties. 

Frelimitiary report on root rot in Hawaii, C. W. Oarpentee {Hawaii Sta, 
Press Bui, 54 (1919), pp. 10, pis. 8 ). — Observations and field and laboratory 
studies are said to have shown at least one active cause of the Lahaina dis- 
ease of sugar cane. This particular form of diseaiae Is caused by a parasitic 
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fungus of the Pythium deharyanum type. Apparently the same fungus or a 
closely related species is responsible for root rots of pineapple, taro, banana, and 
rice. The fungus was first secured in pure cultures from rice, and later from 
taro. The organism has had been isolated, and inoculation experiments show 
that it is capable of causing the root rots mentioned above. The fungus is con- 
sidered as being identical with P. deharyanum. 

The control of caiic fungi {fivgar [New Yorh], 21 (1919), No. f, pp. 22, 
23). — Ordinary Bonleaux mixture of the 2:2: 50 or 4:4: 50 strength is said to 
destroy the spores of injurious cane-seed fungi and to prevent entrance of such 
fungi, but it does not destroy fungi in the interior of the seed without injuring 
the seed. What is conshiered us an improved form of Bordeaux mixture is made 
up of coiH>er sulphate 14 lbs., lime f) ll)s , and wat(‘r 100 gal. 

New fruit liiiigi found on tlie (^hicago market, II. E. Turley (Science, n. 
scr., 50 (1919), No. 1294, pp. 315, SIG ). — Tlio author reports a new Botrytis on 
apple.s, I’oly.scyialum on grapefruit, and Pusariuin on grapefruit, the material 
having b^ en fuiind in llie markets in Chicago. The effect of the difierent fungi 
on the fruit is described, and results of Inoculation experiments show that dif- 
ferent organisms produce these disea.ses as claimed. 

A ca.se of caiiliflory and its significance, <4. liVKON (Naturw. Ziachr. Forst 
u. Landir., 14 {1910), No. 6‘, pp 241-251, Jigs. 2) -An account is gi\cn of obser- 
vations on canlitlory in apple trees which normally produce fruit buds only 
from young w(H)d This phenomenon Is thought to be due to maladjustment of 
some sort belueen abundant organic nutrient materials in the cortex and lively 
growth, assinjila hon, and ti’ansjuratfon in th(‘ crown of the tree If is .said to 
he more frecpiently im't with in iroiacal climates. 

Black knot of i>]unis and cherries, L. Cuasar (CfinacJ lUot , 42 (1919), No. 
12, pp 231, 232. fig. 1). — Black knot is said to i>e found all o\ er natario, occur- 
ring e\en on wild cherry, though (*oiit rolle<l with comi>arative case by removal 
of diseas4^1 portions and spraying with Bordeaux mixture at least three tiinea 
each year ncxonling to directions as detailed. 

C.Vmrt-noiKif*, F. Paui sun (Piog. Agr. el \ itic. (fJd. r L\st C( ul 1 c) , 39 (1918), 
No. 4G, pp. 4^^>2 ~'i()6 ). — An account is gi\en of a te^t 1 ) 0.0111 in lbI2 by replanting 
areas affeoled with nmcot, employing different grape \arielies. 

It ap])eais that of the \1 ih\-^ replanted soon a Her the removal of those 
affected w^ith roncet, soim', at lea.st, de\ eloped the trouble after a time, but 
apparently not after a varying numb^'r of ycais in <*ase of certain varieties. 
Tile r(’sults of certain observations suggest that the trouble may be spontaneous 
and due to a sort of autointoxication produced by secretions. 

Attempts to free the .soil from the tendency to jiroduce court-nou^ by use of 
disinfectants were nii.siicccssfiil. 

[Tests with fungicides against IVronosi)ora on grapexiiies] (M'embau u. 
Weinhandcl, 35 (1917), Nos. 18, pp, 107, JOS; 19, pp. 113, ).— Details are 

given in tabular form regarding the employment of Perocid Jiiid Bordola paste 
in comparative tests wuth standard Bordeaux mixture against Peronospora on 
grapevines in portions of Prussia, Bavaria, Hesse, Baden, and Alsace. 

[Casein in fungicidal sprays for grapevines], Vermorel and Dantony 
{Prog. Agr. et Vitic. {Ed, VEst-Centre), 40 {1919), No. 4ly PP- S5J, 352). — Tests 
with ordinary Bordeaux mixture and with the same plus 50 gm. of casein 
per hectoliter showed that while a greater quantity of the former remained on 
the grapes, the latter showed much more continuity on the surface and on 
drying left the copper compound much more uniformly distributed, also more 
adherent and persistent. Casein Is regarded as a very desirable addition to 
Bordeaux mixture, neutrallsstng to a gi*eat extent, moreover, the washing effect 
of rains on the copper compound. 
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Notes on tree pathology, L. Savastano (Ann. R. ^tasi. Sper. Agrumic. e 
Fruttic. Avircale, 4 (JDU-VJIS), pp. 1S7-208, pis. 6).— This includes parts XLIV 
to Ivll of the notes comprising this series (E. S. K., 20, p. 552). A list of all 
these publications is also given. 

Indigenous trees attacked by mistletoe in the Valley of Mexico, A. Roldan 
(Mem. y Rev. Soc. Cieiit. '^Antonio AlzatCy' SI (1918), No. i, pp. 11-21, pi 1 ). — 
The author names six species of trees attackeil by Phoradendron veJutinum 
and one attacked by y^ hi aehysyaehiinn, with a discussion of the forms of at- 
tack and injury and modes of multiplication and dissemination of these fungi. 

Memorandum concerning diseases of hlao trees (Casiiarina eqiiiseti- 
folla) in Mauritius, IT. A, Tkmpany (Mmirifivs: Dept. Ayr., 1919, pp. 4 )- — 
The pres(*nce of n dis(‘ase affecting filao trees on th(* Pas G^oin6riques and 
elsewhere has attracted the attention of the dei»artment of agriculture for 
some years. It was reported as increasing rapidly in 1917. A plan for a gen- 
eral surv(*y of lilao plantations, lalK>ratory investigations, and experiments on 
control measures was started in 1910. 

The discuLse is supposed to be due to a fungus identified as Trichosporiinn 
vesionlosum, or i)ossibly to this and anoth<*r fungus Dissemimition is prlml- 
pally by means of mycelium in the soil. The disease is brietly described. One 
form is charucl(‘rized by the formation of sooty spores, and this is termed for 
convenience, smut disease; in tlie otlior form, spore production is absent, and 
this is called for convenienee, dry-rot. The disease is siioradic, and does not 
seem to be contagious in the strict sense, as inoculation tests have not succeeded. 
The dry-rot attacks old trees with recluetion and etiolation of the foliage. 

Hevea diseases due to Diplodia, F. Vjniens (Pnl. Ayr. Inst. Kct. Saigon 
[Cochin Chitial, 1 (1919), No. 11, pp S2!-.^29). - Th\^ is a discussion of Diplodia 
and of identical, related or associated fungi eonnectcHl with die-baek and other 
diseases of Hevcvi (in Indo-Chiina ) , roots of wdiich may be attacked in case of 
old trees. Preventive and remedial measures are also discussed. 

Winter injury or die-back of the walnut. Tv. IT. I5a rrnKf.oR and 11. S. ItFED 
(California Sia. Circ. 216 (1919), pp. 20, figs. 14) — An account is given of 
studies made through se\eral seasons on the so-called die-back or wdnter 
injury of the Persian wLalniit (Jvyhins regia). The injury is characterized by 
the sudden death of the tops of the trees, and is usually tirst noticeable during 
the early spring following the dormant period. I<"our types of Injury are 
described — those due to early autumn fvost.s, winter drought, higli water-table, 
and allvali soil. Suggestions are given for the control of injuries as far as 
any definite means are known. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Suggestions for field studies of mammalian life histories, W. P. Taylok 
(U. S. Dept. Ayr., Dept. Circ. 59 (1919), pp. 8). — This Is said to be the out- 
growth of an unpublished memorandum to field workers, prepared in 1917, re- 
garding the desirability of increased attention to the gathering of life-history 
material. 

Directory of officials and organizations concerned with the protection of 
birds and game, 1910, G. A. Lawyek (t7. S. Dept. Agr., Dept. Circ. 6S (1919), 
pp. f8).--This Is the twentieth annual directory of officials and organizations 
concerned with the protection of birds and game in the United States, Canada, 
and Newfoundland, revised to August 1, 1919. 

Onr national elk herds, H. S. Graves and B. W. Nelson (U. 8. Dept. Agr., 
Dept. Circ. 61 (1919), pp. S4, figs, 20). — ^A program for conserving the elk herds 
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on National Forests about the Yellowstone National Park based on studies 
made by the Biological Survey and the Forest Service. 

Notes on the natural history of the bushy -tailed wood rats of California, 

J. Dixon {Vniv, Cal. Pubs. Zool., 21 {1919), No. S, pp. 49-74, phs. 3, ftps. S ). — 
A report of studies of two subspecies occurring in California, namely, Neotoma 
cincrea cinerea, known as the gray bushy-tailed wood rat, and N. cinerca 
occidcntalis, known as the western bushy-tailed wood rat. They are said to be 
of little or no economic importance In California, since they are mostly dwellers 
in rough, mountainous country, far from human habitations. 

[Hats and their relation to diseasel (./oi/r. Roy Pnyiit. TnM., 40 (1919), No. 
1. pp. 44-'^'^)- Several pap<'rs relating to the subject are presented, namely, 
The Zoology of Tints and Mice, with Special Keference to the Question of the 
Future Control of the Hat Population, by M. A. C. Hinton (pp. 4^1-52) ; The 
Fleas Found on Hats and Their Relation to Plague, by A. W. Racot (pp. 
I>8-GP) ; The Rat as a (Carrier of Diseases Transnii‘'sii)le to Man and to Other 
Lower Animals, by A. C. R. Foubu-ton (pp. Ol-GO) ; and The Rat Problem- 
Repressive IMethods, by W. Hanna (pp. 7(t-77). 

Tlie crow (Corviis hrachyrhynchos) , (^ K Sanboiin i t al. {Oklahoma 8ta. 
Pul 12H (1919), pp H) — Tlie loss occasioned by the crow in Oklahoma led to the 
study of this bird and tlie preparation of tills preliminary bulletin, A discus- 
sion of tlie damage done by crows, tlieir winter prevalence in Oklahoma, and 
the location of crow roosts in the State is followed iiy a l>rief discussion 
of th(‘ir general habits. Studies tinis far lane shown that grain, i)eaniits, and 
pecans are the pi iiuapal diet in the State during the fall and winter, when 
availalile, and at otiuM- times animal oftal, W('ed sei^ls, and insects. From the 
data at luind is estirnat<'d that at least 10,(i00,000 crows were ]>resenl in the 
State (luring the winter and consumed 1 hu. of grain daily per 1,000 crows, 
or 5f!l .200,(100 wortli of grain during the winter. 

IMcIhods of poisoning the crow, laised upon formulas given by Kalmback 
(10. S. R , GS, p 8o01, and shooting tin* crow^ as a wintiT sport are discussed. 

TIic status of the genus Asarcia Sharpe, H. (\ OiihRHOLsKu {J*roc. Biol. Soc. 
Wash.. 32 {1919). p. 200). 

Not(*s on the names of Ilalohaeiia caerulea and Prion vittatus, H. C. 

OuEKHOLSEH {Proc. Biol. So(\ Wash., 32 (1919), p. 201). 

Pagophila ebnrnca v. P. alba, H. C. OaEKiioLSER {Proc. Biol. Soc Wash., S2 
{1919), p. 199). 

A note on the eye of the black skimmer (Rynehops nigra), A. Wetmobe 
{Proc. Biol. 8or. Wash., 32 {1919), p. 195). 

The names of tlie siihfainilies of Scolopacidte, PI. C. Orktifiolseb {Proc. 
Biol. 8oc. W'ash.. 32 {1919), p. 200). 

The Federal plant quarantine act, C. L. Marlatt {Mo Bid. Dept. Am. Cal, 
8 {1919), No. 8, pp. 439^'f43). 

The probable cause of injury reported from the use of calcium and luag- 
nesinin arsenates, A. J. I^atten and P. O’Meara {Michujan 8ta. Quart. Bui, 
2 {1919), No. 2, pp. 83, 84). — Calcium arsenate is said to have been introduced 
Into Michigan in 1917 as a siihstitute for lead arsenate, and during 1018 mag- 
nesium arsenate was also placed on the market. These materials w’cre exiiccted 
to possess advantages over lead arsenate In that they contain theoretically more 
arsenic oxid, and should be produced at a considerably low er cost. 

The use of these materials led to many reports of foliage inJury^ and a series 
of spraying tests were conducted to determine the cause of the injury. In 
searching for an explanation, it was thought that carbon dioxid might be the 
cause, and In order to determine the effect upon the different commercial arson- 
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ates several samples of lead and calcium arsenate and one sample of magne- 
sium were treated with water saturated wdth carbon dioxtd. The mixture was 
then filtered and the arsenic oxld determined in 250 cc. of the filtrate. 

It was found that the calcium and magnesium arsenates not only contained 
on the average more arsenic oxld than lead arsenate, hut also that their solu- 
bility gave a higher total percentage. It is believed that the greater solubility 
of calcium and magnesium Is the fundamental cause of foliage injury where 
these materials have been used in spraying apples, poaches, and other free 
fruits. 

[Report of the] department of entomology, H. T. Feunald and A. I. 
Bourne (Afassachnsctis Sta. Rpt, J91H, pp. 39a-^fSci ). — In continuation of con- 
trol work witli the onion maggot, tests were made of tlie value of traps for 
catching the adults. Six traps placed in an area of about one- fourth of an acre 
during the uionths of May and Juno captured 48,000 files, of which 4,500 were 
those of the onion maggot Wliile it could not be determined whether the 
flies had been captured l)efore their eggs had been dei)osi<ed, the fact that the 
field was practically free from maggots was thought to indicate that such might 
be the case. 

Although previous observations had led to the conclusion that no second 
brood of the codling moth is present in the State in more than a few scattered 
Individuals, a brood of considerable size w^as noted during tlie season of 1918. 

It ^v’as found that arseiiite of lime can not be safely used under conditions 
usually present, and studies of arsenate of lime have been taken up. Tests 
made of a commercial product known as Nature’s Plant Food show it to have 
no value as an insecticide, and that it compares with ground limestone and 
sifted road dust as a repellent. Several proprietary insecticides of unknown 
value were tested during tlie year, viz.: Kling Kill Insecticide, wiilch proved 
to be a very slow poison and seriously Injured the leaves; Sulpho-Napthol 
(now spelled Sylpho-Nathoi ) , wliicli in order to be of any value against plant 
lice must be used as strong as 1.5 oz. per gallon, at wdiich strength l)u ruing of 
the leaves always occurred; and Plant Lice Killer, the oily nature of which 
made it diflicult to prepare, was found, when properly mixed, to be a very 
effective material for use against aphids at the rate of 1 : 15 and 1 : 20 of water, 
practically all the insects being killed. 

A series of parallel tests was conducted during the summer with homemade 
Bordeaux mixture, Pyrox, and Inseeto to determine their value against potato 
pests, nlcolin sulphate 40 per <*(>nt in ] ifStX) dilution being added during the 
potato-plant louse period of activity. The Inseeto had rather poor suspension 
Qualities as compared with the other two, remaining in susixaision poorly and 
frequently clogging the nozzle. The best distribution was obtained with the 
homemade Bordeaux, but Pyrox was not far behind. Tlie flea beetle was well 
controlled by all three, and nicotln sulpliate combined wdtliout dlfliculty and 
was efficient against the plant lice. 

Biennial report of the State entomologist, July 1, 1916, to June 30, 
1918, W. E. Rumsey (W. Va. Dept. Agr. Bien. Rpt., S {1917-18), pp. 4S-56, 
figs. 5). — ^Thls includes reports on orchard and nursery Inspection and a brief 
account of the periodical cicada. 

[Economic insects In Trinidad] {Bui. Dept. Agr. Trinidad and Tobago, 18 
11919], No. 2, pp. 52-97, figs. 16). — Several papers relating to Insects in Trinidad 
are here presented, namely, The Relation of Root Fungus to Froghopper 
Blight of Sugar Cane In Trinidad, by 0. B. Williams (pp. 52~5C) ; Report on an 
Investigation of Froghopper Pest and Disease of Sugar Cane in Trinidad, by 
W. Nowell (pp. 57-69) ; Sugar Cane Varieties and Froghopper Blight in 
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Trinidad, by O. B. Wllllanis (pp. 70-^3) ; and Control of tbe Cacao Thrlps 
ISelenothripH ruhrocinctuH~\ in Trinidad and Tobago, by F. W. Uricli (pp. 
84-97). 

Economic zoology (Ann. Rpt, Bd. Sci. Advice India, 1917-18, pp. 51-56 ). — 
In the first part of this report (pp. T. B. Fletcher summarizes the en- 

tomological work done at Busu and in the Provinees and native States ; and in 
the second part, on forest entoinohigy (pp. 54-56), C. F. C. Beeson reports on 
the insects of sal, teak, cl dr, etc. 

Insect pests of interest to Arizona cotton growers, A. W. Morkill (Ari- 
zona Hta. Bui. 87 (1918), pp. 173-205, pi. 1, figs. SO) —This bulletin glv(‘s a brief 
account of the iiioi’o important cotton t>ests which occur in or are liable to be 
Introduced Into Arizona. These include the cotton boll weevil, the cotton boll- 
worm, the pink bolhvorrn (Peettnophora gossypiella), the cotton leaf worm, 
the salt marsh caterpillar, the cotton leaf perforator (Buvculdtrix thurberi- 
clla) , cotton square daubers (Lygus elisus hesperus and L. p/o/en.m obhnea^ 
ins), the Southwestern cotton Stainer (Dy.sdercus alhidirentr is) . the brown 
cotton bug ( PusflListus vnpictiventris), the ditTerential grasshopper (Mclano- 
plvs diffi'rcnl\ahs). ^(dnsioccra shoshonc and K. vega, the cotton aphis, the 
cottoTi thrips {Thvip anzonensis), the two-spotted red spider (Teiranychus 
bimaeuUitus) , and two beetles which attack the seedlings (Myovhrous longidiis 
and Blapslinvs pmnlis). 

The cotton h'af perforator molts once on the surface of the leaf in a thin, 
white, silken co(‘oon. lTi)on completing its development It spins a cocoon which 
Is attacluMl to the cotton stalk or other parts of the plant, where it transforms 
to a pupa and from A^hich it later emerges as a grayish white moth. 

The cotton square dauber.s have up to the present time Ix^en the most de- 
structive of the insect enemies of cotton in Arizona. They were first observed 
as cotton pests in Arizona in 1014 w'hen they caused injury in th(‘ Salt lliver 
Yalley D<‘ar Phoenix. During the year 1018, the average loss was estimated 
to have la^eii hetvv(‘(‘n 3 and 5 per cent of the crop, or amounting to from 
^420,000 to $700,000 Their injury is caused by the adults during the month 
of August. Immature stagi's have never hcHui found iu nbuudance on cotton 
plants, alfalfa f1(*lds appc'anng to he tlie principal source of the adults. They 
feed inside the bracts of the cotton square, sucking the juices from the de- 
veloping parts of the ^lo\^er bud, which results in the shedding of the squares. 
As a control measure it is recoirm^imded that the cutting of alfalfa fields 
should be started on the sides oiul continued toward the center, which should 
be left temporarily as a trap, whereupon large numbers of the insects can be 
captured with a hopper dozer, such as Is used for grasshoppers. In one in- 
stance where the daubers averaged 1 to 1 sq. ft., or about 43,0(X) per acre, 
more than 7,000 were captured on less than an acre in the course of 15 min- 
utes. In addition to the square daubers, about 3,5iX) specimens of the alfalfa 
hopper (Stictocephala festina) and about 1,000 specimens of the differential 
grasshopper were captured at the same time by means of hopper dozers used 
after dark with two lanterns suspendwl over pans of oil and wniter. It Is 
pointed out that the strip or patch of uncut alfalfa should be left undisturbed 
until the rest of the field has made considerable growth. 

The Southwestern cotton stainer has been found in various parts of the Salt 
River Valley and at Sacaton. While not generally Injurious throughout the Salt 
River Valley, in one locality during 1916 they were destructive on several 
farms, destroying from 50 to 75 per cent of the immature bolls. The brown 
cotton bug has caused noticeable damage to cotton in Arizona, its effect being 
similar to that produced by the cotton stainer. It is found In nearly all of the 
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cotton fields in Arizona in considerable numbers, but no excessive damage has 
thus far been observed. 

Insects attacking pcannts in Queensland, E. Jarvis {Queensland Agr, Jour., 
12 (1919), No, 4, pp. 200-20i. fig. 1). — Of the 11 forms here considered, a mealy 
bug (Pscudococcus yrnti'ifolii) is the only one which occasions decided loss in 
the field. This mealy hug, which develops on the roots and underground por- 
tions of the vines at a depth of 1 to 4 in., is said to infest approximately 30 
per cent of the crop. 

Cockr<»ach pests in Minnesota, with special reference to the German 
cockroa(‘h, V. Tl. Hahkr {Minnesota St a, BuL 186 (1919), pp. S~1G, figs. 7).— 
This is a poimlar account of the habits of the cockroach, with particular ref- 
erence to Blntclla gcrmanica, Blatta orientahs, Pet iplancla (t))iencana, and 
P. australasUr Methods of control are dealt with at some length. 

New observations on the life history of tlie bedbug (Oiinex lectiilarius) , 
A. IlASK {Cenibl Bakt, [etc.], 1. Abt., Orig., 83 {1919), No. 1. pp. 22- 39, figs. 25; 
abs. in Rev, Appl. Ent., Ser. B, 7 {1919), No. IJ, p. 173). — The author records 
the dcp<)Sition of 250 eggs by a female kept in capthity during her life, and 
finds that the duration of the nymphal period is sliortcaied to 27 flays by 
ahiindaut food and an optlrnnni temperature of about 85° F. 

Steam as a bedbug eradicator {Pub Health Rpfs. ff/. 8'.], {1919), No. 48, 

pp. 2713, 27 Vf ). — This is a brief description of the manner in wliich hedl>ugs 
were eradlcat(‘d from a large buukhouvse of 70 rooms by a lumber company in 
Oregon. About two hours were required to raise the temperature of the build- 
ing to 100° F., at which it was Iield for three hours. 

Fitdd experiments in spraying for control of San Jos^ scale, 1019, Vf. S. 
Brock and W. Flint {Illinois Sia. Cire. 239 {1919), pp. //).- Thi.s circular 
record*s tlie results of a single season’s tests and comparisons, in which com- 
mercial lime-sulphnr sf»lution 33° 13. 1 : 8; Scalecide 1:15; II T S. 14: 50; Niag- 
ara soluble sulphur 12.5:50; Sherwin-Williams dry lime-sulphur 15:50; and 
Dow dry lime-sulphur 15 : 50 were used. While the data prcscnt(Ml, as Is i)ointed 
out by the autiiors, constitute no adecpiate basis for a rccomniciitlat ion of any 
of these compounds, Niagara soluble sulphur, Sherwin-Williams dry liiu(‘-sul- 
phur, I>o\v dry lime-sulphur, and Scalecidc gave excelhuit results. 

Two leaf-hoppers injurious to apple nursery stock, A. J. A(’KICrman 
(17. >8. Dept. Agr. Bui. 805 {1919), pp. 35, pis. 5, figs. 2). — This is n report of 
studies of Empoasea inali and Enipoa looser conducted at West Chester, Fa., 
during the seasons 1915 and 1910 and supplemented by field observations in 
southeastern Pennsylvania and \Aestern Maryland. 

Investigations made of the more injiirioii.s sp(‘cies, E. mali, are first reported 
upon (pp. 2-20), Its attack on nursery npi)le trees results in tlie leaves l)ecom- 
Ing undersized and curled, wldch causes a dechled clieck to the growtli of the 
new wood. Curling begins at the apex and extends toward the base of the 
leaves, the lower surface always being rolled In. The leaves become wrinkled, 
and the loss of sap causes the tips to gradually dry up and turn brown. 

In the vicinity of West Chester, Pa., there are three hrood.s during the season 
and three corresponding checks In the terminal growth. The first brood is tlie 
most abundant on apple and causes more injury than either of the two follow- 
ing. As a result of the continued checking of the growth, nursery apple trees 
often require an additional year’s growth before they become of marketable 
size. Seedlings and the initial growth of buds and grafts are very seriously 
Injured, but after the first year’s growth the more vigorous varieties become 
partially immune to injury and succeed in maintaining a satisfactory growth, 
while slow-growing and tender-leaved varieties are at all times badly Injured 
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by the attack. Amonj? the varieties most severely injured in Pennsylvania 
nurseries are the Red Astraohan, a particularly slow grower during the first 
two seasons, which ranks first, followed hy Smith Cider, Starr, Early Harvest, 
Summer Rambo, Delaware AVinter, Wagoner, (lolden Russet, Early Ripe, 
Wealthy, and Alexander. Three other species {EmpoaHca hirOxi, JJ fiavescenSf 
and H. ttnicolor) were found associated with E. inali on nursery apple trees at 
West Chester. The injury caused by E. ttnicolor in the vicinity of West Chester 
was negligible. 

In southeastern Pennsylvania E. mali hibernates only in the adult stage. 
The eggs are laid singly in the sides of the mid-vein and occasionally in the 
smaller veins of the terminal leav<‘s. The average length of incubation of the 
first brood (‘ggs is one week. The feeding jjeriod of the first brood nymphs 
extends from Atay 30 to about «Tuly 15, varying from 15 to 22 days, wdth an 
average of 18 7 days. The seeond brood eggs hatch from tbo latter part of June 
to about August 1, the length of the imaibation period being about one w(*ek:, 
and the average length of the sei'ond nymplial period 15 8 days. The third 
brood eggs hatch from July 30 (o about Sci>tcmb(‘r 1, the ineubation period being 
about 0 to 10 <lays and average length ol nymphal pt'riod 1S.7 days. The 
wlnt(‘r is passed in the adult siag(‘ und<‘r rubbish in the nursery or more often 
under aceumiilations of leaves in adjoining woodlands. 

/;. rosa\ while primarily a pest of cultivated roses and apples, is a rather 
general ft'cder. Th(‘ njmplis and adults confine their feeding imtirely to the 
lower Ieav('s of apple trt'os ui tin* nursery. Their imnry is caused by tlu‘ sucking 
of the plant juici's as indiiaited liy a mottling of the haivi's with yellowdsh or 
whitish sfiots at the points wdu‘re th(‘ ])uiictun\s were made. When tlu* leaves 
b(‘eom(' heavily infested they turn yellow', dr.v up, and droj) to the ground pre- 
maturely. The fohag(‘ is never curU*d by this sf)eci(*s, nor Is tin' t(*rminal 
growdh ('heckl'd as in tlie case of Injury l»y fJ mali. A second tyia^ of injury is 
produced hy the egg punctures made by the femal(‘s in tlie fall during the ovl- 
po.'^ition period. The ('ggs are deposited under the baik of joimg apple trees, 
several hundred eggs often being jJacM'd on a singli' twig As eompar(^d with 
the more destruedivo E. mail, the injury produced b.\ E rose’ to apple nursery 
stock is of little importance. 

E. roHm is two-brooded at West Chester, and hdienuites in the t'gg stage, the 
eggs being deposited singly, largely under tlie bark ol apple trc'cs and rose 
buslu's In the nursc'ry tbes-e eggs batdi from May 1 to 15, or about a month 
earlier than those of E mali. About Tme month is recpiireri for the development 
of the first brood nymphs The Incuhation jicriod of the second brood eggs is 
about 25 days, hatching eoinmencing about July 20. The second brood nymphs 
retjuire a iieriod of 17 days for de\elopment. The winter I'ggs are deposited 
throughout the mouth of October. Parasites appear to play a more important 
rOle in reiluciiig the numbers of E. ro.vtf’ than they do in rG'dming the more in- 
jurious E. mali. Larva? of dryinid parasit(^s are (piito common on tlie adults of 
E. rostr, but hav^e rarely been found attacking E. malt. Antu/rus epos and A. 
armatus nigHventris, parasites of the winter egg of E, rostr, help considerably 
in checking the numbers of this species. No parasites liave Ikh^^u reared from 
the eggs of E. nuJi. 

The author found Uiat a single application of 40 ])or cent nicotin sulphate 
at the rate of 1 : 5000, combined with soap, will so matcuially check an infesta- 
tion by the leaf-hopper when applied against the first brood nymphs tliat injury 
caused later by thos^^ that escape will be of little coustKiuence. The same treat- 
ment made three or four w^eeks earlier is effective against the rose leaf-hopper, 
though this species is seldom sufficiently injurious to justify a special ai^pllca- 
tiOXL 
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A list of 28 refemiops to the literature is appended. Recent studies of one 
or both of these posts by Washburn in 1908 (E. S. R., 20, p. 1049), Webster in 
1910 (E. S. R., 23, p, 255; 83. p. 352), Lii(hr<»p in 1918 (E. S. It., 38. p. 858). 
Childs in 1918 (E. S. K., 39, p. Gl). Ball in 19J9 (E. S. R., 41, p. 847), and others 
have been previously noted. 

Control of green apple aphis in bearing orcliards, H. E. lionoiass {New 
York ^tate Sta. Bui, Jf61 (IDU)), pp 97-13//, pis, /t)).~At*ci>unts are lirst given 
of the occurrence of Aphis mah in ht'nring on hards in New York, its life his* 
tory and appearance, seasonal activities, and activities during 1918, when it 
appeared in ai)undanee in western New York and was specially destrucUve in 
Orleans County. 

Two sprajs w('re tested, namely, uicotin sulphate-snap (nic(din sulpliate 40 
per cent, 0.75 i)t. ; fisli oil .soap, 4 Ihs. ; and water to make 100 gal.); and 
niootin siilphato-limo (iiunp lime, 00 lbs ; copper sulphate, 4 lbs.; nicotin sul- 
phate 40 per cent, 0.75 pt. ; and water to make 1(X) gal.). 

“ The delayed dormant spray, by i)rotocUng the tre('s from early infestations 
of the lice, diminishes the opportunities for serious reinft'stations from Ijite 
spring migrations of the insect. The nicotin sulphate soiip spray is a very 
satisfactory aphidieide on account of rapidily in killing, ease of application, 
and its spreading and adhesive lU’oportle.s. Nicotin sulphate and lime is especially 
advantageous on tns^s of mednmi size wdth largt‘ amounts of succulent growth 
because of Its deterrent iniluences on the insects in addition to its immediate 
killing properties. In planning spraying operations against tlu* gretai aptile 
aphis, chi('f dependcaice sliould be placed on the nicotin suliihale-soap spray 
for trees of unusual height. With plantings of younger trees or those newly 
set, espoeially wliere succulent stems are likidy to lie seriously injured, an 
application of nic(dln snlpiiatc and liimj will prove an eirici<mt and satisiactory 
treatment,'’ 

Tlie control work reported upon has l<‘d to the conclusion that, in n‘gions 
where apliids are nnnually destructive or attuck.s are appreliended, reliance 
should he placed on the delayed dormant treatment with lime sul]>hur and 
nicotin sulpliate, and on a supplementary Hjiraying during midsummer witii 
nicotin sulphate and soap when the green aphis threatens to develop to de- 
structive numbers on fruit clusters. 

Recent studies of the biology of this species by lUiker and Turner have been 
noted (E. IS. U., 34, p 7.54). 

Controlling army worm outbreaks ii# Ohio. T. H. Parks {I\fo, TtuL Ohio 
Sta., Jf {1919), No. 9, pp. 272-275, figs, 3). — This is a brief poimlar account of the 
army worm, the first serious outbreaks of wliich in Ohio since 1914 occurred 
in June, 1919. Its injury was first reported from Darke County, early in June, 
where 20 acres of rye had been badly damaged before its presence was discov- 
ered. Its infestation In Darke County extended over an area of about 1,200 
acres. Severe injury was also done in Madison County, and lesser outbreaks 
occurred in Champaign, Hardin, and Preble Counties. The greatest damage 
was to rye, but wheat, corn, timothy, and blue grass were also attacked. 

The pink boll worm, C. L. Maklatt (Mo. Bui, Dept, Agr, Cal., 8 {1919), No, 
8, pp. JC18-//85).—A paper with llio discussion following on the present status of 
the pink hollworm In the United States, read before the First Interstate Plant 
Quarantine Conference lield at Riverside, Cal., on May 2G and 27, 1919. 

South African bagworms: Their traiisformatious. life hi.story. and eco- 
nomic importance, I-II, C. B. Hardenbebg {Ann, Natal Afus., S {1917), No. S, 
pp. 619-686, pis. S, figs. 6; 4 {1919), No. 1, pp. 14S-227, pi. 1, figs. 25). — In part 
1 Of this work the author gives a general sketch of the ilfe history of bag- 
worms, a discussion of their systematic position, and a detailed account of the 
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wattle bagworm (Acanthopsyche junodi). In part 2, 11 species are dealt with 
at length, namely A. tristu, A. alba, Clania nwddermaiini, Manatha adhiops, 
M, suhhyaliva, Manatha sp., I^efuimanatha fumosa, Manda delicatissima, M, 
major, M. rogenhofferi, and M. heylaertH. 

Note on the European corn borer (Pyrausta nubilalis) and Its nearest 
American allies, with description of larva?, pupie, and one new species, C. 
Heinbich {Jour, Agr. Research [17. iS.], J8 {1919), No. 3, pp. 111-178, pU. 5), — 
TliC resemblance of F. nuhilahs and a native species here described as new 
under the name F. ainsUei- -both in form and in the habits of th<* corn attack- 
ing larvje — have led to the preparation of full desciiptlon,', of the hirvte, 
pupas and adults by the llureau of Entomology of the U. S. Department of 
Agriculture. 

P. ainsUei, which appears In collections and literature under the name P. 
penitahs of Grote feeds upon Polygonum, Ambrosia, Xanthium, Eupatorium, 
and corn. There are records of Its occurrence at i)oint8 extending from 
Massachusetts to IMlssouri. 

P. pcnitalis, of \shich F. nelunihialis Is a synonym, was originally described 
from moths n^art'd irom larva? feeding in the see<i receptacle of the western 
waier lily (NcJinfibo lutca), which is its tine lood plant. 

The tlu’ce sj>eci(‘s are \ery intimately lelated. In supoifaial adult char- 
acters and in structure of tlie female genitalia, F. auishci is most readily 
distinguished. It lacks the s('X siiding of the forewing which is such a promi- 
nent charac(('r in F. nufnlahx and P. pcnitalis. On the otluu* hand P. ainsliei 
and P. nuhilalis are most alike in structure of the male genitalia and hardly 
sei)arab]e in larvie, viiile /^ pvaitaUs is n-adily distinguishable from tlie oilier 
two 111 hotli The adult male of P. nuhilalis is easily distinguished from all 
AnuTican sjiecies of Pyrausta by its dark, ^ni<»lcy, tmseous forewiiigs and hind- 
wings combined ^\ith the di.stinetlv yellow eo](»r of the lighter areas.” 

A brief account by JMo.sher has been j>r(‘\ lously noted (E. S R, ^1, p. 065). 

Some practical notes on the prevention of ino.sqiiito breeding, ,1. A Dee- 
xiEOE {Jovr. Trap. Med, and Upg [PoatZoal, 22 {1919), No 19, pp, 181-18ff, figs, 
7 ). — Idle notes here presiMited deal .solely with methods for the inevention of 
mosquito breeding, and more esjUMially ^\ilh tlu' practical details of .such 
methods as carried out in Macedonia, cbi(‘lly during the suimnor of 1918. 

Malaria in the rice held districts of California, J. C. (Ruc.er (Pn e Jour, 
and 8lovnt. Fanner, 22 {1919), No 11 , pp 35, SO, 50, fig. 1). — A report of investi- 
gations by the U. S. Public Htudth Service under way in the rice fields in the 
lJnitc<l 8tate.s. 

Ti'urtlier observations on the habits aiul jmrasites of common flies, O. S. 
Gbauam-Smitii {Parasitology, 11 {1919), No. 3-J/, pp. 3J/7~38^, pis. 3, llgs. 25). — 
Tlii.s is a report of observations at Cambridge, England, conducted in con- 
tinuation of those prc\iously noted (E. S. R., 3G, p. 25G). 

It was found that hhiipusa disiui.se occurs in .several species of Hies, Calli- 
phora crythrocephala, Lucilia caesar, Ilydroiaa deniipes, Fannia canieularis, 
Anthoniyia radicum, Sarcophaga carnaria, Musva corvina, and Scatophaga 
stercoraria having tavn observed to he infected by it. Certain gamnsid mites 
destroy both tly eggs and young larva\ and certain species of b(‘etles di'Stroy 
large numbers of fly pnparia. “ Niiinonms parasites were obtained from nat- 
urally infected fly puparln. Most of these overwintered in the pnparia. The 
parasites Include numbers of the five most Important families of Ilymenoptera 
parasitica or Terebrantia, namely, the Cynljiidie, Proctotrypicbe, Iclmenmoni- 
dte, Chalcididie, and Braconidte. Infection with species belonging to the last 
two families is very common. 
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“In 1915 groat numbers of MclUtohia acasta emerged from naturally in- 
fected fly puparla. Experiments and observations on these parasites showed 
that they freciuently parasitized puparia already Infected with the braconid 
Alysia manducator. The ninios, which are blind, unable to fly, and relatively 
few in numbers, reach maturity before the females in tlie same puparia, and 
the stronger specimens destroy the weaker. The males never leave the puparia 
in which they emerge, hut mate wltli the females before the latter escape 
from the pui)aria. Fertilized females lay large numbers of eggs from which 
a few males and numerous females develop, but virgin females only lay a 
few eggs from which males <leveIop. If fertilized subsequently numerous 
eggs are deposited from whicli both males and femah\s de\elop. These para- 
sites oviposit ill puparia, but never in larvie. 

“ In J910 and 1917, Nafiotiia hrci i(07'nis and Dihrachys cajHia were the ciialcids 
most commonly parasitizing i\\ pnjiarla The braconid A nnnnlucalor was bred 
very commonly each year from tly puparia collected in the autumn. In 1915, 
61 per cent of the [uiparia were infected. In eacli year .some of these para- 
sites from the same batch of jaipariu emerged in tlio spring and some in the 
auturan. The cause of this has not been asc(‘rtainod, but it has been shown 
that the imagines from eggs laid by a single female appear at diffei'ent times, 
even though llie parasitized fly larvie are kept under identhail conditions. 
These parasites attack large larvie. Virgin females readily atta('k larvie and 
lay iinmeroiis eggs from vliidi males (‘merge. Only one parasitt* (‘mergers from 
each infected piiimriuiii. Ayhaereta rcpJialoics, a smaller bra<'ouid, \\as bred 
fre(|iiontly. It atta(*ks small fly larvie. Several of th(' i)arasii(‘s emerge from 
each in feet ('d i)xii>ariiim.“ 

The oviposition of Sap<‘rda populnea, F ScirEiniKii (Ndiurtr Zfs(‘hr. Forftt 
It. lAindir , 15 {J917), Ao. pp. JJ:i-128, (>) — A r<‘port of .studies of this 

borer in fh'riiiany, wliich includes a list of the parasites uldcb attack 
populnca larvae 

liieiiuial repoi*t of apiarist and assistant entomologist, June 1918, 
C. A. Iti'KSE (ir. To Dept, Ayr. Bien. Rpt.. 5 {1917-18), pp. 57-67, y/r/.v. 6).— 
This incliuh^s a r{‘i»ort on brood diseases of bees, winter loss, etc. 

The Te?;as foul brood law, F. 15. Faduock {Texas S1<(. Coiitrol Cii <• D (1919), 
pp. 8~11) — The t(*xt of the Texas foul brood law apiiroved Alarch 27. 1914, is 
given, togetlier with revlstxl regulations Issm^d by the State entonioiog.st and 
a list of the county apiary inspectors. 

Notes on certain genera of ichneumdn flies, with d(escriptioiis of a new 
genus and four new species, R A. Cushman {Proc, V. R. Natl. Mas, 56 
{1919). pp. S7S-882y figs. ^j.—The genus Zagryphus Is erected and four species 
described as new. 

Report on a .small collection of Indian parasitic Hynnuioptera, A. B. 
Gaiian (Proc. V. S. Natl. Mus., 56 {1919), pp. 513-524). 

Additions to A Eist of Families and Subfamilies of Ichneumon Flies of 
the Superfftinily Tchneiimoiioidea (Hymenoptera) , H. Tj. Vitcre(uc {Proc. 
Biol 8!or. Wash., 32 {1919), p. 198). — Additions to the previous lists (K. S. R., 
41, p. 300) are given. 


POODS— HUMAN NUTEITION. 

The fat situation in Oerinany before, during, and after the war, Thoms 

(Hyy. Rundschau, 29 {1919), No,s. 16, pp. 68S-588: 17, pp, 615-620) .~~T\w prewar 
production and consumption of fats in Germany, the new source.s utilized during 
tile war, and possible means of increasing production as rapidly as possible are 
discussed briefly. 
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Changes in composition of the ingredients of bread during baking, 11. 

MoiioR<5iCi (Arch. Hyg.y cS6* {7 9 Ilf), No. 6~8, pp. S^/-2//7).— Analyses of the ma- 
terials used in bread making and of the resulting bread are reported, from 
which the author concludes that the pentosans, starch, and proteins undergo 
hydrolysis to a certain exttint, and that during the termentation of the dough 
the increase in tin' amount of yeast Is acc(nnpnnied by the formation of fat 
in the newly formed cells. 

The use of wood in the preparation of war bread, TI. MoHoaf’K^ and W. 
pRAT^sNiTz {Arch. Hyu , 8>6 {1911), No. 6-8, pp. !^19~2j0). — The authors report 
that although wood pulp can be incorporat<‘d into bread wilhoul materially 
altering the appearance and taste of the bread, an (‘xnmination of the feces of 
subjects using it in place of ordinary Inlaid indicated not only that the wood 
piilj) is entirely indige.stible, but also that it ov(.‘rsti inula tes the pniduction of 
gastric and intestinal jnici'S. The .satisfaction of hunger by means of wood 
liread also r(H=;nlts in greater loss in body weight 

Survey of literature on the chemistry and physics of milk and meat, 
^VhnI:^[A^N {ZtHchr. Fleisch u. hhUhfn/y., 29 {7919), Aos. 22, pp. 877-821 ; 28, pp. 
888-886). — This is a brief revU'w of the more important cln'inical and physical 
iin ('s| igntioiis of milk and nuait products [)iihlisla‘d from July, 1014, to Decem- 
ber, 1018 No literatnn' n‘f(i(‘nces are included. 

<)iood drinks made of milk (T >8. j)t Aoi , Dept Circ 72 {7919), jjp. 8 ). — 
This < ir<*ular gnes directions for the pieparation of buttermilk, jogurt or 
llnlj-aiiaii buttm-milk, buttermilk haiionade, and kelir or koumiss. 

Tlie food value of tin* milk of Ihe water buffalo, \V. \V. CAniu’KY (Ainer. 
Join Diseases ('hiUDvn, 19 {1920), No 1, pp 88~ -J/) — The author that the 

milk ol the carabao {Ihis hahuUs) or watcT buffalo is bc'ing iistnl in Olmia with 
satisfactory results as a substitute for cowl’s milk, being wholi'soine and pala- 
tjible when pruduc(»d under sanitary conditions. The iHU'centage composition 
ol water biitTalo milk, as determined by C. O. Le\ine from the anal.\ses of milk 
Ircun HO diffenait aminals o\er a period of IS inoiilbs, is fat 12.6, protein 0.04, 
carl)oli.\drate 3,7, ash O.SO, and water 70 8 }K‘r cent. Owing to the high per- 
centage of fat tlu‘ milk is usually diluted wnih an ecpml amount of wuiter. In 
pnparing milk formulas for infant feeding it is ms'C's.sary only to dilute’ and 
add milk sugar. A table is given of such formulas for infants from birth to 
the thirU’eiith month. 

A case of liyperseiisitiv^eness to cc^w’s milk, E. A. Tauk (4//irr Jour. Dis- 
eases Children, 79 {1920), No 1, pp 7/6-5 'f ) — The report is given of a case of 
extreme hypersensitiveness of an infant to cow’s milk which was linally cured 
by the administration by mouth of minute and slowly increasing (jiiaiitities of 
the milk. The symptoms of the anaphylactic condition produced by the milk 
helore desensitization had been accomplished were dr()w^siness, flushing of the 
face, and yawning, follow^ed later by pallor, vomiting, and prostration. Cuta- 
neous tests to demonstrate tlie liyperseii.sitlveness to cow’s milk were negative, 
but the single intraderraal ti'st given w’as positive. 

Baking pow'der, J. Pritzkkr {Nchweiz. A path. Ztg , 57 {1919), Nos. 26, pp. 
S68-S66; 27, pp. 3H0-SH5). *This is a discussion of the kind and proportion of 
ingredients which can safely be used in tlie preparation of baking pow’ders. 

[Miscellaneous food and drug topics], E. F. liAiii) and A. K. Johnson 
{North Dakota Spec. Bui., 5 {1919), No. 14. pp. 829-37/7 /). — This number ro- 
fiorts an investigation by F. C. Hirnber of retail prices of beef and sugar in 
several North Dakota stoics, a paper on Snuff and Siiuff Substitutes abstracted 
on page i}15 of this issue, and brief notes regarding leinoo-pie filling and bad 
egga. 
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ITse and preparation of food {Fed. Bd. Vocat. Bd. Bui. $5 {W19), pp. 2^0 ), — 
This bullotm suggests a series of short unit courses in the use and preparation 
of food designed to serve as a basis for instruction in day, part-time, and 
evening classes in home economics, including the following: The preparation of 
some simple foods ; fruits and vegetables ; practical ways of using peas, beans, 
and nuts; milk, clieese, and eggs; fats; mcfat, fish, iKuiltry, and game; batters 
and doughs; sugar and s\\t‘ets; hon\e preservation of food; food for the family; 
si)ecial moditication of the diet; and the housekeeper and the food problem. 

As a whole the bulletin shows the influence of the food work carried on dur- 
ing the war emergency situation, much of which is applicable to postwar cmui- 
dltioris. In its introduction it notes especially the cooperation of the Food 
Administration and the V. S. Department of Agriculture. 

The food calendar, N. B. Ckiolew (Urhana, III: Univ. III., 1919, pp. 3i ). — 
A calendar with a page for every day in the month. Each page contains a list 
of common food materials arranged according to their uses to the body, with 
spact's for roc’ordlng the foods served at €‘ach meal of the day. This feature of 
tile calendar, which is the same on all of the pages, is intended to helj) the 
housekeeper to se('ure needed variety in the food served, to avoid unnecessarily 
great variety, and to choose wisely and economically among foods which have 
essentially the same uses m the diet. The right hand side of ea(‘h page is 
o(‘ciip]ed by heljifui suggestions about food and diet. Tables of weights and 
ni(‘asures, tlu' geiu ral principles of combining foods, and direc^tions for esti- 
mating food values and for comjiarlng the amount of fixid used with the 
amount needed are given. This feature of the calendar is different on all 
the pages, beginning with the simpler consid('rntiou^’ and leading up to the 
more complex. 

Tested international recipes, IM. B. Van AinsuALE, D. IVTonkoe, et al. {Teach- 
ers Col. [Colvmhia Vniv ] Bee, 19 {191H), No. 1. pp. 6H-HC)). — Sixty foreign 
recipes, gathered from the foreign women of New York City, are published here. 
The rediH’.s were tf'sjed in the exptTiinental working classes of Teachers College. 
They offer pi-aetleal suggestions to the Aiiiericnn housewife, as most of them 
are highly nutritious dishes c<nubining food elements needed in a meal. 

High standards of living at low cost by cooi)erativo huusekecpiiig, A. S. 
Matthews {Teachers Col. [Cohmibia Unh\] Rer., 19 {1918), Nos. 1, pp. 1)7-67; 
2, pp. 18^-198 ). - How eight students lived cooperatively, maintaining a high 
standard of living at a low cost, is repoHed here. The total expenditure for 
food by eacii girl for the 34 weeks, the school year, was ij541 82. The itemized 
expenditure of one member of the group, showing how the group method saves 
money without I’educing the standard of living, is given. Some typical budgets 
as a basis of comparison are appended. 

The effect of the past year’s events on dietetics, L. Gra\’ES {Mod. Tfosp., 
12 {1919), No. 1, pp. 19, 20). — Information is summarized regarding the dieti- 
tian’s work in connection with the solution of war food problems. 

The dietitian in social life, L, H. Qillett {Mod. Hosp., 12 {1919), No. 1, pp. 
63-66).— In this discussion of undernourishment, w^hich plays such a large 
part in foreign p(>pulalj()n, the author points out that the solution must come 
from the conibiuod efforts of physician, social worker, children’s clinic, and 
dietitian. Much information is summarized regarding work now being carried 
on with undernourished children. 

Relation of flold dietetics to social service, B. M. Joseph {Mod. Hosp., 12 
{1919), No. 1, pp. 66, 67). — ^The author believes that best results are obtiiined 
when close cooperation is maintained, and suggests what the work of the field 
dietitian should ba 
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The management of the dietary department of the hospital, L . G. Graves 
(Mod. Hosp., 11 (1918), No. 5, pp. S94~S98). — Suggestions relative to a greater 
sphere of usefulness for the hosj^ital dietitian are given here. The duties that 
the trained dietitian should assume are discussed. 

Maintenance ration. — Function of carbohydrates, F. IMaionon (Compt. 
Rend. Soc. Biol. [/V/rt5], S2 (1919), No. 21, pp. 806-808),- A reply to the criti- 
cism of Bierry i>revi<)usl.y noted (El S. R., 41, p. 070). 

[Nutrition problems], E. V. McCollum (Milk Dealer, 9 (1920), No. 4, pp. 18, 
20, 22-24). — In this lecture, given at the Milk Conference in Boston on October 
24, 1910, the author interprets In the light of the recent advances in the study 
of liuinan nutrition the characteristics of tlie p(‘ople who subsist ui>on three 
common types of diet — the cereal-meat diet of arctic regions, the cer(*al- 
edible root-tuber-legume-green vegetable diet coiiiinon in Cliina, Japan, and the 
Tropics, and the cereal-1 uber-meat diet prevalent in the poorer districts of the 
United States. 

In conclusion (he author states that the greati'St thing that can be done to 
rai.se the standard of health In this country is to change the type of diet in most 
homes by (h^creasing the consumption of meat and incn^asing the consumption 
of milk and green vegetables. 

The technique of avitamiri<»sis experiments by sterilization, P. Portier 
and L. Uamk)IN (Compt. Raid Soc. Biol. [Pani*], 82 (1919), No. 24, pp 990- 
992).— To •)l)tain a vitamin-free ilud for experimental puriK>s(‘s the authors 
sterilize a comi)lete food mixtine by lunding at 120° O. in a gauze bag suspended 
ii‘ an autoclave. Tbe ninl(*rinl extra<*ted l)y tlie steam is collectfal in a recep- 
tacle placed below the bag, and after the .sterilization is completed * Is mixed 
again with the solid material. 

Eideina observed in a monkey, A. TIarden and S. vS. ZirvA (Lancet [London], 
1919, II, No. 18, pp. 780, 181).— The authors n*porl the app('arance of severe 
edema in a inonk(‘.v after 2^S9 days on a diet consisting of from 250 to 900 gni. 
of boiled polished rice, 10 gm. of “Mannite” (a yeast preparation free from 
fat soluble A), 2 gm of salt ndxture, am! treated lemon juice erjuhaleut to 4 cc. 
of the original juiee. Two otlua* monlo'ys wliieli wore kept on the same diet, 
inodilh^l after IDS days by the addition in one case of butter fat and in the 
other of olive oil, showed no signs of edema The addition of butter fat did 
not stimulate growtii but kept tbe animal alive, while the addition of olive oil 
did not pn'vent the animal from dendining, but with no deliuite symxhoms, 
death ensuing after 2G2 dajs. ^ 

It is poinl(‘d out that these ohservati(»ns can be considered only as of a pre- 
liminary character, and that “further experiments will have to be carried out 
in greater detail and on a larger number of animals before definite conclusions 
can be drawn as to the cause of phenomenon.” 

Upon the quantitative relationship between the anti iieuri tic value of a 
diet and the onset of p<*Iyneuritis, H. H. Green (Rpts. Dir. Vet. Research, 
Union So. Africa, 5-6 (1918), pp. 777-812, fig. 1). — The results of an extensive 
series of tests upon pigeons on diets varying in respect to their content in antl- 
neuritic vitamin arc reported, and a provLsional working formula relating 
tliree of the factors involved in dietetic deficiencies of this order is proposed 
and discussed. 

From the data presented, the daily demand for vitamin is shown to be not 
absolute but to depend largely upon the extent of exogenous metabolism, from 
which it is concluded that the main function of this vitamin concerns the gross 
metabolism of food. No evidence was obtained to justify tlie view that vitamin 
consumption Is related to carbohydrate metabolism more specifically than to 
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that of fat and protein. The water-sohible vitamin is also thought to be re- 
quired for structural purposes by the various cells of the tissues, but a much 
smaller proportion is required for this than for metabolizing the food itself. 
The t(‘rm “ vitamin index ” is used to denote the ratio of vitamin absorbed in 
digestion to the energy value of the digested portion of the food. If the diet is 
deflcient the vitamin n^qiiired for melaboHarn is taken from the vitamin reserves 
in the tissues, and the period of onset of deficiency symptoms depends upon the 
rate of depletion of reserves. The formula proposed to express these facts is 
as follows ; 

C I 

® “ V— X ^ K ^ other factors. 

In this formula, S is the period elapsing before onset of defici(’ncy symptoms, 
V the miniujTim proportion of vitamin in the iliet neet‘ssary for health, X the 
proportion of available vitamin actually i)resent in tlie diet, C the extent of 
vitamin reserve in the lis.sues, and K the quantity of food nadabollzed. The 
applications and limitations of this formula are diseussi'd in full, and a table 
is given in which the prol)abh‘ values of X are determined for samp, rice, and 
maize meal 

In conclusion the author discusses certain phases of the vitamin uuestion, in- 
cluding the absolute requirements and body res(^rve of vitamins, the vitamin 
index, the nature of polyneuritis, and the vitamin requireiiKmls for various 
classes of animals If the demand for vitamin is really proportional to the 
gross en(‘rgy metabolism, the absolute demands of the pigeon are estimated as 
less than 0 01 mg. per calorie and the body reserves at less than -1 mg. of vita- 
min. The vitamin requirements of man and pigeons are n»gank‘d as very 
similar and niucli higher than those of cattle. 

The influence of feeding and of starvation on the development of poly- 
neuritis gallinarnm, C, Et.tkman aixl C. J. C. van IIoogkmiuyze (K. Akad 
Wetensch. Amsterdam, VersJag Igi.s* en Natuurk. Afd., 2Jf {1015-10), pi. 2. pp. 
1471-148Jf; also in [l^higlish Ed], Proc. Pact. *SV/., 18 {1916), pf. 2, pp. ///67~ 
11/80). — The authors review and discuss the conclusions of various investigat(>rs 
concerning the otiol<jgy of polyi'onritis galllriarum, and refiort experiments con- 
ducted to throw some iiglit upon (1) the development of polyneuritis on a 
one-sided diet as conqiared with starvation, (2) the effect of different foods 
on the consumption of antineuritic substances, and (3) the cause of the 
emaciation which with a one-sided diet often precedes tlie outbreak of the 
disease. 

It was found possible to produce polyneuritis by general depiuvation of food, 
and to liasten the outbreak of the disease by drenching the system with water. 
This is thought to refute the theory that polyneuritis is caused by a poison 
in the diet or by a toxin originating from the food In the intestinal canal, 
and akso the possibility that it may be caused by an endogenous poison. 

The theory that vitamins play a more important part in the metabolism of 
carbohydrates than of other foodstuffs is thought to be refuted by the starva- 
tion experiments in which the store of carbohydrates was very soon ex- 
hausted, and hy feeding experiments In which the disease wa.s brought about 
as rapidly by the use of a one-sided diet over 00 per cent of which was protein 
in the form of aleuronat. 

The experiments to determine whether the emaciation preceding the out- 
break of polyneuritis on a one-sided diet is attributable to a deficiency of 
special substances or to an unfavorable ratio of protein, fat, and carbohydrate, 
w^hile yielding rather inconclusive results, indicate that the latter Is not the 
sole cause of the condition. Disturbances in the mechanism of the digestion 
and loss of appetite are considered important causative factors. That poly- 
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neuritis is not the result of Inanition is shown by the fact that In some cases 
it may be i)recede(i by an increase of body weight in spite of the on(‘-sidedno8S 
of the diet. 

The causation and treatment of rickets, E. Prxtciiatu), M. D. Oxon, and 
]M. R. O. V, Lond (Bnt. Med. Jour., No. 3072 {1919), pp. 627-629).— The authors 
propose and discuss the tlieory that all varieties of malnutrition in Infants 
ultimately lend to a condition of acidosis and the bony (‘hanges characteristic 
of rickets. 

A study of creatinuria in infants, J. L. Gamble and S. Goldschmidt {Jour, 
liioL Ciieni., 40 {1919), No. 1, pp. 199-22, "i). — Two papers are presented. 

J. Relation of e) eattnuria to acidosis. The eVunination of invested creafin 
and Cl eat in in (pp. 109-213). — In this papi'r tlie authors discuss the possible 
relation of creatinuiia to acidosis from the literature on the sul)j('ct and from 
data obtained by adding acid or base to tlie iiwxi of infants and delerinining 
the output of creatin. The constancy of the crt‘atin outjmt In tlie experiments 
n*porl(Ml and the interpretation of the results obtained by other Investigators 
have led the authors to comdude that “ variations in the acid-base value of 
iiornml diids can not [lossihly bear relation to cieatiuuria in man, for the 
reason that they are iieviT of suflicient magnitude to distuih the normal 
acid-iiase (‘(ludilinui'i within tlie body. As regards the ridation to creatin 
excretion ot lu idosis ju'oduced by abnormal diets, we do nut lind in the litera- 
ture satistactory e\id(‘nct‘ indicating acidosis per se as a factor concerned in 
causing or increasing creatinuria,” 

ExiMTiiiients on the etfect of ingested creatin upon the creatinuria of 
infants are also repoited. ddu* results indicate that ” smaller absolute amounts 
of ing(‘s(e(l creatm lead to urinary excretion of creatin in infants than is 
tlie ease with male adults. Ingested creatin is more completely o.\crett‘d by 
ttie infant tliaii by the adult male, and although the comparison presents 
git'atm* diiraailties of demonstration, tiiere is an indiiaition that, pm* kilogram 
of body weight, smaller quantities of ingested creatin lead to excretion of 
creatin in iiihmts tlian in adult males.” 

A single expel iment on creatiniu ingestion is reported in wdiich, in a period 
of 2 da>s, 02 per cent of tlie ing(‘sled cn^uliiiin appeared in the urine. 

II. Relation of protein intake to urinary ercatin (pp. 21;") 225).— -Two series 
of (‘Xiierinnmts are reported in this paper, one on the etTect on creatin excretion 
in infants of different levels of protean intake obtained by giving milk or milk 
dilutions, and the other, the elTect of varying the amounts of whey given In 
the first experiment different levels of jirotein were obtained as in a similar 
investigation of Denis, Kramer, and Minot previously reported (111. S. II, 38, 
p, 560), exceiit that for the low protein periods a dilution of IG pm* cent cream 
\vas used. Substantially the same results were obtained, namely, a high 
creatin excretion on whole milk and a low excretion on diluted cream. There 
was also noted a similar change in the creatin excretion. 

The results obtained in the second series of exiieriments indicate that the 
quantity of whey given is more directly related to the degree of creatinuria 
than is the total protein value of the food. 

“ On the assumption that performed creatin in milk modifications is in pro- 
portion to the quantity of whey present, our results suggest that the Ingestion 
of creatin is probably a large factor in the creatinuria of infants fed on cow’s 
milk. The desirability of a more definite knowledge of the creatin content of 
cow’s milk Is indicated.” 

Studies of blood regeneration, M. V. Bttcll {Jour. Bioh Chern.^ 40 {1919), 
No, 1, pp. 29-77, figs. U), — ^Two papers are presented. 
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I. Effect of hemorrhage on alkaline reserve (pp. 29-61). — In the experi- 
moiit« reported in both papers, hemorrhage was produced by tail bleeding In 
hyperinnuunized pigs In the ordinary routine of obtaining blood for serum to 
be used in vaccination against hog cholera. It was found that by allowing the 
blood to flov/ directly from the artery into a paraffined vessel containing 
potassium oxalate and centrifuging after standing from 30 minutes to 2 hours 
the alkaline reser\o values obtained by analysis of the plasma by the Van 
Slyke method bore a fairly definite relation to the alkaline reserve of the blood 
as it exists In the body. 

When pigs were subjected to hemorrhages amounting to approximately 1.3 per 
cent of their body weight, the alkaline reserve of the blood was somewhat 
low'ored during the first few hours after bleeding. Not only was there con- 
siderable variation in the reaction of different individuals, but also in the 
same individual a much greater drop in alkaline reserve resulted If the animal 
struggled than if it remained quiet. 

To Investigate the ability of an animal to make good the losses in alkaline 
reserve due to repeated severe hemorrhages on a poor and incomplete diet 
known to he acid-free, the diet of one animal was restricted to corn and water 
and the animal was bled seven times at intervals of five days. The alkaline 
reserve value of the first blood shed on any day was found to bear no relation 
to the number of times the animal had been bled previously or the amount of 
blood taken at previous hleeding.s. The total nitrogen fell iumierllately after 
th(' first hemorrhage but began to rise after the fourth bleeding, indicating a 
regeneration of blood proteins. The urea and non protein nitrogen rose after 
the fourth bleeding, indicating a regeneration of blood proteins. The urea and 
nonprotein nitrogen showed a tendency to Increase after bleeding. The per- 
centage of chlorids remained constant. 

IT. Effect of hemorrhage on nitrogen mefaholhm (pi), 63-77). — The data pre- 
sented in the first paper are supplemented by a study of the effect of hemor- 
rhage upim the blood and urine of two pigs. One of these, .4, was on a diet of 
corn meal and water and the other, B, on a diet of starch and water, the latter 
for the purpose of studying the effect of hemorrhage on endogenous nitrogen 
metabolism. 

The blood data confirm the data previously reported. The urinary analysis 
gave no definite indication of increased nitrogen cxecretlon due to hemorrhage 
in the case of A, but a definite increase In the case of B, where the nitrogen 
excretion represented endogenous metabolism only. No significant effect upon 
uric acid, ammonia, or creatinin excretion was noted, but a definite increase in 
creatin and phosphate excretion resulted in both cases. The Hdon concentra- 
tion of the urine was not definitely Influenced by hemorrhage. 

These observations are thought to support the theory that hemorrhages 
amounting to 0 cc. per pound of body weight are not necessarily accompanied by 
a severe grade of acidosis. 

ANIMAL PEODUCTION. 

Feeding values of certain feeding stuffs, G. S. Feaps {Texas f^ta. Bui. 2i5 
(1919), pp. 5-29 ). — This publication presents the details of 22 digestion trials 
(numbered 83 to 104) with sheep In continuation of those given In Bulletin 
203 (E. S. R., 37, p. 865) and reports likewise the proximate composition, the 
Praps productive values (fat values), and the production coefficients (E, S. R., 
35, p. 561) of the materials fed. The digestibility coefficients and productive 
values are given in the following table: 
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Productive values of feeding stuffs and percentages digested hy sheep* 


Serial 

num- 

bers 

dlgas- 

tion 

experi- 

ments. 

Feeding stuffs. 

CoefHcionts of dlgostlbillty. 

Pro- 

duo 

tive 

values. 

Pro- 

tein. 

Ether 

ex- 

tract. 

Crude 

fiber. 

Nitro- 

Ren-free 

ex- 

tract. 

Ash. 

104 

AenrTi.«i whole (oil, 7 per cent) 


83 88 

14.97 

60 39 



10. 71 

84 

Alfalfa hay 

70 8.3 

28 15 

49 74 

72 08 

38 71 

8 73 

88-02 

do 

64 37 

38 98 

47.73 

62 57 

49 61 

8.16 

93-97 

do 

70 93 

20 M 

43. 71 

70 72 

39 56 

7.88 

98 


36 00 


fv4 72 

61 84 

64 44 

7.21 

100 




77 19 

87.25 

2 08 

14.47 

99 

OoTTieohs, p^roiind 




51 36 

57 07 


7.30 

95 

Cotton buirs (no seed) 



27 93 

65.74 

23 60 

68.04 

^ 74 

5.02 

89 

Cotton seed, cold piessed (seed heated; oil, 18 








per cent) 

65.98 

97 47 

32 09 

64 88 

39 33 

16.67 

101 

Cottonseed feed (protein, 41 5, fiber, 12 5 per 

I 







cent ) 

^ 87 73 

100.00 

65. 32 

34 14 

91.08 

14 80 

90 

Peanut hulls (fiber, 57 per cent) 

1 43 43 

1 82 03 

7 66 

67 57 

34 81 

2 15 

87 

Pei^nut hay (no nuts) 

' (.7 04 

I 51 82 

57 17 

77 06 

22 06 

11 02 

9h 

Peanut meal (fibei , 6 per C('Ut ) . 

94 41 

99 50 

20 91 

86 77 

58 00 

22.01 

86-8(; 

T*ruiri<' hav 

27 .83 

49 18 

46 20 

44 26 

16 77 

6.19 

94 

Bice bi ail' 

74 79 

92 74 

4 20 

74 06 

26 94 

16 60 

91 

Bicc hulls (fiVu'r, 40 p<‘i < ( ut ' 

8. 89 

79 33 

40 

30 80 

21 49 

1.93 

83 

lihodcf tpvi ^ liav 

4G 62 i 

52 59 

69 98 

64 32 

34 30 

9.00 

1(12 

Sonp 1 f ( '■'HI . . . . . 

4 14 


32 81 

70 41 


6.85 

103 

Sj>riiuiih iJio'.s 

.64 

15 Cl 

51 86 

77 29 

21 32 

0 00 


Djitji MS to tlio coiuposition of jHlditionnl sainplos of acorn kernels nnd acoru 
hulls are also rcc'ordod. It was found that the aeorn kernels of 4 species be- 
longing to the group with sweet acorns are low in fat (about 4 per cent) while 
those of o species of the group with bitter acorns are iiigh (averaging about 
20 per cent ). 

Noiewortliy war-time feeding stuffs, [li-IIT, M. Kling {Land id. Jahrh. 
Payrrn, 6 (n)16), \'o 11-12, pp. 4SS-5J3; 7 {1017), No. 0, pp. 603-717: 8 (1918), 
No. 6~7, pp /{J 1-431).— The author discusses tiie fe(MliT)g va)U(‘ and reports 
proximate analyses of a vai’iety of materials us(‘d, sold, or sugg('sted for use In 
(h'rmany as feeding stufls during the war. Many of the products were com- 
pos(M] of siraw and chaff or were proprietary mixtures of low nutritive value. 

Among the more unusual feeds treated in Part I, are rhuharh ^'a^es, ground 
Kseaweed (Fueu.s), dried as[)aragus tops, jiea vine meal, lu'atlier leaf stalks, 
kohl-rabi waste, spoiled sugar iieet seeds and [larsley seeds, pods of jointed 
charloek {Raplfanvs raphaniati vnt) , fietHl eoats of the broad binn, beechnut oil 
cak(*, and walnut residue after oil extraetion, IMalerials diseusMsl in Part II 
Include suutlowcr heads denuded of seeds, b(‘eehnut germs, drieii cabbage leaves, 
sugar beet fodder, meal made from a roisl (Arundo phrofjmitrs), smls of Che- 
nopodiurn quinoa, wild rose seeds, and cakes or meal made from rape seed, sun- 
flower seed, ha/el nuts, beechnuts, and linden seeds after oil extraetion. Those 
in Part TIT include clover hay meal, seagrass (TiOtihera tnannn) meal, dried tur- 
nips, kohl-rabi meal, dried i hizomes of couch grass, bracken rhizomes, soy beans, 
barley offals, hops refuse, charlock (BrasHica aricusis) se(‘d cake, sunflower 
seed cake, animal cadaver meal, and by-products made from animal cadavers 
after extraction of glue. 

On the use of mill wastes, particularly weed seeds, as war-time feeding 
stuffs, M Kling (Landw. Jahrh. Bayern, 7 (1917), Nn 9 , pp. 713-738). — The 
author has examined various materials made from screenings and other cereal 
waste.s, and on the basis of their chemical composition gives them only a (piail- 
fied endorsement as feeding stuffs, but points out that they could probably be 
100120°— 20 Q 
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Utilized by poultry. Chemical analyses of 19 weed seeds likely to be found In 
such waste products are presented. 

Beet top silage and other by-products of the sugar beet, J. W. Jones 
(U. S. nvpl. Af/r,, Farmers^ Bill i095 {1919), pj). U, fiffs. i2).--The author cites 
a number of Instances of the utilization of beet tops, beet pulp, beet molasses, 
and beet “ tails ” by cattle and sheep, and gives directions for ensiling beet 
tops ill pits. ProjK'rly inad(' beet top silage, it is held, can be used to replace 
half the alfalfa ration. 

Rules and regulations Texas feed law {Texas Bta. Control Circ. C {i918), 
pp. 8). — This circular gives the text of 38 regulations, (‘ffective September 1, 
1918, adopted by the director of the station under the provisions of the Texas 
feed law. TlJey have also been printi'd in Bulletin 234 (E. S. R, 43, p. 571). 

Utilization of f irrigated} crops with live stock, B. Aune {U. S, Dept. Ag)\, 
Dept. Circ. 60 {1019), pp. fw- f). — This is the 1918 annual report of the 

expernnenls coiulucte<l by the Bureau of Plant Irulnstry as to the utilization by 
live slock of the crofis grown on the Belle Fourclie rt'cliimation project experi- 
ment farm. 

The pasture tests with dairy slock (E S R.. 40, p 3741 have been continued. 
The plat s(' 0 (U'd witli lironie grass, slender wlieat grass, and alfalfa in 1915 
again provided long(‘r and better pasturage for cows than the three more 
elaborate grass combinations seeded the sanu‘ yi'ar. No tenchmey to bloat was 
noted. The inoine grass, tall oat grass, and sweet clover plat seiHled in 1910 
was not jiastured, but the three other relatively simple 1910 mixtures were 
again found satisfactory in tests with cows and heifers. 

As in previous years (E. S, R , 40, p. 371), tuo groups of Iiogs and a group of 
ewes and lambs were used to graze the third-year stands of alfalfa in three 
6-.vear rotation experiments. The hogs were carried for 121 days and were fed 
a 2 per (amt corn ration, one grout> consuming 2 51 lbs. and tla* otlim* 2.28 lbs. 
per pound of gain. Idie gains per acre were 1.942 and 2.138 lbs., respectively. 
In S(‘pt ember hogs were put onto tJie corn plats m the wime two rotations. One 
plat prodii(‘ed 758 and the other (IG7 lbs. of gain, the corn provided per pound of 
gain being (estimated a.s 4 1 and 4.7 lbs,, resjiectively. Tables suiuniarize the 
results of hog ((^sls dui’iug all the years of the experiment. 

Tlie ewes on pasture (8 to an acre) innintaiiied their weight and tlm Iambs 
gained 0.4(3 Ib per luaul daily during the Si-day period. On Seritember G four 
range lainb.s and 4 from the alfalfa pasture were u.sed to Iiarvest the corn and 
consume the licet to[)s from the IxH-t erpp of the same rotation. They wi^re 
carried G1 dn>s and gained G12 lbs. per aen\ The range lambs made only 
onc-tbird of this gain. At the beginning of the corn feeding, while the lambs 
had ac('css to some rape which liad beem s('eded in the corn, tliey .scounsl ba^llv. 

It is stated that loss from bloat in tliese lamb-pasturing tests with alfalfa 
has not Ix'iai serious. 

Introduction of breeding stock [into Brazil] — Acclimatization — How 
European cattle adju.st themselves, P. Cavalcanti (BoL Jilin, Agr„ Indvs. e 
Com. [Btazil], 7 {lOlS), No. 2, pp. 47-52). — The author gives an account of the 
climatic zones in Brazil and the livestock m^ds of dlfforont regions. It is 
stated that importers of pure-bred stock prefer Holstein, Flemish, Brown Swiss, 
Gtiernsey, Tumousln, and Hereford cattle, Catalonian asses, Arab lior.ses, and 
Romney-Marsh and Oxford I)ovvn shc'cp. Despite a relatively high mortality 
rate, Hereford.s are popular liecaiise they withstand changes In temperature and 
maintain themselves or even increase In weight on dry forage during the winter 
month.s. 

Brazil as a market for pure-bred cattle, M. IVDckknzie {Breed cr^s Ca^., 76 
(1919), No. 26, pp. 1364, 1365, 1488, figs. 10). — The author states that the 
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Brazilian cattle industry has f?one beyond the stage where Zebu bulls satisfy 
all the demands for improved beef stock, and gives a brief account of his own 
success in importing pure-bred Herefords and Shorthorns of both sexes from 
Texas and in crossing the bulls with native cows. Acclimatization difficulties 
were not encountered. 

Breeds of cattle and their improvement in Colombia, I. GonzAlez Torbes 
(Itcv. Agr, [Colotnbia], Jf (//G8), No. f, pp. 12~25, figs. 2). — The author gives a 
brief ac(*ount of the develofoncnt of the cattle industry in Coloml)ia since the 
first importations from Andalusia in 1570. Separate paragraphs arc devoted 
to tlx* SlKirthorn, Polled Durliam, Angus, Devon, Sussex, Red Polled, Gallo- 
way, and Hereford breeds. The Herefords are considered the most adaptable 
to the climatic conditions. 

The author recorcks a growing dissatisfaction with zebus and zel)u crosse.s 
because of their conformation, the poor quality of their meat, and their fero- 
cious dispositiojis, AlUiongh the hump is thought to have excellent flavor, 
this quality alone Is not now considered sufficient to make the sjK'cies desirable 
for meat purposes. 

Measures taken by the Government to encourage importation of improved 
catth* are explained. 

lOfTect of organic' nutrients on animal growth and reproduction (Wiscon- 
sin i<ta ItvL S02 {J910), pp. 5Jh 53. fig. 1). — Previous \\ork of Hart et al. on the 
deficiencies of the wheat plant (E S. 11., p Sfio; 3b, p. 71) has been con- 
tinued. Altlioiigh middlings, standi, and c'orn stover made a satisfactoiy ra- 
tion for i)regnant cows, the substitution of bran for middlings resulted in the 
disease known as miller’s bran disc'ase; the calves i)r(>diiced were under- 
weight, and livc'd only a few hours. The (‘onditlon is attributed in part to 
insiifiicient roughage, since the amount of corn stover was reduced so as to 
lirovlde a proper jirotein intake. 

Poor calves also rosultc'd \\ith a ration of oat meal and oat straw supple- 
mented uith casein or butter fat. IMinernl deficiency is indicated, as the ad- 
dition of calcluiu acetate or wood ashes remedied matters. The working 
hypo{lu‘sis developed to explain this is that a cloflciency in the cahdum intake 
disturbs tbe pernieainlity of tlie Intestinal wall. No trouble occurred when 
rougliage high in calcium was f(‘d with oats. 

(kiltie feeding investigations, 11)18-19, C. W. McGAiMPiU ll, F. W Kell, 
and TI. K. Wiisc nKSTFu (Kansas Hfa. Circ. 77 (1019), pp. 11, fig. 1 ). — In part 1 
of this circular Mc'Cainphell and Winchester re])ort a 120-day test with 30 two- 
year-old supers (dividexi into 4 lots) to study the economy of rcKliicing the corn 
ration so ns t(» secure inaxiinum utilization of alfalfa hay and sorghum silage. 
The plan of the experiment and the main results are Indicated in the table. 
A daily ration of 2.7 lbs. of linseed meal per head was given each lot. 


Replacement of corn by sorghum silage in a 120-day feeding test trith 39 steers. 


Lot. 

Corn feeding 

j 

Silage 

ration 

per 

head. 

Initial 
average 
weight 
of a 
steer. 

Dallv 

gam 

per 

head. 

Feed consumed per pound of 
gain 

Shrink- 
age (120 
miles). 

Press- 

ing 

weight 

Rank 
of car- 
casses. 

Ground 

corn. 

I .in- 
deed 
meal 

Alfalfa 

hay 

Sor- 

ghum 

silage. 



Lha. 

IM. 

JA>n. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Fff cf. 

rrr ct 


1 

Full feed 


01.') 

3 23 

4 78 

0.85 

4 07 


3 18 

1 59 7 

2 

2 

.. , do 

’ ' 25 8 

950 

3 07 

4 92 

.87 

.96 

, 

8 2 

1 3 11 

01 1 

1 

3 

Half feed 

41 8 

900 

2.03 

2 92 

1 03 

1 13 

15 9 j 

3 51 

on 4 

3 

4 

None 

00 3 

963 

3 06 
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19.5 

5 40 
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Lots 2, 8, and 4 showed only trifling differences In the amounts of hay 
consumed. At the prices charged all the lots were marketed at a loss, but 
the loss was least in lot 4 despite greater shrinkage, a cut in the selling price, 
and no returns from hogs. 

In part 2, Bell reports a &0-day comparison between corn silage and sorghum 
silage for fattening baby beef. Fifteen steer and 15 spayed heifer calves 
(averaging about 4C0 lbs. per head) were divided into 2 lots. The same 
amounts of ground corn, linseed meal, alfalfa hay, and silage were fed to 
each lot. The corn-silage lot gained at the rate of 2.54 lbs. and the sorghum- 
silage lot at the rate of 2.62 lbs. per head dally. The latter lot dressed out 
better than the former and were judged first In quality by the packers; the 
financial returns were also greater. It Is stated that the sorghum crop yielded 
9 tons of silage per acre and the corn crop (unfavorable season) 8.5 tons. 

In part 3 the lot of calves fed sorghum silage are compared with the 2-year- 
old s of lot 2 of the above table. 

“ The fact that the 2-year-old steers required 88 per cent more corn, 86 
per cent more linseed meal, and 21 per cent more silage than the baby beeves 
to produce a hundred pounds of gain, commends the feeding of baby beeves 
to the thoughtful consideration of more Kansas feeders." 

Lamb feeding Investigations, 1919, A. M. Patekson {Ka7isa8 Sta. Ctre. 79 
{1919), pp. 4, A<7- !)• — A 49-day feeding experiment beginning March 9, 1919, 
with 7 lots of 35 lambs each is reported. The average initial weight was 65 
lbs. and the weight when marketed averaged between 80 and 85 lbs. 

A lot fed the basic average dally ration of 1.24 lbs. shelled corn, 1 04 lbs. 
alfalfa hay, and 1.52 lbs. silage per head made the slowest gain (0.2S lb. per 
head daily), but ranked fourth in finish (as Indicated by selling price). The 
other rations tested were variants of this. A lot receiving 0.16 lb. linseed meal 
in addition made the be.st gain (0.4 lb.), the highest finish, and the most profit. 
With cottonseed meal as a supplement the gain was 0.84 lb. and with corn 
gluten feed 0.32 lb. The lot fed the latter supplement ranked sixth in finish. 
A lot rec*eiving no silage but double the alfalfa allowance ranked second in 
gain (0.38 lb.), finish, and profit. When hominy feed replaced the corn of the 
basic ration neither the gain nor tlie finish was much changed, hut the profit 
was less owing mainly to the higher price charged for this feed. The least 
satisfactory ration was one In which 1.14 lbs, linseed meal replaced the corn. 
Although the gain was 0.31 lbs. the lot receiving the ration made the least 
finish and was marketed at a loss. f- 

Inheritance of characters in sheep, S. F. Husskee {Olclahoma ^ta, BuL 126 
(1919), pp. S-22, figs. 8 ). — An account is given of a sheep-crossing experiment 
begun in 1909 by J. A. Craig with the object of building up a breed of sheep 
that would combine the early lambing characteristics of the Dorset, the mutton 
form and hornlessness of the Shropshire, and tiie liardiaess, fine wool, and 
dense fleece of the Merino. The Ilainbouillet was substituted for the Merino 
In 1915. The experiment is still under way. 

The following characters were found to be more or less dominant to their 
opposites: Density of fleece, absence of folds in skin, dark face (Shropshire), 
early breeding (Dorset), and perhaps mutton conformation. "Of the cross- 
breds in the F, generation the Merino-Dorset seem to have an average lambing 
time midway between the Dorset and Merino, tlie Shropshire-Dorset midway be- 
tween Shropshircs and Dorsets, and the Shropshire-Merino midway between the 
Shropshire and Merino.” 

[Swine feeding and nutrition studies] (Wisconsin Bta. Bui. 302 (1919), pp. 
69-60, 61, 62, 63 ). — Several progress reports are presented. 
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Mature sows reared on grains and legume roughages reproduced normally 
when continued on a mixture of corn, middlings, and linseed meal (8:7:8) 
either with a small amount of alfalfa (10 per cent of the ration), or entirely 
without roughage. Previous work had Indicated that a higher proportion of 
roughage was necessary for growing pigs, and It is suggested that the cereals 
supply mineral matter and vitamins In sufficient quantity for maintenance but 
not for growth. 

In continuation of previous work with forage crops for pigs (B. S. R., 36, p. 
866), F. B. Morrison and G. Bohstedt found that a mixture of oats, peas, and 
rape was slightly more profitable than rape alone, while a mixture of red 
clover and alfalfa ranked a close third. Red clover In two trials gave larger 
returns per acre than a mixture of June grass and other native pasture 
grasses. 

To study the place of corn In the winter ration of brood sows, Morrison and 
Bohstedt fed pregnant gilts In lots of 5 during two winters. One lot receiv- 
ing ground corn, ground oats, wheat middlings, and tankage (7 : 6 : 6 : 1) required 
a daily ration of 4.8 Ihs. per head to keep them in condition. Another lot was 
fed ear corn and tankage (16: 1) plus what alfalfa they they would eat, and the 
consumption per head was 1.1 lbs. daily the first winter and 0.24 lb. the second. 
The view that a ration consisting largely of corn Is Injurious to brood sows 
was not conflrmcHl, for the pigs from the second lot of gilts were as vigorous 
as those from the first. A third lot fed ear corn and alfalfa hay gave good 
results, but each year the proportion of healthy pigs was slightly smaller than 
In lot 2. 

Morrison and Bohstedt also found that barley feed and tankage did not prove 
as economical for fattening pigs as ground barley and tankage. With barley 
at $37.92 a ton, tlie barley feed was worth only $31.58. 

[Feeding] experiments with hogs, B. Aune and S. H. Bobeb (U. S. Dept. 
Agr„ Dept, CHre. 60 {1910), pp. 25~S2 ). — In these pages are recorded the results 
of experiments with hogs conducted jointly by the Bureau of Plant Industry 
and Animal Industry at the Belle Fonrche reclamation project ex])erlment farm 
in 1918. 

The 1917 comparisons of supplements to alfalfa pasture (B. S. R., 40, p. 371) 
were repeated with the addition of self-feeder lots. The experiment began May 
18 with 112-lb. hogs, and after 61 days the grain-fed hogs were replaced by 
82-lb. spring pigs. The results are summarized In the following table, together 
with two estimates of profits based on different price schedules: 

Pasturing pigs on irrigated alfalfa supplemented Oy grain, 1918. 


Supplemental concentrates. 

Time 
on pas- 
ture. 

Average 
carrying 
capacity 
per acre. 

Total 
gain per 
acre. 

Grain 
con- 
siuned 
per acre. 

Grain 
per 
pound 
of gain. 

Returns ^ 

Giain 

1 cent, 
pork 7 
cents per 
pound. 

per acre. 

Grain 

3 cents, 
pork 15 
cents per 
pound. 

Hone 

Days, 

121 

121 

121 

121 

114 

PoundM 

1,264 

1,240 

1,956 

1,967 

3,013 

Pounds, 

125 

1,984 

2,042 

2,040 

4,609 

PmnAs j 

Pounds, 

J8 75 
90 08 
94 14 
94 00 
181 31 

$18 75 
161.20 
159.45 
150 60 
207 89 

Barley, 2 per cent ration 

SbortSj 2 per cent ration 

Com, 2 per cent ration 

in selMeeder 

4,880 

4,880 

4,880 

14,132 

2.41 

2.89 

2 89 
3,07 


' On labor and investment. 
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“ The hogs that received no grain were in very poor and unthrifty condition 
at the close of the prusture season and would scarcely be considered good 
feeders.” 

In another experiment five 100-lb. pigs turned into a half-acre plat of corn 
ate 5.7 lbs. of corn per pound of gain. Three similar lots had access to other 
feed while hogging down equal acreages of corn of like yield. One of Ihe 
lots allowed to graze on third-cutting alfalfa required 4.3 lbs, of corn per pound 
of gain. Another lot consumed 5.1 lbs. of corn and 0.45 lb. of alfalfa bay, 
and a fourth lot 3.6 lbs. of corn and 025 lb. tankage (self-fed) per pound of 
gain. 

Three lots of six 80-lb. pigs were fed 42 days In dry lot to test the value of 
sugar beets fed alone or with supplements. The feed requirements per pound 
of gain In the three cases wore as follows: (1) Sugar beets alone 44.5 lbs., (2) 
sugar beets 7.7 lbs., corn 3.8 lbs., (3) sugar betts 5 5 lbs., corn and tankage 
(15: 1) 3.2 lbs. Sugar beets alone produced an average dally gain of only 0.35 
lb. per head, and the hogs were in a very unthrifty condition at the end of 
the test. 

Eight Duroc- Jersey sows and their litters were used in a 42-day test, begin- 
ning May 18, of supplemental feeds to alfalfa pasture, with the following 
results : 

A Jt2-day comparison of supplements to alfalfa pasture tvtih sons and their 

litters, XDIS. 


Supplemontal ration, 
2.6 per cent. 

Sows 

T>er 

acre. 

j 

Hgs 

per 

acre 

Average weight 
of a sow 

Average weight 
of a pig. 

Dailv 
gain of 
average 
pig. 

Net 

iChain per pound 
j of gam 

Initial 

! 

Final. 
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F'lnal. 

gain per 
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Sows 

and 

pigs. 

Pigs 

alone 




Lbs. 

Lbs, 

lbs. 

Lbs, 

Us 

Lbs 

Lbs 

Lbs, 

Shorts 

8 

64 

295 

278 

14 0 

34 5 

0 48 

1,174 

3 54 

3 16 

Barley 

1 8 

1 64 

267 

254 

9 5 

26 0 

40 

970 : 

3 55 

3 20 

Corn 

8 

64 

226 

191 

9 0 

30 0 

-50 

1,070 

2 94 

2.33 

Corn, tankage (2(J 1). . . 

8 

60 

i 230 

220 

14.6 

40 6 

1 .61 

1,478 

2 56 

2 43 


A less complete summary is also given of a similar test of barley, corn, and 
corn plus tankage made in 1917. * 

Eight Duroc-Jersey sows after their litters were weaned were divided into 
lots of two and carried on alfalfa pasture for 70 days beginning July 8. A 
lot that received no extra grain lost 7 lbs. per head. The others were given 
a one per cent ration of (1) com, (2) barley, or (3) corn and tankage 35:1, and 
the respective gains were 41, 35, and 74 lbs. per head. A similar test (but 
without a barley-fed lot) made In 1917 is reported more briefly. In both 
years the sows fed corn and tankage were the thriftiest at the end of the 
season. 

Swine feeding investigations, 1918-19, O. W. McCampbell, E. F. Fekrtn, 
and H. B. Winchesteb {Kansas Sta, Circ. 78 (1919), pp. 7, /ip. I).— In parts 
1 and 2 of this circular C. W. McCampbell reports on a 100-day f aiding test 
with 60 pigs averaging about 75 to 80 lbs. p^r head, and divided into 6 lots. 

Five of the lots were hand-fed for the purpose of comparing 5 protein supple- 
ments to corn. “ The ration fed in each lot was so planned that the feed cost 
should be the same in each lot.” The following are the amounts (in pounds) 
of corn and supplement consumed per pound of gain in the several lots: 
(1) corn 8.8, tankage 0.88; (2) com 4.8, semisolid buttermilk 0.72; (8) com 
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4.1, linseed meal 0.69; (4) corn 4.1, peanut feed meal 0.68; (5) corn 4.1, alfalfa 
hay 1.27. The average daily gains per head were, respectively, 1.25, 1.11, 1,16, 
1.17, and 1.17 lbs. Under I he conditions tankage was the most economical sup- 
plement, and semisolid buttermilk tlie lea.st. The .sixth lot was given free 
choice of corn and tankage, consumed 3;1 lbs. of the former and 018 lb, of the 
latter per pound of gain, and grew at (he rate of 1.S3 lbs. per head daiiy. This 
lot thus produced gains much mort' economically than the lot r(‘ceiving meas- 
ured amounts of corn and tankage (10 : 1), and was, Indeed, the only lot feni at a 
profit. 

In part 3 the other authors report a 90-day comparison of siippUmients to 
shelled corn in grcjwing 55 lb fall pigs. There w(u*e C lots of 5 pigs each and 
the self-feeder free-clioice system was used throughout. The amounts of each 
feed (in pounds) consuni<*d p('r pound of gain in the respective lots were us 
follows: (1) Corn 3 6, tankage 0.47; (2) corn 3.0, tankage 0 25, shr>rts 0.9; 
(3) corn 2.4, tankage 0.19, shorts 0 95, semisohd bnlternnlk 0.53; (4) com 4.1, 
lln.seed meal 0.66; (5) corn 2 7, shorts 0 82, linseed meal. 0 52; and (6) <‘orn 2.2, 
shorts 0.8, semisolid biittennilk 0 59, linseed meal 0 26 Tlu' daily gains per 
head were, n'speetively, 0.81, 1.07, 1.43, 0 73, 0 99, and 1 31 lbs. Tlie value of a 
Aariety of fei^ls is pointed out. Tlie 2 lots leceiviiig 3 difterent supplmnents 
wen* fed at the most profit, the 2 lots receiving 2 .supplements produced tlie next 
liighest margins of profit, while the 2 lots re<*(‘iving only a single supj)lement 
made the least prolit. 

Crushed v. uholo oat.s for work horses ( Wiscoffsin Sita. Bnl (191!)), pp. 
63i 64). — F. 15. Morrison, J. (k Philler, and (k Jlohsiedt fisl one lot of work 
horses whole oats for 8 weeks, wliile theii l(*ainmates ri'ceived 95 per cent as 
rmjcij crushed oats. Throughout a s(*C(md 8-week pej-jud the rations were re- 
\ersed During tlie whokMiats f(*edine the hor.ses gamed 5 2 Ihs per head and 
during the eruslied-oats feeding S.6 Ihs The n‘suUs of this and a previous test 
(E. S 11., 36, p. 8661 “show tliat the saving by erushiiig or grinding oats for 
work horses whose teeth are kept in good eondition is niueh less than has often 
been elainaHl, not amounting to morr* than 5 or 6 tier eeiil.” 

Horse breeding in Fraiu’e, It Musset {VElvvagc (in ChrvaJ en P'rance, 
Vans: lAhr. Ayr. Maisan Uusitquc, 1911, pp. Akr///4-2d2. fiys. 17) — This is 
an historical revi(‘w of liorse production in France. The author di.scus.ses the 
climatic and economic conditions intluiaicing horse breeding, the localization of 
hn*edK, the use of horses in t ranspc#rtafion, the iuflueiici* of Improvement in 
ineidiaiiical transportation on horse types, the horse as a work animal and as 
a meat animal, and the development of horse breeding in the Perche, Bouloimals, 
and Basse-Norrnandie districts. The main essay is preceded by a 50-pHge 
blbnograr>by of horse breeding in France since (he seventeenth century, in- 
cluding refer(?Vices to pictures, unpublished documents, and ofticlal archives. 

Zebras and their hybrids as domestic animals, W. Fawcett {[lacienda, IS 
(1918), No. 8, pp. 242-245, figs. 9 ). — The author gives a brief history of zebra 
hybrids illustrated with a number of yihotographs. It is stated that in zebra X 
mare hybrids the pattern is not as clear as In a.ssX zebra hybrids, but that 
the pattern is very pronounced in cro.sses between zebra males and Shetland 
ponies, the stripes of the hybrids in some cases being more marked than tho.se 
of the sire. 

[Nutrition studies with poultry] ( Wisconsin Sta. Dul. S02 (1919), pp. 52, 
53 ). — Brief notes of results by J, G. Halpin and IC. B. Hart are presented. 

In studying growth of baby chicks, these investigators found that the pro- 
portion of water-soluble vitamins In the diet (as inensured by the relative 
amount of yeast added to purified feeding materials) that is required for the 



376 


E3CPERIMEOT STATION EBOOR0. 


(Yol. 42 


normal growth of chicks is from 5 to 6 times the proportion sufficient for rats 
of equivalent age. Uncompleted studies of the lime requirements of hens 
seem to indicate that the lodin content of the feed Is as important as the cal- 
cium content in preventing soft-shelled eggs. This conclusion Is supported by 
the satisfactory results from the use of grit containing oyster shells or the 
shells of other marine mollusks. 

Judging fowls for egg production, H. R. Lewis (New Jersey Stas. Bints to 
Poultrpmen^ 8 (Id 19), No. 2, pp. 4 ). — A score card is proposed for utility fowls, 
the points being distributed as follows: Body type (determined by appearance) 
25, head and adjuncts 35, body conformation (determined by handling) 30, 
quality of skin 10, legs and toes 5, and condition 35. A bird is expected to 
lay 3 eggs during her pullet year for each point attained. 

Report of the first Texas national egg-laying contest, F. W, Kazmeieb 
(Texas Sta, Bui. 2Jf6 (1919), pp. 7-22, figs. 7). — Tills is an account of an egg- 
laying contest held in 3037-3038 in which there were 360 birds entered. The 
scores and egg records of each of these and of 30 alternates are tabulated, 
and some data are reported as to the feed cost of egg production. 

How to load cars of eggs (17, S. Dept. Agr., Dept. Circ. 55 (1919), pp. 16, 
figs. 18). — This consists mainly of a series of diagrams to show the successive 
steps in packing egg crates on refrigerator cars so as to have the load exactly 
fit the car. The use of wood buffing in the center and of straw buffing at 
the bunkers are both Illustrated. 

How to wrap heads (U. S. Dept. Agr., Dept. Circ. 52 (1919), pp. 10, figs. 8). — 
Directions are gi^en for wrapping in paper the heads of plucked chickens and 
turkeys that are being packed for the market. 

Inheritance of coat color in cats, P. W. Whiting (Jour. Expt, Zool., 25 
(1918), No. 2, pp. 539-509, figs. 8). — Breeding €‘xperiments with cats, involving 
maltese, white, tortolse sbell, yellow, ashy, and striped conditions of the coat 
color, are reiiorted. 

Although solid white appears to be dominant to all colors, white spotting 
Is irregular in inheritance. To explain a familiar phenomenon, pointed out 
by Darwin and others, it is suggested that a white spot over the eyes makes 
them blue, and that If the si>ot extends over the car, as would usually be the 
case, the animal is deaf. It is noted that yellow color In cats provides the 
only clear case of sex-linked inheritance among mammals aside from some 
eye defects In man. 

Studies on cell division in the albino rat (Mus norwegicus albinus) . — 
III, Spermatogenesis, E. Allen (Jour. Morph., SI (1918), No. 1, pp. 133-185, 
figs. 58). — The author finds that the haploid number of chromosomes In the male 
albino rat is 10, and that the spermatogonial number is consistently 87. Sperm 
dimorphism is produced liy the presence of one unpaired accessory (sex 
chromosome) which divides in the second spermatocyte division. The author 
was unable to discover structural differences between the cells giving rise to 
the Sertoli cells and those giving rise to the spermatogonia. 

Previous papers of this series have dealt with brain tissue and points of 
cytological technique. 

DAIEY FAKMIMTG— DAIRYISra, 

Value of barley feed and barley bran [for milk production] (Wisconsin 
Sta. Bui. 302 (1919), p. 62).— In an experiment with three lots of six cows, fed 
by the reversal method for three 3- week periods, F. B. Morrison, G. O. Humph- 
rey, and G. Bohstedt found that barley bran decreased the milk yield 3.86 per 
cent and barley feed decreased It 0.78 per cent below the yield when wheat 
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bran was fed. In each case the material tested formed 30 per cent of the con- 
centrate ration. With wheat bran at $45 a ton, barley bran was worth $29.50 
and barley feed $42.16 a ton. 

Cost of milk production in Livingston and Macomb Counties, F. T. Rid- 
dell {Michigan Sta. Quart. Bui., S {1919)^ No. pp. 75-78). — ^The data sum- 
marized here were collected from a scries of Michigan farms which were 
visited periodically by field accountants during the periods considered. 

The average amounts of feed and labor required to produce 100 lbs. of milk 
(averaging 4 per cent fat) on 25 farms (422 cows) In Macomb County, from 
October IG, 1918, to May 15, 1919, were as follows: Grain 32.4 lbs., hay 30.7 
lbs., corn stover and bean pods 18.8 lbs., silage 209.1 lbs., pasture 0.08 week, 
bedding 25 6 lbs., opGratoi'’s labor 1.3 hours, common labor 1.27 hours, and 
horse labor 0.13 hour. The cost of feed and bedding averaged $2.80. The 
labor charge.s totaled 79 cis., hauling charges 14.4 cts., taxes, interest, insurance, 
and depreciation on cattle (at 15 per cent per annum) and buildings (at 10 
per cent) 52.2 cts., and other charges 20.2 cts. Adding a 10 per cent managerial 
charge and deducting 30.4 cts. for manure Eind calf, leaves a net cost of $4.00 
for milk delivered at the country railroad station. 

Three yeans’ averages of the commodities used in producing 100 lbs. of milk 
(testing 8.35 per cent) In the 7 winter months on 25 farms (1,240 cows) in 
Livingston County were as follow.s: Home-grown grain 12 lbs., commercial feeds 
19,7 Ihs., hay 48 4 lbs., other dry roughage 16.0 lbs., silage 140.4 lbs., other succu- 
lence, including ,s(dling crops, 4.5 lbs., pasture 017 day, bedding 17.3 lbs., 
operator’s labor 0.92 hour, common labor 1.10 hours, and horse labor 0.13 
hour. The hauling cost was 25 cts. and the other expenses averaged 30.9 per 
cent of the cost of those Itemized. It is not stated whetlier a managerial 
(‘barge Is Includt^ in these determinations. A credit of 0.114 ton of manure 
is allowed, but the value of the calf at birth is held to be offset by sire services. 

Milk nncl cream contests, E. Ivetxy and G. B. Tayi.ob (17. S. Dept. Agr,, 
Dept. Ciro. 53 {1019), pp. 24, figs. 6). — This is a revision of Department Bulletin 
350 (E. R. U., 34, p. 874). The list of past contests is omitted, a discussion 
of contests In which the samples are collected on the street Is introduced, a 
riK^difled score curd for milk contests is proposed, and the treatment of methods 
of analysis Is amplified. The new score card for milk distributes the points 
as follows : Bacteria 35, flavor and odor 15, sediment 10, fat 15, solids-not-fat 15, 
temperature (street samples) or acidjty (prepared samples) 5, and bottle and 
cap 5. 

Off flavors in dairy products {Wisconsm Sta. Bui. SOB {1919), pp. .fP, 50 ). — 
By subjecting casein or milk albumin to the action of hydrogen peroxid and 
iron sulphate, W. Pitz has been able to isolate decomposition products of the 
milk proteins possessing a pungent and disagreeable odor. Such products im- 
part an off flavor to butter. 

On the use of aluminum in dairy practice, Utz {Ztsohr. Angew. Cheni., SB 
{1919), No. 88, Aufsatzt., pp. S45, S46). — Experiments are reported showing that 
sour milk at room temperature has no appreciable effect on aluminum vessels. 

Causes and preveution of “ leaky ” butter {Wisconsin Sta. Bui. SOB {1919), 
p. 48, fig. 1). — ^Work carried out by A, C. Dahlberg Is held to indicate that 
“leakiness” results from the conditions which produ<?e an open texture (cold 
wash water, working butter In water, underworking the butter, and a high salt 
content), and Is not affected by the churning temperature or the moisture con- 
tent of the butter. 

Trend of the batter indnstry in the United States and other countries, 
T. R. PiBTLE (U. S. Dept. Agr., Dept. Ciro. 70 {1919), pp. B4. fiO** «d).— This pub- 
lication summarizes in graphical form the available statistics as to butter pro- 
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ductlon In the United States (since 1850), Australia, New Zealand, Canada, and 
Sweden ; and the butter trade of these and 10 other countries. 

With regard to the butter industry of the United States It is held that farm 
butter making, and consequently the production of renovated butter, is definitely 
on the decline. Butter made in the United States has been a very small factor 
in the international butter trade. Before the Phiro[)ean war Great Britain and 
Germany were the jjrincipal butter-importing nations, drawing their supplies 
from the smaller European countries and from Siberia, Australia, and New 
Zealand. 

**The great Danish export trade has been built up \\ithin Gie last 25 years. 
Important aids in its development have been the invention of the cream sepa- 
rator in 1870; cooperative dairying beginning in 1SS2; cooperative factory man- 
agement in 1887; the use of milk records about 1895; and the ‘ Lurniarke ’ or 
national trade-mark, established by law in 1906.” Stringent laws control the 
quality of Danish export butter. 

“The export butter business of nearly all countries shows noticeable fluctua- 
tions in short periods of time, indicating that the balance between domestic sup- 
plies and tlie profitable foreign outlet is delicate.” 

Trend of the cheese industry in the United States and other countries, 
T. R. PiKTLE (17. 8. Dvpt. Apr.y JJepi Circ. 71 {1919), pp. 24, 
author iiresents a series of cliarts showing graphically the changes in the 
amounts of cheese made in the United States and the volume of ex])orts and 
Imports .since 1850, together with similar information about cheese making and 
the clKHse trade in Canada, New Zealand, the Netherlands, (he T'riited King- 
dom, Switzerland, PYanco, and other countries. The charts show in partU-ular 
the (leveloj)inent of tlie factory system in the United States, and the stimulat- 
ing influence wliich it has had on productitm in other countries. Tlie.’y show 
also the injurious effect on exports of the ‘Milled cheese” episode in the his- 
tory of Auiorican cheese making. 

“Countries exporting those varieties of cheese which are especially used 
for savory purposes appear to have enjoyed a continuous export demand. The 
variations in their exports are not so marked as In those that made the Cheddar 
type of cheese. 

“The annual cheese consumpLlon in the United States has been less than 

4 lbs per capita during practically all the time of record, and has never reached 

5 lbs. per capita as a national average. For the most part the per capita con- 
sumption of cheese has been leKSs In the countries using only a few varieties 
than In those where numerous varieties are used.” 

Recovering cottage cheese curd from buttermilk, A. E. Perkins (Mo. Bui. 
Ohio Sta., 4 (1919), No. 9, pp. 276-283). — ^The author reports In greater detail 
than in a previous paper (E. S. It., 40, p. 379) the operation of a centrifugal 
machine by a creamery at Columbus, Ohio, to extract curd from buttermilk. 
Analyses of the buttermilk, w^hey, and curd of several runs are tabulated. 

Prom ()8 to 82 ikt cent of the buttermilk casein was recovered In the curd. 
The whey Is sold for feeding purposes at about the same price as buttermilk. 
The creamery uses ordinary ash butter tubs as wholesale packages, and has 
adopted the jelly glass as a standard retail package. 

VETEEINABY MEDICINE. 

Instructions for veterinary meat and dairy inspections, O. F. Morse (War 
Dept. [U. /S'.], Off. Burg. Gen., Vet. Div, Circ. Letter, 40 (1919), pp. 31). — Instruc- 
tions are given under the headings of sanitation, ante-mortem inspection, post- 
mortem inspection, products Inspection, and inspection of dairies and milk 
herds. 
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Federal meat inspection as a safeguard to public health, J. IX, Mohleb 
{Jour. Amer, Vet. Med. Assoc.y 56 (1919) y No. 5, pp. 302--310). 

Reports of the veterinary director general for the years ended March 
81, 1017 and 1918, F. ToiiiiANCE {Npt. Vet. Dir. Gen. Canada. 1911^ pp. 19; 
1918. pp. 24 ) • — These reports ( F. *S. R., 38, p. 5St) deal with infectious diseases 
of live stock, including glanders, hog cholera, dourine, scabies, rabies, tubercu- 
losis, antiirax, etc., and give accounts of Iniimrt and export inspections, meat 
Inspections, elc. 

Yearbook of pharmacy {London: J. rf .1. ChurcMU. 1019. pp. [8]-f5iil, pis. 
6, flps. 15 ). — This volume comprises abstracts of papers relating to pharmacy, 
materia inedica, and chemistry contributed to British and foreign journals 
from duly 1, li)18, to June 30, 1919, together with the transactions of the Brit- 
ish Pharmaceutical Conleronce at its lifty-sixth annual meeting on July 22 and 
23, 1919. The cliemical abstracts are under tiie editorsliip of J. O. Braithwaite, 
the new remedies of T. Stephenson, and the transactions of C. H. Hampshire. 

Seniiliquid media for the exaniliiation and culture of anaerobic organ- 
isms in veterinary metlicine, J. Lic.NiftitES (Bui. ^oc. Cent Mdd. V6t., 95 (1919), 
No 20. pp. 353-858). — A 0.25 per cent sernlliquid agar medium is recommended 
for the culture of anaerobic organisms as well us aerobic and facultative aero- 
bic organisms. 

As an example of the application of this medium to veterinary practice, the 
author describes the quick and luxuriant growth of the bacillus of blackleg in 
such a m(*diura 

The loco weed and its eradication, B. V. IMedley {Brodveer. I {1919), No. 5. 
pp. 12. 13, fit/ 1 ). — The autljor reports the finding of a grub which works from 
the stem around the root of the loco weed, thus girdling and killing the i)lant. 
In some loco fields examined about every tenth plant was found In a dying 
condition as a result of attack by this grub. The author also reports finding 
a amall worm feeding upon the seed, the seeds in pods examined Imving been 
destroyed by it. 

Studies on anthelmintics, — V^l. Tests of the administration of anthel- 
mintics in enteric-coated soft gelatin (soluble elastic) capsules, M. C. Hall 
{Jour. Amer. Vet. Med. Assoc.. 56 (1919). No. 3, pp. 310-316 ). — This is In con- 
tinuation of the papers previously noted (E. S, K, 42, p, 180). 

“ The results obtained by the use of formalin-gelatin enteric coats, inclosing 
a mixture of oil of clienopodlum and chloroform, are not satisfactory. On the 
other hand, the results obtained by the use of the talc-shellac coat are unusually 
good, the minimum theraix^utic dose removing all the ascarids present from 14 
infested dogs.” 

Nonspecific complement binding substances in horse blood, A. Maucib 
(Berlin. Tieriirztl. Wchnscfir., 34 (1918). No. 19. pp. 181-183 ). — The author re- 
ix>rts that of 5,0()0 complement fixation te.sts for glanders, 17 after Inactivation 
at 56” C. to destroy the nonspecific complement binding substance still gave 
complement fixation tests without the addition of antigen. In 12 of these cases 
the test was repeated after heating the blood to 60® for one-half hour with 
positive results in 4, doubtful In 1, and negative in 7 cases. Six of these blood 
tests came from horses proved on autopsy to be glandered, and of these 6 
cases, 4 gave similar complement fixation reactions after the blood sera had 
been heated to 60” with or without the addition of antigen. The author ex- 
plains the positive reactions in the absence of antigen after heating to 60” as 
due to the presence In the blood not of nonspecific complement binding sub- 
stances but of glanders bacilli or their decomposition products. The blood In 
such cases contains both components for the complement fixation reaction, and 
the addition of antigens (extract of glanders bacilli) Is not necessary. 
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As a result of this investigation the author emphasizes the necessity of heat- 
ing the blood sera to 60 instead of 56® before making the complement fixation 
test. A positive reaction will then indicate a glandered condition, even if no 
antigen has been added. 

War experiences in regard to the relation between gas gangrene in man 
and blackleg In animals, SteinbrOck {Berlin, TierdrztL Wchnschr,, S4 (1918) ^ 
No. 45, pp. 44J--44S)- — ^This is essentially a digest of recent German literature, 
showing the similarity between gas gangrene and blackleg. 

Further experiments in active immunization against glanders, A. MABXEOit 
{Zschr. Immunitdtsf. u. Ilrpt. Ther., /, Orig., 28 {1919), No. 6, pp. 410--488 ). — 
The earlier work of the author and cowurkers (E. 8. 11., 20, p. 1085), Bautz 
and Machoclin (E. S. II., 24, p. 83), and Dediulln (R 8. K., '27, p. 379) on im- 
munization against glanders with killed glanders bacilli is reviewed, and further 
experiments are reported which Indicate that immunization can be brought 
about with a glycerin extract of killed bacilli, but not with an ammoniacal solu- 
tion or tricresol solution of the same. It is also shown that the serological 
reactions following the Injection of killed bacilli vary In time and intensity 
with the individual animals, and that the subcutaneous Injection of 0,000004 
loop-full of live anthrax bacilli is sufficient to kill a horse. 

In testing for glanders it is advised that more than one reaction be used, 
preferably the ophthalmic and complement fixation reactions. Owing to the 
possibility of a nonspecific reaction In the former tests, it is rticoramended that 
mallein be used in one eye and a nonspecific substance in the other. 

Irregular results in the complement deviation reaction for glanders occa- 
sioned by variations in technique, W. Pfeiler (Ztschr. Immnnitdtsf. n. Expt. 
Ther., I, Grig., 28 {1919), No. 6, pp. 488-518). — Following introductory remarks 
regarding tlie technique of the complement deviation reaction for glanders, 
the author presents the results of a comparative study of the reaction os con- 
ducted on ii water bath or In an Incubator. The evidence obtained Indicates 
that the more reliable results are obtained with the use of the water bath. 

Therapeutic and prophylactic inoculation of cows with Friedmann's 
tuberculosis vaccine, O. Gutknecht {Berlin. Tierarztl. Wchnsohr., 34 {1918), 
No. 39, pp. tSSl'^SS). — Case reports are given of the successful use of Fried- 
mann’s tuberculosis vaccine In the treatment of bovine tuberculosis and also 
in the Immunization of calves. 

The preparation and distribution of tuberculin by the Bureau of Animal 
Industry, M. Dorset {Jour. Amer. Yet. Med. Ansoo., 56 {1919), No. 3, pp. 282- 
291, yipa. 2). 

Tuberculosis eradication under the accredited-herd plan. — Herd list No. 2 
{V. S. Dept. Agr., Dept. Giro. 54 {1919), pp. 96, pi. 1). — This is a second list 
revised to April 1, 1919, of herds officially accredited as free from tuberculosis 
and of herds that have passed successfully one test with a view to certification. 
The different breeds of cattle, names of the owners, and States where the herds 
are located are arranged in alphabetical order, and several summary lists are 
Included. There are shown to be 782 herds, containing 12,082 pure-bred and 
6,989 grade animals now accredited, and 6,586 herds containing 39,658 pure- 
bred and 67,685 grade animals once tested without reactors. 

Tuberculosis eradication conference shows nation-wide interest in dis- 
ease-free herds {Amer. Jour. Yet. Med., 14 {1919), No. 11, pp. 555-558, 564 ). — 
This Is a report of a conference of those interested in the control and eradica- 
tion of tuberculosis among cattle and hogs, held at Chicago, October 6-8, 1919. 
The report Includes an address of J. B. Mobler, chief of the Bureau of Animal 
Industry of the U. S. Department of Agiiculture. 
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Diseases prevalent among horses and cattle in Mississippi, E. M. Eangk 
{Miss, Agr, Col,, Ext, But 11 (1919), pp, 23). — popular summary of informa- 
tion on the more Important diseases of live stock in Mississippi. 

A malarial parasite in the blood of a buffalo, A. L. Sheather {Agr. Re- 
search Inst, Pusa Bui, 90 (1919), pp. 5 , pis. 2 ). — The author describes a parasite 
found in the blood of an Indian buffalo for which the name Plasmodium hu- 
halis Is suggested. 

An outbreak of blackleg in sheep, H. Marsh (Jour. Amer. Vet, Med. Assoc., 
56 ( 1919 ), No. S, pp. 319 - 321 ). — The author records nn outbreak of blackleg in a 
flock of sheep at Drummond, Mont. 

Stomach worms in sheep: Prevention and treatment {V. S. Dept. Agr., 
Dept, Circ, ^7 ( 1919 ), pp. 12 ). — ^ThJs Is a popular summary of what is known of 
the stomach worm of sheep and methods for Its prevention and control, pre- 
sented in the form of answers to practical questions. 

Differential diagnosis of infectious swine diseases, A. T. KiNSLr:Y, W. W. 
Dtmocic, and W. E. King (Amer. Jour. Vet. Med., 15 (1920), No. 1, pp. 22-2^). — 
A report presented at the meeting of the U. S. Live Stock Sanitary Association 
In Oliicago, in December, 1919. 

The hinge vity of the virus of hog cholera, H. C. II. Kern k amp {Cornell 
Vet., 10 (1920), No. 1, pp. 1 - 7 ). — An investigation Is reported from the MinIU^sota 
Experiment Station of the longevity of hog cholera virus preserved with 0.5 per 
cent phenol and 1 per cent glycerol and kept In a refrigerator at 45° F. in 
tightly corked and sealed bottles. 

From inoculation tests with this virus at varying Intervals of time, results 
were obtained which indicate that under such conditions the viruleiu’e of the 
virus is not destroyed up to 1,000 days, or approximately throe years of age. 
It is pointed out tJiat these results are not fully in accordance wltli the state- 
meiit.s of Craig and Whiting (E. S. U., 38, p. G88) that carbolized blond began 
to lose its virnlence by tbe nineteenth day and was practically nonvirulent at 
the end of a jear. 

Comparing swine plague to hog cholera, II. Jay (Amer. Jour. Vet. Med., 15 
(1920), No. 2, pp. 59-61, 76). — Attention is called to the appcairnnco of swine 
plague simultaneously with or subsequently to hog cholera as a possible cause 
of the small percentages of failures to Immunize against the latter (hs<'ase. 
Tbe two diseases art' compared as to history, pathogenesis, symptoms, morbid 
changes, mortality, and immunization. In conclusion It is pointed out that it 
l.s a mistake to Inject liog chol(*ra virxfl? Into a hog suffering from suiiie plague, 
and that the best time for immunization against hog cholera is during the 
summer months, when the pigs can get plenty of exc^rcise and are not subjected 
to the predisposing causes of swine plague. 

The use of carbon hisulpliid in Infestations with bots, Castrophilus spp., 
M. C. Haix and L. Avery (Jour. Amer. Vet. Med. A^.'joc., 56 (1919), No. 3, pp. 
265 - 270 ). — This account is based upon experiments by agents of the Bureau of 
Animal Industry of the U. S. Department of Agriculture with carbon blsulphid 
on four horses in order to ascertain tlie minimum effective dose and the eflect 
of the simultaneous use of a purgative. 

The results indicate that all bots present in the stomach and duodenum will 
be removed by tlie use of a single dose of 6 dr. of carbon bisulphid or by two 
doses of 4 dr. each with an interval of 4 hours, or by three doses of 3 dr. each 
at 1-hour intervals, when given without purgation or with purgation at least 
several hours before or after treatment. Tbe single dose gives a smaller total 
of the drug and saves time, whereas repeated doses give an opportunity to 
suspend treatment If bad results are evident after the first dose. 
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Doses of 4 or 5 dr. will remove all (?. ifiteetinalis in their usual location in 
the cardiac stomach, but will leave some or all of the O, nasalis. 

Pathology of dourine, with special reference to the microscopic changes 
in nerve tissues and other structures, Tl. J. Fokmad {Jour. Agr. Research 
[U. S,], 18 (1919), A"o. S, pp. 1^5-154).— This paper from the Bureau of Animal 
Industry of the U. S. Department of Agrleulliire describes the microscopic 
lesions found in nerve tissues and other aff(vted i)arts, based upon material 
from several welhcleveloped <'hronic cases of dourine in horses from Montana 
and Iowa, in winch the <Usease had been recognized clinically and the animals 
had reacted to the complementdlxation test. The tissues studied were brain, 
spinal cord, spinal ganglia, and peripheral nerves. 

“ The microscopic exaniination of tlie brain showed no appreciable changes 
in the nerve colls, the Ksuiiporting tissue, or in the blood vessels. In the cervical, 
anterior, and middle dorsal portions of the spinal cord lesions could not be 
demonstrated even witli the most sensitive methods of staining; and in the 
posterior dorsal portion Uie lesions were very slight, gradually increasing in 
the lumbar enlargement and becoming most marked in the sacral region. 
Degeneration in the sensory ganglion cells vas present in all stages, varying 
from the beginning stage of chromatolysis that could barely be detected by 
the Nissel method alone to advanced degeneration and disintegration of plas- 
molysis that was brought out by less sensitive methods. The motor ganglion 
cells and the cells in the column of Clark showed such slight altm’ation that 
it was ditlicuU to trace cliromatolysis in them. The nerve cells of the spinal 
ganglia showed chroinatolysis in varying degrees. The most marked changes 
were foiind in tlie sensory cell.s in the sacral region, where disintegration of 
the chroma toj)hil granules was followed by atroi)hy and s(*lei'osis and was 
invariably accompanied by peripheral displac(‘nient of the nuclei. This was 
not observed In the nerve cells of the cord. 

The degeneration of the myelin in the medulla ted fibers was even more pro- 
nounced than the degeneration in nerve ceils. The black clumps of degenerated 
myelin stained by the osnilc acid of the Marchl method were the cliaract eristic 
feature of the endoneural and extrammral fibers in tlie gray siib.stnnce in the 
dorsal horns and the dorsal nerve roots, as well as of the fibers of the coluraiiH 
of Burdach and Goll in the white substance of tbe cord. The changes were 
limited to the lumbar and sacral region. ... In the sciatic nerve the degenera- 
tion was even more marked. We can therefore assume that the disturbances 
are of peripheral i-ather than central origin.” 

Experimental studies on equine piroplasmosis. III, r. J. mr Torx (Arch. 
Schiffs u. Tropen IJyg.y 23 {1919) ^ No. 16, pp. 339-368, fig. 1) —In continuation 
of the work jireviously noted (E. S. K., 42, p. 178), the author deals with the 
experimental transmission of Piroplasma mhulh by ticks. While exi)erjments 
with Ixodes ricinus indicate iliat it does not transmit J\ cahalH, they show 
that Dcrmaccntor reticulutus does transmit this parasite. The infected tick can 
transmit the disease to susceptible animals in both the nymphal and adult 
stages through infection imbibed in the larval stage. 

A simplification of the method of treating joint-ill with 8«rum from the 
blood of the mother, G. Fokshri.l {Berlin. Tierdrztl. W chnschr., 34 {1918)^ No. 
P, pp. 81, 82). — A simplification of the author's method of treating joint-ill,* an 
application of which by Mann (10. S. R., 41, p. 879) has been previously noted, 
is suggested. This consists in using citrated whole Mood in place of blood 
serum. The blood from the mother is drawn directly into a vessel containing 
100 cc. of a 2 per cent sodium citrate solution, which has been thoroughly 


‘Berlin. TlerarzU. Wchnschy., 82 (1916), No. 12, pp. 188-185, flg. 1, 
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shaken in the vessel to Insure wetting all of the inner surface. If more than a 
liter of blood is drawn another 100 cc. portion of the citrate solution should be 
added after the first liter has been obtained. Blood thus treated can be injected 
Intravenously into the foal, eare being taken that it is used at body temper- 
ature.. As a special precaution the blood may be filtered through four layers 
of gauze before injection. 

The treatment of tetanus in horses, ScirocK {Berlin. Tierarzth WcJvnsehr., 
S4 (1918), No. 43, pp. 4^1-4 ^^)’ — Measures for the prevention and treatment of 
tetanus in hors('s are discussed, Tlie lU'opliylactic application of iodin to 
wounds and vaccination with tetanus antitoxin serum are considered by the 
author to he the most effective measures. 

Fowl plague In Argcmtina, A, Andriku and C. H. Badano {Rev. Zootec., 6 
{/919), No. 72, pp 808-815, pt^. 2 ). — The authors report studies conducted which 
demonstrate tiie occurren(‘e of this disease in Argentina. 

On the life history of Ascaris lunibriooides, IV, P. H. Stewart {Barasi- 
ioloiiii, 11 {1919), No. 3-4, pp 385 SS7, pi. 1). — Tlie author reports briefly upon 
expeniiientH carried on in continuation of those previously noted (P, S. 11., 89, 
p. AST) in which ripe eggs of A semis smlla were fed to suckling jiigs and to 
young white rats, A report on this has been previously noted fE. S. II., 41, 
p 28r)l. A dcscnjition is given of the anatomy of the larva of A smlla from the 
Intestine of the pig 14 days after Infection. 

RUBAL ENGINEERING. 

Geology and water re.sources of the Gila and San Carlos Valleys in the 
San <\Trlos Indian Keservatioii, Ariz., A. T. SemvENKESEN {V hi. (rcol. Sur^ 
vey, IX aier-h^upply Paper 450-A {1919), pp. 21, pis. ftps. 2 ). — This leport deals 
With the gt'ology and vvalia’ le.sourci'.s of an area of 4,59.“) acr(‘s and of a second 
area of 1,840 a( res of aralile land in the San Carlos Uf‘ser\alion in Arizona, 
with particular I’efereiKe to the feasibility of drilling foi* an irrigation water 
sui)i)ly. Tlie principal soiiree of water in the valley alluvium is believed to be 
seepage from tlie rivers. 

The waters from sliullow wells in the Gila Valley are hea\il.v mineralized. 
They aie so high in ehlorin that they are of doubtful value for Irrigation, and 
if used eonlinuously they would nMjuire extraordinary precautions to ]>r(went 
an excessj\e a(^(ainmlation of alkali in tlie soil. The shallow ground waters 
in the San Carlos Abilley are believed to be better than tlio^^e of the Gila 
Valley, and coinparal»lo to the water from the Gila River, wdilcli is now suc- 
cessfully used tor irrigation. 

In the Gila Basin, structure favorable to artesian conditions exists on one 
or l>oth sides of the vaik'y het'ween the east lioiindary of the res<'rvation and 
San Carlos, and it is lielieved that artesian water can he obtained in the river 
valley between these points. In the San Carlos Basin, structure favorable to 
artesian conditions exists only on tbo west side, adjacent to that part of the 
valley included within the propo.sed reservoir. 

Surface w^ater supply of westeru Gulf of Mexico Basins, 1917 {U. 8. 
Oeol. Survey, Water-Supply Paper 4^8 {1919), pp. 106XNXVIII, pis. 2).— This 
report, prepared in cooperation with the State of Texas, presents the results of 
measurements of flow made on streams in basins of the WT'slerii Gulf of Mexico 
during the year ended September 30, 1917. 

Surface water supply of Missouri River Basin, 1916 {U. 8. Oeol. Survey, 
Water-Supply Paper 436 {1919), pp. pis. 2). — This report, prepared 

In cooperation with the States of Colorado, Montana, and Wyoming, presents 
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the results of measurements of flow made on streams In the Missouri River 
Basin during the year ended September 30, 191 G. 

Organization, methods, and work of the hydrologic service, 0. Basadre 
{Min. Fomcnto, Bol. Cuerpo Ingen. Minas Par'll, No. 84 {1917), pp. 187, pis. 41 ). — 
Tiiis bulletin describes the functions and activities of the hydrologic service of 
Peru, and presents the results of measurements of flow made on streams near 
the Peruvian coast during the years 3912, 1913, 3914, and 1915. 

Comparative value of bacteriological and chemical analyses of drinking 
water, M. Baunit: and II. Hazard {Prcssc Med. [Paris], 26 {1918), No. 23, pp. 211, 
212; ahs. in Chem. Abs., IS {1919), No. 14, pt. 1, p. 1608). —In a total of 882 ex- 
aminations it was found that the bacteriological results were directly contra- 
dictory to the results of chemical analyses In 258 cases, or 29 per cent. In 
21 per cent of tho cases the chemical analyses indicated that the water was 
bad, while the bacteriological analyses indicated that it wais good. In 8 per 
cent of the cases the reverse was true. It is concluded that chemical analyses 
should be used to judge the quality of water in emergency oases only and that 
the bacteriological analyses should be the final basis of judgment. 

Irrigation in the United States, R. II. Whitmeck {Geogr. Jour., 54 {1919), 
No. 4^ PP' 221-231, pis. 4, figs. This is a brief review of the history of irri- 
gation in the United States, dealing especially with tho work of the Hechimation 
Service. 

Irrigation in India, Review for 1917-18 {l^inda: Pvb. Works Dept. Govt. 
India, 1919, pp. lI-]~92, pis. 34) — This is a report of the work and oxi>en(1iturcs 
of the Public Works Department of India, relating to irrigation, for tho year 
3937-18. 

Some factoi^KS affecting the efficiency in the use of canal water, W Roa- 
ERTS and O. T. Faiujcnkr {Agr. Jour. India, Indian Kci. Cong. No, 1918, pp. 
81-88). — The losses of irrigation water in India are discussed as being dm* to 
the nature of construction of canals, to Inetricient distribution, and to field 
praclu’e. 

Construction methods used in building the lower res<»rvoir dam of the 
Balmorhea project, V. L. Sulijvan {Proc. Amer. Boo. Civ. Engin., 44 {1018), 
No. 4f PP‘ 539-5 jS. figs. 7). — The purpose of the author in describing these works 
was “to present economical and practical methods of constructing earth dams. 
In many cases, where the foundations are poor and a long section is to be built, 
these methods may suggest a solution which will enable the construction of a 
dam which otherwise would he impracticable or expensiA^e.” 

Karth pressures, L. Hudson {'frans. Amer. Soc. Muntc. Impr., 24 (1917-18), 
No. 3, pp. 128-135, figs. 11). — This is a discussion of the tlieory of earth pres- 
sures, resulting in the derivation of working formulas and data. 

Colby silt loam needs drainage {Wisconsm Eta. Bui. 302 (1919), pp. 40, 41^ 
figs. 2). — In experiinonts on tlie effect of tiling on crops 1, 2, 3, and 4 rods from 
the tile, condtictcd at the IMarshfield substation, the most striking results were 
obtained with potatoes. Au average for three years showed 1G3 hu. potatoes 
on plats 1 rod from the tile, with a gradual reduction to 123 bu. per acre on 
plats 4 rods from the tile. The yield of corn stover on the plat 4 rods from the 
tile was 2,790 lbs., Avhlle that on the plats adjoining the tile was 3,400 lbs. 
Yields of alfalfa and barley were also i>€ttcr nearer the tile. 

Effect of soil moisture on efficiency of dynamite {Wisconsin Sta. Bui. S02 
{1919), p. 55). —Experiments by J, Rwenehart on the use of explosives In land 
clearing indicate that it costs about 50 per cent more to remove stumps by the 
use of explosives during the dry part of the summer than It does in late fall 
when the soil is wet. Comparisons on silt loam soil, using 20 per cent dynamite, 
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8how6d an avarage «o«t of 56 cts. per stump under dry conditions as contrasted 
with 86 cts. under wet conditions. 

Seventh biennial report of the State highway commissioner, P. F. Koqkbs 
(B ien. Rpt. State Highway Commr. Mich., 7 {1917-18), pp. 1J^8, pis. 53, figs. 
18). — This report covers the work done by the Michigan Highway Department 
during the two years ended June 30, 1918. 

During the period covered by the report 1,830 miles of State rewarded roads 
were built, 440 miles of which are on State trunk lines. In all 5,771 miles of 
State reward roads have been completed, more than ene-lifth (1,198 miles) 
of which are on the State trunk line system. These figures show an Increase 
of more than 46 per cent In the total improved mileage during the biennium. 

First report of the Board of Directors of the Department of Highways, 
W. B. AivEXAisfUER {[Bicn.^ Rpt. Bd. Dir. Dept. Highways [Nev.], 1 {1917-18), 
pp. J^3, pi. 1, figs. 12).— This report presents the arlivities of the Nevada State 
Highway Department for the biennial period ended December 31, 1918. 

Seventh biennial report of the State Highway Department relative to 
highway Improvement, F. E. EvEBErr {Bicn. Hpi State Highway Dept. 
\H. 1/.], 7 (1917-18), pp. 21Jf, pis. 5, figs. 8).— -This report presents the activities 
of the New Hampshire Highway Department for the years 1917 and 1918. 

Report of the State Commissioner of Highways, E. Duffky (Rpt. State 
Comm, Highways, N. Y., 1917, pp 592). — This is a report of the activities of the 
New York State Highway Commission for the year 1917. 

Fifth biennial report of the State Road Commission, I. li. Bkownino 
(Bien. Rpt. State Road Comm, Utah, 5 (1817-/8), pp. 200, figs, 11). — This re- 
port presents the activities of the Utah State Highway Commission for the two 
years 1917 and 1918. 

Final report of the special committee on materials for road construction 
and on .standards for their t<‘st and use, A. iJ, Blanchard (Proc, Amcr. Soo, 
Civ. Engiu., 4S (1817), No. 10, pp. 2, '127-2^88). — This is a detailed report of the 
conclusions of the committee. 

Wear resisting pavements, J, B. rfaitlGiiiN (Rev. Chim. Indus., 27 (1918), 
No. 522, p. 210; ab.s. in Chem. Ahs., 13 (1919), No. 17, p. 2117). — Tests are re- 
ported of a new material as aggregate In pavements called Arpax ruby. This 
is a silicate of iron containing a little alunjinum, iron, calcium, and iniinganese. 
It is mixed with cement or asidialt and applied as a wearing (H^at. A ])iock of 
asplialt and gravel at 65® F. was penetrated 14 mm. by a rod mm. in diam- 
eter by 20 cm. long under a load of 6 kg., while a mixture of asphalt and 
Arpax ruby with the same rod and a load of 26 kg. showed a penetration of 
only 1.1 mm. In an abrasion test cement and Arpax rul>y showed a wear of 
1.8 for 4,(K)0 revolutions, while asphalt and Arpax ruby showed a wear of 0.9 
mm. for 1,000 revolutions. Comparative wearing tests with other materials 
showed the asphalt and Arpax ruby to be the most resistant. Tlie imdhod of 
use is described. 

Concrete pavements, M. A. Stewart (Trans. Amer. Soc. Munic. Impr , 24 
(1917-18), No. 3, pp. 114-123, figs. 3). — ^Thls is a review of exi)erimental work 
undertaken to ascertain the respective merits of" different classes of concrete 
and different methods of construction, The details of the composition and 
construction of seven sections of experimental concrete road, each approxi- 
mately 790 ft. In length, are given. A traffic census was taken at various 
points from September 6 to September 11, 1915, Inclusive, when the i)avcment 
was about one year old. It was found that for 12 hours each day, from 7 
a. m, to 7 p. m., an average of 1,809 vehicles passed a given point 
166120'*— 20 7 
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The mixture which seems to have given the most satlsftictory result con* 
slsts of one part cement, one and one-half of sand, and three of 1 -Ieu trap 
rock. Certain sections also, which were reinforced, have shown up to great 
advantage compared to those which contained no reinforcing material, the 
latter in some cases being badly cracked owing to the unstable base and ag- 
gravated surface water conditions. 

While it is not thought that reinforcing will entirely eliminate cracking, fur- 
ther experiments showed that it is clearly an advisable procedure. Experiments 
with joints showed that the most satisfactory form consists of the Introduc- 
tion of a ^-in. strip of manufactured filler, so placed as to r)ermlt of a small 
projection above the surface to allow for protection of the edges. 

Chemistry of concrete, A. Blackie (Cannd. Enffin,, 85 (1918), No. 10, pp. 
281-288; alHo in Enpin, and Contract., 50 (1918), No. 22, pp. 503-505). — Work by 
the Montana and Wyoming Exr)erlment Stations and by tlie U. S. Bureau of 
Standards bearing on the subject are reviewed and summarized, and experiments 
conducted at WinniT:>eg, Canada, are reported on the effect of the various al- 
kali solutions on concrete made of local sands ami on the sands themsc'ives. 

Extraction of a sand containing 8.71 per cent calcium with a 10 per cent 
solution of magnesium sulphate and a solution containing 5 per cent calcium 
sulphate and 10 per cent sodium chlorid showed that to some extent these 
solutions had a solvent effe<*t upon the lime in the sand. 

Further tests in which briquettes made of 1 : 3 cement and criishc'd lime- 
stone were placed in 5 i>er cent magnesium sulphate solution, 10 per cent sodium 
sulphate solution, a solution containing 5 per cent calcium sulphate and 5 
per cent sodium chlorid, and a solution made from white soil deposit containing 
about 62.5 per cent calcium sulphate and 37.5 per cent magnesium sulphate 
showed that the briquettes deteriorated rapidly by softening of the edges and 
reduction in tensile strength. The solutions also became turbid. 

In further tests four sands differing in grading and chemical composition 
were made into 1:2 and 1:3 cement briquettes. These, with neat cement 
briquettes were placed in distilled water, tap water, and 10 per cent magnesium 
sulphate and sodium sulphate solutions. Half the briquettes were steamed 
at 150® F, before immersion. In general 1 : 2 mortars with.stood the action 
of the sulphates better than the 1 : 3 mortars and the unstearaed briquettes 
better than the steamed.” 

Density tests showed that ” In general for a given cement content the mortar 
with the lowest density distlntegrated first. 

“ In the case of standard Ottawa sand 1 : 8 mortar there is insufficient cement 
paste present to fill the voids In the sand. These briquettes disintegrated 
very badly. The neat cement specimens were practically unacted upon. One 
of the mortars on removal from the sulphate solutions showed a strength 
after 3i months of 600 lbs., whereas the strength of same mortar In distilled 
water for same time was 360 lbs.” 

It is tentatively conclude*! that the action of the sulphate on cement mortar 
is proportional to the porosity of the mortar. It is thought that further In- 
vestigation is necessary before drawing final conclusions. 

Some tests of Douglas fir after long use, A. O. Alvaekz (Univ, Cal. Pubs, 
Bnffin., 2 {1918), No. 2, pp. 57-118, pis. 16, fig. 1). — This is a report of a series 
of about 1,200 tests made on Douglas fir to determine its strength, elastic 
properties, and moisture content after 36 years’ use In a typical frame build- 
ing. The strength tests included beam, compression, longitudinal shearing, and 
impact flexure tests. 

It was found that as housed within the walls and floors of the ordinary type 
of timber frame building, a good grade of Douglas fir after long use does not 
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^ay but remalna soun<i and reaches a moisture content which corresponds to a 
thoroughly alr-seasoned condition. The static strength of Douglas dr heart- 
wood liber without defects, as determined by the tests In compression parallel 
to grain and in longitudinal shear on small specimens, does not deteriorate 
after long use, but is equal to that of freshly cut Douglas fir heartwood fiber 
dried to the same moisture content, and is considerably greater than that of the 
latter in the condition known on the market as air-seavSoned. 

The modulus of elasticity for comr)resslon parallel to grain of Douglas fir 
xvood fiber after long use is about twice that of air-seasoned, freshly cut Douglas 
fir, but for large beams with ordinary defects the modulus of elasticity of the 
long-used tlml)(*r is only slightly the greater. The static strength of Douglas 
fir beams in structural sizes with ordinary defects does not deteriorate after 
long use, but equals that of similar beams of freshly cut, air-seasoned Douglas 
fir. Age does not seem to Intensify the weakness due to defects 

When ti'sted under impact loading in beams of clear material free from de- 
fects, Douglas fir after long use is only about 80 per cent as strong at the elastic 
limit as freshly cut Douglas fir of the same moisture content, but is 95 per cent 
as strong as fleshly cut Douglas fir containing 20 per cent of moisture, a con- 
dition which approximates ‘Diir-seasom^ ” on the market. Long use renders 
Douglas fir wood fiber slightly less resistant to suddenly apjilied loading The 
longitudinal shearing strength of Douglas fir after long use averaged as fol- 
lows: L-VJO lbs. per square Inch for shearing areas of about 6 sq. in. in clear 
material; 900 lbs. per square inch for shearing areas larger than 40 sq. in. 
in rectangular bUxdvS containing defects, principall.s knots; and 290 lbs. per 
square inch in large beams which contained knots and checks. Therefore, 
working stresses for longitudinal shear 11111*51 he has(Ml on the n^snlts of tests 
of specimens similar in character to the didails of the timber stiucture to be 
designed. 

Htrength and other properties of wire rope, J. li. (Ikiffith and ,T. Q. 
Bra< 30 (f^. S. Dept. Com.y Ihu\ t^tandards Tcchnol. Paper 121 {191P), pp. 80^ 
ph. 2, //.f/v. //). — Tliis paper presents the results of tests of 275 wire rop(‘s of 
American manulacture, which ranged in diameter from i in to in. and a 
ievv being of larger dianaders up to in. Over half the specimens were 
plow and crucible-cast stetd hoisting rojie of 6 and 8 strands of 19 wires each. 
The remainder were guy and tiller ropes of 0 strands of 7 wdres and 0 strands 
of 42 wires each. 

The linear dimensions of the wires, strands, and rope cores were found from 
measurements to be profKirtional to the diameters of the cables. The dlameterB 
of strands and rope cores were generally 0110 -third the diameters of the cable, 
the cores of the 8 by 19 plow-steel rope being slightly larger. The mean pitch 
or lay ctf a strand was approximately 1\ times the diameter of the cable. The 
mean lay of the wires w’as approximately 2J times the diameter of the cable. 
The mean diameters of the wires are given approximately by the following 
equation : 

In this, (f=diameter of wires; D=dlaineter of cable; N=number of wires In 
outer ring of strand; and K=1,0 for hoisting and guy rope, 0.8 for flexible 
hoisting rope, and 0.33 for tiller rope. 

The mean aggregate sectional area of the wdres in a cable in terms of its 
diameter Is given approximately by the following formula: 

A=OD» 
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In this, 0^0.41 for e by 10 plow-steel rope, 0.88 fbr 8 by 10 crucible Cftst-steei 
rope, 0.88 for Q by 7 guy rope, 0*85 for 8 by 10 plow-ste^ rope, and 0.26 for 6 
by 42 Iron tiller rope. 

The sectional area of the steel in a cable In terms of the mean area of its 
wires Is given by the following formula: 

A==St8»(n“l)+l]a. 

In this. A~aroa of steel; S=mimber of strands; n==nnmber of concentric 
rings ; and a— mean area of a wire. 

It was found wlien the observed maximum loads were platted as functions 
of the diameters of the cables of each class that the lower boundary of the 
field comprising these observations could be expressed within fairly close 
limits by the following formula: 

Load=C 75,000 D*. 


In this, D=^dlameter of cable, and 

=0.9 to 1.10; mean about 1.00 — plow steel 6 by 10 cables. 

(plow steel 8 by 19 cables. 


C 


= ,8 to 1.00; mean about .85- 


.8 to .45; mean about .35- 


I crucible-cast steel G by 19 cables. 
Jtlller rope 6 by 42 cfibles. 

Iguy rope 6 by 7 cables. 


The specifications and the standard strengths of the manufacturers were 
found In general to agree quite closely with the loads defined by these lower 
boundaries. The arithmetical means of the obstTvcd maximum loads from 
the tests wore usually about 5 to 12 per cent higher than the minimum 
values recorded, dej»ending upon the particular grade of steel used by the manu- 
facturer in meeting the requinunents of the sped fl cat ion.s. Tlie mean values 
of the observed maximum stresses found for the different classes of cables, 
when platted in curves, showed a general correspondence with similar curves 
platted from stresses figured from the maximum loads given by the specifications 
and the standard strengths of the manufacturers. The smooth curves following 
the general trend of the platted observations were of the type found In tests 
of wires of different diameters. The relatively high maximum stress*t*s found 
for small cables were attributed to the greater strengths of the wires as a 
result of wire drawing. The observed unit elongations under cumulative 
stresses showed some irregularities for different cables of the same class and 
diameter. The elongations were nearly proportional to the stresses In a r>ar’ 
ticfflar cable. The calculated moduli of the cables varied from 8 by to 9 by 
10® lbs. per square inch of cable section. While this is increased by service, 
it is believed the limit of 12,000,000 lbs. per square inch used In the calcula- 
tion of bending stresses is ample. 

The tensile strengths of wires in a strand were quite uniform. The maxi- 
mum elongations were relatively high, considering the strength of the wires. 
The strengths of wires In cables of the same class and diameter were quite uni- 
form when the steel was of the same grade. The fiber used for rope cores in 
the hoisting cable of 11 and li In. diameter was estimated to be manlla, jute, 
or istle. In some cases mauritius had been mixed with the Istle. Manila fiber 
Is considered to be the most efllclent for power transmission and hoisting cables, 
on account of its greater strength and ability to resist alternate bending. 
^‘The efficiency of a cable In developing the strength of the wires depends theo- 
retically upon the construction and lays of the strands and wires. The ef- 
lectlve component along the cable axis was fonnd to be about 80 per cent of 
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th« working »tre«s In the wires tor 6 by 19 plow-steel cables. The mean com- 
ponent developed at rupture was found to be about 8 pt^r cent less than the 
theoretical value computed on the basis of an elastic behavior of the material.” 

The Centerville tractor demonstration and test, H, H. Mussklman (Michi- 
gan Sta, Quart, BuL, 2 {19 ^o. 2, pp. 86, 87 ). — Tests of 11 different tractors 
on sand to sand loam soil with stubble and very light sod surface are reported. 
In all cases except one, 14-in. plows with either two or three bottoms were 
used. 

It was found that the average cost of plowing at a depth of 8 in. was ap- 
proximately 55 cts. per acre for fuel. An average of more than three-fourths 
of an acre was plowcxl per hour. The rated horsepower of the tractors varied 
from 8- 10 to 12-25. Belt tests showed In a general way that these tractors 
will assert their rated horsepower when new and in good adjustment, but that 
there Is not so gn'iit a margin of [Kjwer above the rated tiguros as is sometimes 
Indicated by the tractor at work. 

Ofiicial tractor tests made in Ohio {Farm Machinery, No. 1/f52-5S {1919), 
pp. 11, 12, figs. 2 ). — This rej)ort snminarlzes the results of four different plow- 
ing t(‘sls of 28 tractors of 24 makes, conducted In Ohio under the auspices of 
the Ohio Slate University, including dynamometer tests The plowing was 8.5 
In. deep on dry, sandy loam ('ontatnlng hidden rocks; heavy, dry loam con- 
taining hidden rocks; wot, sandy loam with hard, dry sul»soll ; and hard, dry, 
clay loam with heavy .subsoil. The speed of plowing varied from 125 to B.G6 
mih's per hour. The greate.sl depth of plowing, 10.25 in., was done at a speed 
of 8 08 miles per hour with a drawbar pull of 3.220 lbs. by a 30 horsepower, 2- 
cylinder tractor, weighing 5,100 lbs. and pulling three 14-in. plow bottoms. 

Agricultural tractor trials in France {Jmpl and Mach. Rev., 45 {1919), No. 
529, pp. 71-77, figs. 12). — Thi.s is a brief report of recent tractor trials at Saint- 
Germain, France, in which the work of the different macidnes is described. 

Motor tractor trials {Jour. Dept. Agr. Victoria, 16 {1918), No. 12, pp. 727- 
7S4 ). — Data on field plowing, dynamometer, and fuel consumption tests and 
normal and maximum load tests in the laboratory for eight different tractors 
are reporttnl. 

The lowest fuel consumption per acre plowed was obtained with a tractor 
weighing 6,521 lbs. with horizontal, single-cylinder, 2-stroke cycle engine, rated 
at 14 brake horsepower, plowing 4.5 In. deep with a disk plow. The greatest 
fuel consumption per acre plowed was with a tractor with verUcal, 2-cylinder, 
4-atroke cycle engine of 24 rated brake hor.sepower, plowing 4.5 in. deep with a 
moldboard plow. Dynamometer tests showed that these two tractors gave the 
highest and lowest average and maximum drawbar pulls In pounds, respectively. 

Winners in chain drive contest {Fatm Machinery, No. 1454-55 {1919), p. 
14 ). — Inii^ortant points brought out by a chain drive tractor performance con- 
test were that tractors equipped with chain drive are being used with highly 
satisfactory results and with remarkable constancy In operation. Repairs to 
chains were rare ; where necessary they were usually due to natural wear, and 
in cases of breakdowns permanent repairs were made quickly and cheaply. 

The conservation of motor fuel as affected by lubricating oil, S. F. Lentz 
{N. Q. E, A, Bui,, 3 (1918), No. 11, pp. 20-27 ). — ^The author defines and dis- 
cusses those qualities of lubricating oil which directly affect economy in fuel 
consumption In Internal combustion engines. 

It Is shown that viscosity plays the most important part, but that the man- 
ner by which the oil obtains Its viscosity must be considered. ” A general rule, 
safe to follow, is that an oil which has Mie proper body and which can be re- 
distilled with little Change In physical characteristics will give best results in 
an internal combustion motor.” 
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Actual situation of meo^iaiiical cultivation (Dir, Agr.^ Com,, cf Oolow. 
[TunUl BuL, tl {1911), No, 91, pp, e«-i50).— This Is an extensive teview Cf 
the mechanical cultivation situation, in which numerous tractor plowing tests 
are summarized and the comdltions underlying the selection of mechanical 
cultivating apparatus for Tunisian conditions are discussed in some detail. 

The hydraulic ram, W. S. H. Oleghokne {So. African Jour. Indus., 2 {1919), 
No. 2, pp. 135-142, figs. 6). — This article detds with the design, operation, and 
installation of hydraulic rams. 

Silos, A. Fontana (Rev. Agr., Com., y Trah. [Cuba], 1 {1918), No. 3, pp. 142- 
14^* 8). — Information on the planning and construction of silos with spe- 

cial reference to Cuban conditions is given. 

Silo for ensilage or grain, J. Wilson {Jour. Dept. Agr. Victoria, 16 {1918), 
No, 4f PP- 228-235, figs. 6). — Plans and specifications are given for a lOO-ton, 
all- wood, stave silo. 

Construction and fire protection of cotton warehouses, ,J. M. Workman 
(U. S. Dept. Agr. Bui. 801 {1919), pp. 19, pU. 4,3\ figs. 6). — This bulletin deals in 
some detail with matters relating to the construction and fire protection of 
cotton warehouses, giving definite suggestions based on what are considere<l 
desirable principles and practice. The recommendations ns to construction 
correspond with the building code recommended by the National Board of 
Fire Underwriters. The important points taken up are fire- resistive construc- 
tion, slow-burning and semlslow -burning constmction, frame and iron-clad 
construction, auxiliary structures, and fire-protective equipimmt. 

Considerable information on selection of w^a rehouse design and precaiitioris 
against fire are given and an appendix of seven standard wareliouse jdans Is 
Included. It is stated that the site for the plant .‘hould be considered with 
reference to transportation facilities, area available, topography, soil, and 
water supply, and that no warehouse should, as a rule, be built unless it can 
be provided with a sufficient water supply for reasonable fire service. The 
design of warehouse buildings should be selected with a view to the cost of 
construction, maintenance, and operation on the one hand, and resulting fire 
hazard and insurance rates on the other. 

How to make a hog crate {U. S. Dept. Agr., Dept. Circ. 4^ {1919), pp. 2, 
fig, 1), — A hog crate for sliipplng hogs is briefly described and Illustrated. 

KXJEAL ECONOMICS. 

International yearbook of agticultiiral legislation {Inst. Intcimatl. Agr. 
[Rome], Ann. Internatl. TAg. Agr., 8 {1918), pp. LV II -^1198). — In this is pub- 
lished the text of the more important legislation of 1%18 and titles of the other 
laws and decrees, continuing the Information previously noted (F. S. R., 40, 
p, 890). 

American Association for Agricultural liegislation, R. T. Ely {Jour. Farm 
JEcon., 1 {1919), No. 3, pp. 109-114). — ^Thls paper briefly presents the function 
of this body as being the gathering together and rendering available for specific 
and definite purposes knowledge which has already been gained, but which 
Is general and scattered, and its field for investigation as including questions 
of legislation on food production, consumption, and price, and problems of 
land settlement, credit reforms, marketing organizations, rural life, and others. 

[Eaws relating to the Department of Agriculture in Nebraska] {Nehr. 
Dept. Agr. Bui, 1 {1919), pp, — ^The text of laws setting forth the 

powers and duties of the Nebraska Department of Agriculture In respect to 
crops, live stock, aud commercial preparation and distribution of foods la 
given hera 
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Xifumd (Min* Recomtr, tOt Brit], Reoonstr, Proh, Na. $0 (1919), 

pp. 16*). — ^The purpose of this pamphlet Is to Indicate the position of agriculture 
In Great Britain, considering briefly the area and character of cultivated land 
In the United Kingdom, the number of agricultural holdings, and the agricul- 
tural population. 

It outlines also the Government policy regarding land settlement by agricul- 
tural laborers and town workers, the establishment of State funds, the pro- 
viding of small holdings, and the training of ex-service men ; as well as the 
facilities for carrying out a proposed program including the dissemination of 
information, short-term credit, the supply of agricultural machinery, the pro- 
motion of supplementary mral occupations, the reconstruction of rural life, 
and a system of rural transport. 

The land question solved! H. A. Dat {London: Methuen <C- Vo,, Ltd,, [1919], 
pp, — Arguments for land nationalization for England are presented 

here, the discussion covering the Impotence of party politics, how to solve the 
problem, how the land is to be obtained, land finance, land and market organi- 
zation, the place of the allotment in the land question, unfit and fit men for the 
land, the churches and the land, cooperation, rural housing, and rural in- 
dust rie.s. 

Encouraging repopiilation and combating the high cost of living, A. 

Kano {Pour. la Rejmpulatwn et contre la Vtc Ch^re. Pnn.s: Pergcr-Levrault, 
J918, pp. AlJ-\~S0Jf). — This is a discussion of individual and governmental re- 
sponsibility for raising the birth rate of France, repopulating rural districts, 
and encouraging agriculture by means of higher education, ns(* of power for 
cultivation of the land, and the alliance of financial and industrial interests 
with agid culture, 

( Projects of the departineiit of agricultural economics of the Wisconsin 
Experiment Station] ( Wisconsin Sta. Bui, x^02 (1919), pp, 36~S8, fig. 1 ). — Tliese 
pages report briefly the results of studies of farm labor conditions, of fanners’ 
labor income surveys, and of milk marketing studies. 

Fariiiers’ union and federation advocate and guide, W. H. Kkkr {Topeka, 
Kans.: Crane d Vo.. 1919, pp 172 ). — This book advocates a minimum price sys- 
tem for all farm products, especially wheat, cotton, corn, cattle, and hogs, to 
be based on skilled union wages arid overhead expenses, an(i enforced by con- 
certeil nondelivery, if necessary. 

Farmers* cooperation In Minnesota, J. D. Black and F. Uobotka (Minne- 
sota Bta. Bui. 184 (1919), pp 5-62, figs. S). — The plan and content of this bulle- 
tin Includes a list of some of tlm e.ssentials of succossful cooperation, and 
tables showing the increase, comparisons between the amount of business car- 
ried on, di8i>osltlon of surplus, and dividends paid on capital stock for several 
forms of cooperation. Three of the more important essentials to su(‘cessful 
cooperation are found to be a sound economic need for a cooperative company, 
enough business, and a cooperative spirit. It notes also the prospects for co- 
operative farmers* markets in Minnesota, and the text of the laws of Minnesota 
affecting cooperation Is also given. 

It Is Indicated that most of the gain of fl50 In the number of cooperative 
organizations of all kinds is a real gain. The important gains are those for 
live stock shipping associations, elevators, and creameries. The increase in 
miscellaneous organizations is largely because 100 buying clubs and 75 horse- 
bteeding associations are Included, many of which were probably In existence 
In 1913 but not counted. The real gain for the four years is therefore about 
450, or 800 if farmers’ telephone companies are Included. The increase in 
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annual volume of bualnass from $58,260,000 to $118,110,000 is said to be due in 
lar^e part to the rise In prices. 

Minnesota leads all other States in the number of cooperative companies, re- 
porting 2,950 in 1918, and it is predicted tliat this lead will be retained. 

Oeriuan agncnltural cooperative societies during the war, Johannsskn 
(Better Business, 5 (1919), No. 1, pp. 65-72). — ^This is a translation of a por- 
tion of an article by the author, published in 1918, on the aims of German agri- 
culture after tlie war. Brief mention is made of the vicissitudes, participation 
in war loans, and other activities of several types of agricultural cooperative 
societies in Germany. 

Modern grain exchanges, J. 6. McHugh (Coop. Manager and Farmer, 9 
(1920), No. 5, pp. 35-66, figs. 78). — In these pages are published a series of illus- 
trated articles, with reference to (1) the nature and functK)ns of a grain ex- 
change; (2) the flour mills of Minneapolis; (8) the linseed oil industry; (4) 
the Minneapolis terminal elevator operators; (5) the grain commission mer- 
chant; (6) fuiure trading, hedging, and speculation in grain exchanges; and 
(7) tlie Minnesota State Inspection, weighing, and sampling departments. 

A system of bookkeeping for grain elevators, B. B. Mason, F. Hohotka 
and A. V. Swakthout (U. S. Dept Agr. Bui. 811 (1919), pp. 53, fig. 7).— This Is 
a revision of Bulletin 362 previously noted (E. S. 11., 35, p. 290), Incorporating 
features suggested by tlie practical operation of the earlier system during 
three and one-half years. 

Farmers’ Market Bulletin (North Carolina Sta., Farmers* Market Bui., 6 
(1919), No. 30, pp. 12). — The current list of products which farmers have for 
sale is published, together witli a brief note by W. R. Camp regarding the sale 
of farm products through warehouses of the State warehouse system. 

[Agidcultural conditions on the Belle Fourche reclamation project In 
1918], B. Aunk (U. S. Dept. Agr., Dept, Cire. 60 (1919), pp. 5-8, fig. 1 ). — ^Data 
are presented according to the plan previously noted (E. S. R., 40, p. 891). 

Alfalfa was the principal crop and has shown an Increase In acreage, the 
total area planted in 1918 being 20,467 acres, or 89 per cent of the actual irri- 
gable land. Barley, corn, and oats showed slight decreases, while the acreage 
In wheat in 1918 was very nearly double the 1017 crop. Average yields per acre- 
have remained low. Farm values of all crops in 1917 and 1918 were practically 
doubled. 

The principal live-stock industries showed a slight decrease In 1018, except 
dairy cattle. The total number of carloads of live stock shipped from the four 
project towns In 1918 ^as 1,406; 487 carloads less than in 1917. During the 
same period 240 cars were received, showing an increase of 87 carloads. 

Agriculture in Alsace Lorraine, H. and J. IIttikb (Expansion Soon., 3 
(1919), No. 7, pp. 27-4^). — ^Tliis is a review of important crops grown, with 
details of viticulture and the competition which threatens to develop between 
the industry In this region and in southern France, the numbers of live stock, 
extent of forests, and the value to French agriculture of the potash mines. 

Agriculture In Oyrenalca, G. Monti (Italia Agr. 56 (1919) j No. 11, pp. 325- 
3S6, figs. 5). — An account is given of the climate and general agricultural con- 
ditions of this Italian territory in northern Africa, and of I’esearch under mil- 
itary auspices regarding the Influence of depth of soil, water, and of the time 
of sowing upon the crop, and the potential productivity of the soil to show 
the possibilities of this region as a source of grain supply for Italy. 

[Agricultural statistics of Egypt] (Ann, Statis, Egypte, 10 (1918), pp. 56- 
109, pi. 1).— These pages continue for 1918 information noted for earlier years 
(E. S. R., 83, p, 895). 
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E«port of cc^oiilsBatio]i, ogricolttire, and the live-stock industir of J^ap- 
anese Sakhalin and of the Dutch East Indies, M. Mt^ixsa (Einiges iiber 
Kolonimtion, Ackerbau und Viehzucht auf Japanisch-Sachalin imd Nieder- 
limdisch-Indien, Leipzig: ReichenbactVnche VerlagsbuchhandU, [1918], pp, 11, 
fig. t), — In this, one of the series of publications of the Economic Society of 
Saxony, the author describes the natural resources and climate of the island 
of Sakhalin and the attempts of the Japanese Oovernnjent to encourage perma- 
nent colonization and the development of agriculture there. With this, which 
he considers a futile effort on the part of the Japanese, he contrasts the suc- 
cess of Holland In colonizing Java and Madura. 

Index numbers of Indian prices, 1861-1 918, G. F. Shtrras {Dept. Statis,, 
India, Index Nos. Indian Prices, 1861-1918, pp. [IV]+24, P^s. 5 ). — This volume 
contains general and summary tables showing index numbers of prices from 
1861 to 1918, the figure for 1873 being taken as the standard or base. One 
summary table shows unweighted index numbers of retail prices of food grains 
in India, and another the percentage of increase or decrease for each year com- 
pared with those of the prt»ceding jear. 

As regards the level in prices in 1918, it is geneially stated that there was 
a rise of 125 per cent in the average level as compared with the standard 
period (1873), the rise being 189 per cent in the articles of iiniuu*t and 99 
per cent in those of export. From a summary table showing the unweighted 
index numbers of the average price of the main groups of articles as compared 
with 1913, It is se(ai that there was an increase of 43 per cent in “ food and 
drink.*’ Index numbers on the basis of llie average price during the first half 
of 1919 show that the greatest rise, 102 per cent, was in this group, due chiefly 
to the increase in price of food grains, which advanced by 110 per cent as com- 
pared with 1913. 


AGEICULTURAL EDUCATION. 

Improvement of instruction in colleges of agriculture, G. A. Works, W. 
G. Hummkl, W. II. French, M. L. Hayes, and K. D Mai.tby (Fed. lid. Vocat, 
Ed., Vocat. kiumrnary, 2 {1919), Nos. 7, p. 126; 8, pp. 140 , /^6).-~TIil.s is the 
report of the standing committee on improvement of agricultural instruction 
in institutions which train teachers of the American Association for the Ad- 
vancement of Agricultural Teaching, submitted at Its annual meeting November 
11, 1919. 

The committee recommends that In each department of a college of agricul- 
ture there should be a basic course that will give the student a fundamental 
knowledge of the department’s field of work. This would make it possible 
for a student to get the breadth of preparation that his work as a teacher 
demands, and at the same time permit him to specialize to the extent of from 
12 to 18 semester hours beyond the basic course in some one department. This 
degree of specialization would enable the student to learn something of the 
methods of investigation in that field, and would also make it possible fre- 
quently to adjust the teacher to the demands of the agriculture of the com- 
munity in which he serves. 

Considering the question of these basic courses from the standpoint of other 
members of the student body, the arguments that have been advanced in the 
case of teachers of vocational agriculture are deemed valid in all essential 
features so far as county agents are concerned. Experience shows that most 
of the farming group desire only a moderate degree of specialization, but they 
do demand a real knowledge In several phases of agriculture that will assist 
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them in meeting the demands that come to them as farmera wlthont having had 
to specialize. The remainder of the students, or the specialist group, who may 
desire to specialize rather highly, should have an opportunity to secure general 
courses in several other departments than the one in which they are special- 
izing. 

It is suggested that the basic courses may occur either as an introduction to 
other courses, or the work of the department may be organized with specialized 
courses for the stuclont who desires to major in the field of the department’s 
interests, and with an additional fundamental course for those who are not 
specializing in the department. In the smaller institutions the limited number 
of students would preclude the second plan. 

The future of higher forestry instruction in Prussia, A, Moller (Ztschr, 
Forst u, Ja{/dir.y 5J {1919), No. 7, pp. 353-^00). — The author otters this discus- 
sion as a basis for proposed projects for the reorganization of higher forestry 
instruction in Prussia either by closing the Forest At*ademy at Kbcrswalde 
and transferring its instruction to the university or by reorgaiiizhig the 
academy into a fully developed forestry high school. Kithor of tlu^sc proce- 
dures, In the author’s opinion, would require the diS{‘ontl nuance of the Forest 
Academy at Milnden, since one institution is deemed suflUltait to meet the 
needs for higher forestry instruction in Prussia. 

Report of the work of the Pltiina Agrieultiiral Institute, Agricultural 
School and farm, 191S (Red. Vltvna Lnndihr. Inai. [<Shf crfca], 1913, pp. 7F-f 
128, pU 1, figs. 29). — A report on the organization, instruction, experiincmtal 
W'ork, and finances of the institute, sc-hool, and larm for the joar. 

High schools and trade areas closely related ( Wiifteonsin Hta. Bui. 302 
(1919), p. 38). — As the result of specific .studies by (\ S. Galpin, it is shown 
that .seven-eighths of the entire area of Wisconsin is outside of any existing 
high school distric-t; also, that If the high school district were extended so as 
to cover the area from wdiich its rural students come, it would practically co- 
incide with the trade area of the vilhige or city in which the high scdiool is 
situated. The ehmientary schoed district map indientos that the particular 
group of country school districts around each village or city praetically coin- 
cides with the village trade area, and therefore with the possible extension of 
the enlarged high school district. From this it is concluded that If a closer 
relation existed between the country .schools and their near-by high school, 
which in the main has been regarded as an urban Institution, a larger i)ropor- 
tion of country boys and girls would attend the village or city high school. “ A 
positive force w^ould then enter rural life, cementing more securely the increas- 
ingly cordial relations of farmers and townsmen.” 

Plans of Massachusetts for year 1910-30 (Bui Bd Ed. Mans., No. 4 
(1919), pp. 109, Jf). — This is an outline of the plan for vocational education 

In Massachusetts for 1919-20. 

The tentative plan for teacher training submitted last year has been In 
effect, with the exception of the institutional training which was delayed be- 
carUse of conditions arising out of the war, and has been more fully developed 
this year. It comprises (1) regular four-year undergraduate courses leading 
to the B. S. degree and a diploma from the Massachusetts Agricultural College; 
(2) a course not to exceed two years and leading to a certificate, for an un- 
classified group consisting of mature persons of superior general intelligence 
and of approved farm experience who declare their intention to teach agricul- 
ture in the vocational schools or departments of Massachusetts, and who are 
admitted, when necessary, to regular college classes as teachers in training; 
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and (8) aliort 'Winter courses of 10 weeks and summer courses of 4 weeks (to 
be extended to 6 weeks next year) for miscellaneous improvement and emer- 
gency training. 

Itinerant teacher training, largely Individual, by the State agent, will also be 
given to assist employed teachers either In routine methods or in more organ- 
issed professional improvement programs. The State agent will also conduct 
teacher-training classes at convenient centers for groups which may profit by 
unlfonn or class Instruction. These will probably occur more frequently at 
the county schools. At the agricultural college in July and January there Is a 
2- weeks’ intensive course (of about 30 hours) of special methods problems pri- 
marily for employed teachers, which Is extended to 4 weeks for candidates. 

In the entrance requirements to the degree course, agriculture will be ac- 
cepted from vocational agricultural schools for not to exceed 4 of the elec- 
tive units. Each employed teacher Is expected to uialertake and pursue an Im- 
provement program or project. The work may be pedagogy, agricultural sub- 
ject matter, community service, or agricultural practice, and will ])e determined 
by bis needs. In addition, the dej)artment of agricultural education will ar- 
range for a|)prcntlr‘(‘ tea(‘hlng by strong candidate.^, for a period of one college 
term for each candidate, in selected vocational schools and departments in co- 
operation with the State Hoard for Vocational Education. 

Certain i)laiis for training homemaking teachers are carried out in nine 
State-aided household arts schools. A proposed plan for th(‘ establishment, at 
the Stale >Jormal School at Framingham, of a c«mrse for training teachers of 
household arts f(»r vocational schools is i)resented. The tentative 3-year course, 
wldch Is later to bo extended to 4 years, Is outlined. All liome economics 
teachers in service must do some approved professional improvement work each 
year to be carrunl out in cooperation with the directors of schools. 

lleport of the State Board of Kegents and State Vocational Board of 
West Virginia for the two years ending June 30, 19 J 8 ] Rpt. State 

Bd, HegriUH and State 1 ocat. lid. W. Vo., 1917-18, pp. J /-ft? 7). —Part 2 of this 
report consists of the reiK>rt of the State Vocational Hoard of West Virginia 
for 3917-18, the first annual repi>rt of the State director of vocational agri- 
culture foi- the year ended June 30, 1918, and the plan of work for vocational 
education, 1918-19. 

It is stated that for thixje or four years agriculture has be(‘n taught in 
appiM)xlniately 50 per cent of the secondary schools of the State. These courses, 
mostly 1 year in length, however, are primarily courses lii book agriculture, and 
definite courses in vocational agriculture in the high Relax d were first estab- 
h.shed In tlie year under rer>ort. Ouring the year 8 high-school departments and 
8 evening cla.s«(‘.s qualified for Federal aid for vocational ugrieidturo. The 
subject of agriculture was pursued in the liigh schools by l,4Gd students, house- 
hold science by 2,875 students, and household art by 1,797 sHuionts. 

The West Virginia University was designated for the training of vocational 
teachers enrolled In the College of Agriculture and for the Improvement of 
teachers already In service. The 4-year teacher-training course in agriculture is 
outlined. Of the 144 semester hours necessary for graduation, 104 are pre- 
scribed. As a rule the courses are distributed as follows : Agriculture 40 per 
cent, sciences 80 per cent, humanistic 20 per cent, and professional 10 per cent. 
The vocational agricultural department in the local high school is used for ob- 
servation and practice teaching. The plans for 3918-19 provide that 25 per cent 
of the teacher-training fund be used for agricultural subjects, 25 per cent for 
home economics subjects, and 30 per cent for supervision and maintenance. 
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The 4-year teacher-training course in home economics la outlined. It re- 
quires 128 semester hours for completion. Each student will teach at least 15 
lessons during the senior year. For graduation it is required that all students 
shall have lived In the demonstration home, or In case of students living in 
town Its equivalent will be planned by means of an apartment. 

Suggestions for the teaching of home economics in high schools of 
Mississippi, G. Teague {Miss, Dept. Puh, Ed. Bui. I 4 {1919) t pp. 88, pi. 1 ). — 
This bulletin contains a detailed discussion of the content and method of pre- 
senting the three units of home economics required for graduation from the 
high schools of Mississippi, and to be given in the first, second, and fourth 
years. 

A unit consists of 86 weeks or 180 lessons during each of the three years. 
The first two years of the cour.se may also be ust'd in the consolidated schools. 
The subjects of the course are as follows: Foods — food study and cooking, 
housewifery, gardening, dairying, poultry, child care and heune nursing, and 
household management; clothing — selection, care, cost, etc,, textiles and laun- 
dering, sewing, renovation, mending, darning, and patching; and art — drawing 
and d<*slgn, the home, and cosliitne design. Guiding principles of education in 
the teaching of home enonomics and In making lesson plans, as well as suggested 
Illustrative material and references to literature, are Included. 

Home economics under the Smith*Hughes Act, h. G. Turner {NashvillCf 
Tmn.: Dept. Puh. Instr., 1919, pp. 8). — This bulletin outlines tbe requirements 
in vocational home economics Instruction in Tennessee under the Smllh-Hughes 
Act. Suggested type courses for a six-hour or a five-hour school day, and a 
course In foods for part-time classes are outlined. 

Cooperative extension work in agriculture and home economics, 1918 
{U. 8. Dept. Agr., Coop. Ext. Work Agr, and Home Boon., 1918, pp. 158, 

figs. 6). — This Is the fourth annual report on the receipts, expenditures, and re- 
sults of cooperative agrioultui*aI and home economics extension work under the 
Agricultural Extension Act of 1914, comprising a brief summary (pp. 15-22), Ex- 
tension Work in the South (pp. 23-71), Extension Work in the North and West 
(pp. 78-123), Farmens’ Institutes in the United States (pp. 125, 126), by J. M. 
Stedman, and .statistics (pp. 127-158). 

A compendium of agriculture, C. Sextensperger {Precis d' Agriculture. 
Paris: J. B. Baillidre & Sons, 1979, 3. ed., pp. YU I -^538, figs. 425). — This is a 
revised and enlarged edition of the text previously noted (K. S. R., 21, p. 91). 
A statement Is Included of the facilities for agricultural instruction and re- 
search in France. Sections on the production of apples for cider and cider 
making, pisciculture, and sericulture have been added. 

How teachers may use publications on the control of diseases and insect 
enemies of the home garden, A. Dillb (f7. 8. Dept. Agr., Dept. Circ. 68 
(1919), pp. 4)- — Brief suggestions are given. 

How teachers may use Farmers^ Bulletin 876, Making Butter on the 
Farm, E. H. Shinn {U. 8. Dept. Agr., Dept. Virc. 69 {1919), pp. 4)* — Brief 
suggestions are given for the use of Farmers' Bulletin 876 (E. S. R., 88, p. 480). 

mSCELlANEOtrS. 

The work of the Belle Fourche reclamation project experiment farm 
in 1918, B. Aunr (U. S. Dept. Agr., Dept. Circ, 60 {1919), pp. 34, figs. 5).— 
The experimental work reported Is for the most part abstracted elsewhere in 
this Issue. 

Thirty-first Annual Report of Massachusetts Station, 1918 (Massachu- 
0etts Bta. Rpt, 1918, pis. 1-2, pp. 56a+274f pU, 3, ftps. 21 ). — ^This contains the 
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organisatioii list, reports of the acting director and heads of departments, a 
flnanclal statement for the fiscal year ended June 30, 1918, and reprints of Bul- 
letins 182-188, previously noted. The experimental work recorded is for the most 
part abstracted elsewhere in this issue. 

Service to Wisconsin: Annual report of the director of the experi- 
ment station for 10J6-17 and 1917-18, H. L. Uussell and F. B. Moeei- 
SON (Wisconsin Sta, BuL S02 (1919), pp. 71, figs. 25). — This contains the or- 
ganization list, an account of the activities of the station, brief summaries of 
the station publications for the biennium, and financial statements as to the 
Federal funds for the years ended June 30, 1917, and June 80, 1918. The 
experimental features not previously reported are for the most part abstracted 
elsewhere in this Issue. 

Quarterly bulletin of the Michigan Experiment Station (Michigan 8ta. 
Quart. Bui., 2 (1919), No. 2. pp. 102, figs. 18). — In addition to articles abstracted 
elsewhere in this issue, this number contains the following: Cost of Farm 
Products; Records of Dairy Production; Cost of Pork Production; The Col- 
lege Herefords, by G. A. Brown; Silage Inoculation, by Z. N. Wyant; The 
Bull as a Carrier of Abortion Disease, by H. J. Stafseth ; Water Questionnaire, 
by W. Giltner; Cooling Milk at the Farm, by D. H. Cooledge; BotanicJil De- 
partment Notes, by G. II. Coons; Suggestions for Handling Cows on Yearly 
Tests, by J. E Burnett ; Alfalfa Dependable if Rightly Handled, by J. F. Cox ; 
Shull the Maple Sirup Maker Disappear from Michigan? by F. H. Sanford; 
Hoillcultural Notes, by C. P. Halllgan ; and ConstltutlonaJ Vigor, by 0. H. 
Burgess, 

Monthly Rulletin of the Ohio Agricultural Experiment Station (Mo. Bui. 
Ohio 8t(i , 4 (1919), No. 9, pp. 267-295, figs. 8). — This numb(‘r contains, in addi- 
tion to several articles abstracted elsewhere in this issue, Selection of Rations 
for Egg I’roductlon, by W, J, Buss, and Autumn Planting of Hardy Perennials, 
by W. E. Bontrager, 

Monthly bulletin of the Western Washington Substation (Washington 
8ta., West. Wa^. Sta. Mo. Bui, 7 (1919), No. 9, pp. 133-152. figs. /0).-~Thls 
numlier contains brief articles on the following subjects: Red Raspberries in 
Western Washington, by J. L. Stahl; Concerning the Purchase of Fertilizers, 
by E. B. Stookey; The Rhlzoctonia Disease, by A. Frank; Nasal Catarrh or 
Colds lu Poultry, by W, T. Johnson ; and Farm Publicity, by h. E. Carter. 



NOTES 


California ITuivcrsiiy and Station. — G. R. Stewart, assistant professor of 
agricultural clieniistry, lias resigned to become chemist for the Hawaii Sugar 
Planters’ Station. \V. C. Dean has resigned as instructor in soils to engage in 
commercial work. AV. A. McOutchan has been appointed assistant in pomology. 

Delaware Station, — H. T. King, chemist, and S, SkorgUmd, assistant chem- 
ist, have resigned to engage in commercial work, their resignations being ef- 
fective March 1 and February 15, respectively. 

Georgia Station. — F. 11. Snilth, assistant chemist, has been apfiolnted bead 
of the department of chemistry, and T. S. Buie, assistant agronomist, liead of 
the department of agronomy. 

lilinoiB University and Station. — IL W. Mumford, chief of tlie department 
of animal luisbandry, has been granted leave of abstmcc to become director of 
the live stock marketing department of the Illinois Agricultural Association. 
It is announced that this association has a membership of over 55,000 and an 
annual budget of $.H38,(X)0, of which $75,000 is available for the live stock market- 
ing depuitnient. The special field of this department is to study market coii- 
dltious and facilities as applicable to Illinois eoiiditlons. 

Massachusetts Station. — Sidney B. Haskell, head of the department of 
agronomy in th(‘ college from 1011 to 1910 and subsequently connected with 
the Soil Improvement Oommltfee of the National Fertilizer Association, has 
been appointed director of the statien beginning .Inly 1. 

Missouri University and Station. — The college of agriculture lias organized 
a department of rural life, in which are grouped the subjects of rural eco- 
nomics, rural sociology, and farm management The present staff comprises 
0. 11. Johnson and R. M. Green in farm management, S. D. Groiner in rural 
economics, C. O. Taylor in rural soclolog 5 \ Ralph Loomis in extension work lii 
rural organization, and W. E. Foard in extension work in farm management. 

The department of animal hu.sbandry has rented a farm near the university 
campus comprising B30 acres. This farm will be used for maintaining the live 
stock equipment of the department and for investigations in live stock manage- 
ment. 

R. R. Hudelson, associate professor of soils, and E. M. McDonald, assistant 
professor of farm crops, have resigned to engage in farming in Alberta. Re- 
cent appointments Include Dr. Albert G. Hogan as profesvsor of animal nutri- 
tion in the college and station, beginning September 1; Dr. E. F. Hopkins of the 
Alabama College and Station, as assistant professor of botany and plant pathol- 
ogist, mainly for research work; and F. B. Bradford as assistant professor of 
horticulture. 

States Relations Service. — In the Office of Extension Work in the South, 
J. A. Evans has been appointed chief vice Bradford Knapp, whose resignation 
has been previously noted. W. B. Mereier has been appointed assistant chief. 
For inspection and general supervisory work, the territory will be divided 
among three agriculturists and field agents viz., I. O. Schaub for Virginia, 
North Carolina, Tennessee, Arkansas, and TiOulslana; E. A. Miller for Okla- 
homa, Texas, Maryland, West Virginia, and Kentucky; and H. E. Savely for 
Alabama, Florida, Georgia, Mississippi, and South Carolina. 

m 
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J. D. Lnckett, specialist In field crops on the editorial staff of Experiment 
Station Record, has been appointed editor and librarian of the New York State 
Station and entered upon his new duties March 1. 

Ontario Agricultural College. — Building plans interrupted by the wt\r are 
now being resumed, and three new buildings are In course of const ruction. 
One of these is a dormitory for which ground was broken In July, 1914, hut 
immediately postponed on the outbreak of hostilities. This is a 3-slory lime- 
stone building accommodating about 175 .students, and will cost about .’i>150,000. 
Another is a 2-story and basement apiciiltural building about 05 by 47 ft., and 
costing about $40,000. This building will contain laboratories and classmoms, 
and the basement will bo specially insulated for wintering bees. 

A new piggery is almost completed at a cost of about $8,500. This Is a 
structure 120 by 30 ft., mainly of concrete, and containing steel jairtitions and 
troughs, litter carriers, and other conveniences. 

Agricultural Work of the American IVesbyterian Mission at Nanh- 
suchou, Anhwei, China. — A communication recently received from J. flossing 
Buck, agriculturist in cliargo, gives many interesting <l('tails concerning the 
d(‘velopment of agricultural work at this mission since an earlier note (E. S. R., 
80, p. 790). 

It is slated that in November, 1018, tlie first agrienltural class in the over 
four thousand y€\ars of history of Nanlisuehcui was held for some of the more 
interested lanrlowners of the locality. Twelve men registered in the class, and 
tlK're was an average attendance of nine lliroughout tin* course, which was given 
for (me hour i)er day for a two months’ pta-iod. One of tli(‘ principal drawbacks 
ene<mntered was tlie lack of available books in Clunese on g(‘nera1 agriculture, 
but noiu‘-tb('-less inu(4i int<‘rest was manifested. 

One siibs(‘<pient deveiopment was the formation of a local ngi*icultural 
society and more recently of an agricultural club, t!i(‘ latter being con)])osi'(J of 
former members of the class. 'I’ln^ club is intended for the discussion of local 
agriciiltTiral topics, and among the subjects taken up liave been Tlie Improving 
of the Fruit Industry, The Iiniiroving and Enlarging of tbe Poultry Industry 
(discussed because of the great demand for eggs by tbe egg-drying factories 
of this and other places), and Wliat Can a Farmer do During the Winter Months 
Besides Idling Away His Time and (tambling Away His Money? 

An agricultural short course is projected for farmers who can read. These 
farmers an* not numerous, Imt (wving Inrgidy to tbe recommendations of last 
year’s class 10 men have applied for the course, for wdiich a maximum of 20 
has been set. 

One former student, who comes from the landlord class, has taken some of 
his land back from hi.s timants for personal orieration. He is also conducting 
a cooperative fertilizer lest with wheat, thus duplicating a test uiidi'r wuiy at 
the mission. Together with another memlx r of the class, he has planted a con- 
siderable quantity of locust seed wdih a view to starting a farm woodlot, and 
is cooperating in testing new grains and grasses for the regi<»n. 

Extension work, as elsewhere In the Chinese missions, is seriously handi- 
capped by the lack of properly trained native assistants and the ne<^d of experi- 
mental work to ascertain the best farm practices. The mission has, however, 
a considerable amount of variety testing under way, Imdiidiiig 03 varieties of 
wheat from widely separated regions in (^Iiina, as well as Japan and America, 
8 varieties of American and 46 strains of Chinese barley, 20 varieties of beans, 
18 of sesame, 8 of cotton, 5 of maize, and 8 of grapes. Tliere are also fertilizer 
teffts with wheat, selection studies with wheat, barley, and sesame, and cultural 
tests with wheat, cotton, Australian saltbush, sweet potatoes, alfalfa, and 
various foreign vegetables. A difference in yield of wheat varieties of 18 bu. 
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per acre has been noted. In the cotton work, which ia in cooperation with the 
Nanking College of Agricnltore, the most promialng results have been obtained 
with the Trice variety. Spring barley has been found well adapted to low- ^ 
lands too wet to be plowed In the fall. 

The amount of agricultural work has been limited by the supervision required 
in building a farmhouse, the lack of trained labor, and the shortage of funds 
for farm operations, purchase of land, and especially farm machinery. Never- 
theless Mr. Buck is enthusiastic over the opportunity presented for constructive 
agricultural advancomeut In the region. 

American Meteorological Society. — The initial number of the Bulletin of 
the American Meteorological Society^ now being issued monthly by the society, 
contains an announcement regarding the organization of the society December 
29, 1919; the text of the constitution and by-laws adopted, and officers and 
councilors elected; the committees chosen to have charge of and report upon 
various activities of the society ; an annotated bibliography of the papers pre- 
sented at the St. Louis and New York meetings, December 30 and 31, 1919, 
and January 3, 1920, respectively; contents of the November, 1910, number 
of the Monthly Weather Review; and statements regarding some of the pro- 
posed U. S. Weather Bureau projects; besides miscellaneous news items, notes, 
and queries of meteorological interest 

Eleven committees have been named by the society, four to deal with the 
advancement and diffusion of knowledge of meteorology, and seven with the 
development of the numerous applications of meteorology to human affairs. 
The committees and their chairmen are as follows : Resoarch, C F. Marvin ; 
meteorological Instruction, W. M. Wilson ; public information, C. F. Talman ; 
membership, O. P. Brooks; physiological meteorology, E. Huntington; agricul- 
tural meteorology, J. Warren S'mith ; hydrological meteorology, U. E. Horton ; 
business meteorology, A. W. Douglas; commercial meteorology (effect of 
weather and climate on transportation by land and inland w^aterways), H. J. 
Cox; marine meteorology, J. H. Scarr; aeronautical meteorology, C. T. Menoher. 

Of the 29 papers presented at the meetings referred to, several have special 
application to agriculture, among these being Weather Conditions In the 
Orchard Regions of the North Carolina Mountain Slopes, by H. J. Cox ; Evapora- 
tive Capacity, by R. E. Horton; Cultivation Does Not Increase Rainfall, by J. 
W. Smith; Predicting Minimum Temperatures, by J. W. Smith; and Seasonal 
Distribution of Maximum Floods in the United States, by A. J. Henry. 

The present membership of the society Is about 600, of whom over half are 
amateur or professional meteorologists. 

Association of Southern Agricultural Workers. — At the Atlanta meeting 
of the association, held February 24 to 26, 1920 (as noted editorially on imge 
801, this issue) the following officers were elected: President, D. T. Gray, of 
North Carolina; vice president, T. P. Cooper, of Kentucky; secretary, O. A. 
Mooers, of Tennessee; and additional member of the executive committee 
W. H. Dalrymple, of Ix>ulslana. G. S. Templeton, of Alabama, ws elected 
chairman, and D. G. SuUlns, of Georgia, secretary the animal husbandry 
section ; George Roberts, of Kentucky, chelnRia?^ «md R. Y. Winters, of North 
Carolina, secretary of the section; W. O. Lassetter, of Arkansas, 

chairman, and E. A. MUJar, of Washington, D. 0., secretary of the extension 
section; H. P. Rttuckey, of Georgia, chairman, and O. D. Matthews, of North 
Carolina, iSfifetary of the horticultural section ; and S. H. Essary, of Tennes- 
see, chalrmittil, and J. a. McOUntock, of Georgia, secretary of the patholbgical 
section. 


o 



EXPERIMENT STATION RECORD. 


VoL. 42. 


Apiui., 1920. 


No. 5. 


The question of the field of the experiment r tation and the border 
line between it and the type of personal service now covered in agri- 
cultural extension has long been under consideration. It dates badv 
prior to the formal organization of extension work, for in the past 
the stations not only took their results out to the farmers as far as 
they were able, but sometimes planned work with them which was 
designed quite as much for demonstrating things which had been 
determined as for gathering additional data. This resulted in a 
class of work which was designated as demonstration experiments or 
demonstration tests. 

The advent of extension work on a more comprehensive scale natu- 
rally brought up the consideration of its scope, and raised certain 
questions regarding the boundary line between it and the experiment 
station. These questions have increased in complexity as the ex- 
tension enterprise has developed and as it has expanded its openitions 
to cover a wide variety of activity. They have not arisen from con- 
flict between the two agencies, but rather in tlie course of administra- 
tion calling for the observance of distinctions implied in the appro- 
priations, especially those made by the Federal (Jovernment. The 
popularity of the extension movement has often led to demands and 
to tendencies which it is found necessary to eonsider quite carefully. 

It is evident that concrete rules can not be laid down which will 
cover all cases likely to arise, and it is difficult at the present stage to 
formulate definitions wdiich will be neither so general as to be am- 
biguous nor so qualified as to impose undue limitations. It may be 
profitable, however, to consider some of the underlying principles 
related to the respective fields, and general limitations which the 
theory of the service implies. This is done on the babis of a recent 
discussion of the matter in the States Eelation Service, particularly 
between the two extension offices and the Office of Experiment Sta- 
tions, with general agreement on the following points. 

The aim and purpose of the experiment station is to acquire and es- 
tablish infoiTnation regarding facts and principles and their appli- 
cation. The information supplied is usually of general character 
dealing with matters of wide application, as distinguished trom 
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that relating to narrowly restricted localities or individual condi- 
tions, The smallest unit of station work — ^that to which it adapts its 
study dii cMy, is usually a group of persons having a common prob- 
lem or a locality representing a special type of conditions; it can 
rarely work directly for the individual farmer or for small localities 
except as specific (questions are involved. Its limited force and means 
would not permit of individual service, even if it were a desirable 
form for its activities to take; and another agency is now piovided 
to cover that field. 

Since the scope of the station work is broad and general rather than 
detailed and localized, the station results may to some extent require 
local interpretation. There are so many varying factors of soil, 
climate, economic and otlier conditions that it is impracticable for a 
station to take these all into specific account. It would be unfeasible 
to test their findings with reference to all these variables and work 
out possible modifications to suit particular sets of couditions. To a 
considerable degree the station must deal in generalities, wuth a 
knowledge of limitations which affect them. Of course it must try 
out the results of its investigations under practical conditions, and 
it must reduce its findings to practice; the aim (d' its wtuh is dis- 
tinctly practical and docs not slop with (beory. But the station must 
deal with the largo things and with facts of general ot* average range, 
leaving to tlie farmers and their advisors the fitting of these things 
into individual practice or localized conditions. 

This does not make the work of the experiment stations any less 
practical or valuable to the farmer, or less essential to progress in 
agi'iculture. It means that they attain their highest and most 
fundamental usefulness when the}^ deal with broad facts and prin- 
ciples and devote themselves to basic problems whicli are new to 
science or to the average conditions of the region, leaving the ques- 
tions of A, B, and C’s farms to the const itutxHl agencies. The latter 
are in close contact both with the farmers and the stations, and are 
thus in position to serve as middlemen in science. 

The station can supply iiiany matters suitable for teaching or 
demonstrating which arc fundamental and practically universal in 
application, but in many others a point is soon reached where local 
and individual conditions modify the result or its adaptability. In 
this respect their results may be incomplete for some practical pur- 
poses. Tliey develop the truth but not always the whole truth in its 
special applications. They leave something for good judgment and 
practical considerations. This is inevitable. No amount of experi- 
menting can supply infallible rules to be followed literally without 
guidance or judgment. It will always be necessary for the fanner in 
the front line of progress to take some chances and to assume a cer- 
tain amount of risk in trying now things. 
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Ap^rirultura] extension was conceived as a teaching function. As 
applied to the introduction of better methods and practices, the use 
of superior strains or individuals, e(*onomy of time and material, 
and the like, it attempts to instruct largely by examples which the 
farmers supply under direction. It is a dissemination or demonstra- 
tion of things which are known in their more essential details. 

The extension service aims at the individual farmer and his par- 
ticular environment. It deals with facts, principles and applications 
Avhich have already been determined as far as general and average 
conditions go. but wliich in tlieir successful introduction may often 
re(|uirc more intimate consid(M-ation of local aspects. This will 
sometimes necessitate supi)lementing the existing information by 
that whicli relates more s])ecificall3 to a gi\en set of conditions. 

A considerable source of aid in extension is the experience of suc- 
cessful farmers, in the lo(‘ality or elsewhere, lliis, again, may need 
to be tested under somewhat different sets of conditions, which will 
introduce an element of doubt as to the outcome. 

The need for supplementing or interpreting locally the informa- 
tion at its disposal, ami the means of doing it, is the immediate cause 
of most of the uncertainty which has arisen as the extension work 
has develojied, and particularly as it has become specialized. It has 
resulted in some cases in a feeling that it may be necessary to go 
beyond the actual field of teaching and employ the method of ex- 
perimentation. It is in this zone of donlit that overlapping is most 
likely to occur. 

If it is ai*gued that the information which is to be extemled to the 
farmer must be reliable and complete in all respects, the reply is that 
the essential facts and princijdes must be true, and their general 
])ractical application ])eyond reasonable doubt; but it would lead to 
confusion of function and duplication of effort if the extension 
workers were to abandon their field temporarily and undertake by 
formal methods of ex|)erimeiitation to work out or check up new 
facts. And this does not seem necessary. 

The method of extension differs thimighout from that of ex- 
perimentation ; it has its own ways of finding out the details it needs 
to know and helping the farmer to acquire those which are essentia] 
to him. The method of the station is the exf)erimental metJiod, 
while that of extension is the demonstration; one is to determine, 
the other to show. 

The term demonstration ” is used broadly, not only as a means 
of visual instruction by example, but also of making compai*is(ms 
to decide details about which there may be some question. The re- 
sult can not be absolutely prophesied in the case of demonstrations 
under new conditions any more than it can in some types of experi- 
ments, although the range of doubt will usually be narrower. The 
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demonstration seeks a relative rather than an absolute or accurately 
measured result, and aims to show the farmer or help him decide 
what is satisfactory and advantageous. 

Tlie attempt by this means to introduce the teachings of experi- 
ment and experience into more general use often raises the question 
of comparisons to see wdiat is best or most practical. Such compari- 
sons may involve differences which are not wholly apparent to the 
eye, and hence require weights and measurements to be made. The 
latter, however, are of relatively simple character as contrasted to the 
refinements of experiment, and are taken for the purpose of teaching 
rather than of gathering new data. Thus both the method and the 
motive are factors distinguishing the two lines of effort. Tlie dis- 
tinction is well i)ut by a writer wdio has said : “ When the motive is 
educational, when the methods employed are api)licablc to ordinary 
farm practice, and when the benefits accrue primarily to the indi- 
vidual who conducts the work or to his neighbors, such work con- 
stitutes good demonstration. On the other hand, when the motive 
is the acquisition of knowledge without reference to the conditions of 
a particular individual, and when the method is concerned w ith the 
accuracy of the data rather than means which w^ould be feasible in 
farm practice, the work must be regarded as experimentation.” 

A committee on extension organization and policy, reporting to 
the Association of American Agricultural Colleges and Experiment 
Stations a few^ years ago, defined demonstration as ‘‘an effort de- 
signed to show by example the practical application of established 
principles and facts.” A test it conceived to be “ an effort to prove 
or disprove the practical application of established principles or 
facts under a given set of conditions.” Because of the limitations 
due to climate, soil, and other conditions, the committee concluded 
that the making of demonstrations may include the making of tests. 
The nature of these demonstration tests it did not undertake to de- 
fine, but it differentiated them from tests forming a part of an ex- 
periment, w hich it defined as “ an effort designed to discover prin- 
ciples or facts and methods of their application.” 

Successful demonstration, therefore, does not imply the possession 
of full knowledge or absolute certainty as to what the outcome will 
be. Frequently it may lead to modification or adaptation of what is 
to be taught; but the new information it develops will be largely 
circumstantial and comparative rather than fundamental. A variety 
demonstration does not attempt to determine what is intrinsically the 
best typo of variety and the qualities w^hich make it so, but to show 
which is the best suited under prevailing practical conditions. It 
does not require the refinement or exactitude of the experimental 
method, and a part of its real value is that it is a personal product. 

But when an extension force arranges for cooperation with a group 
of farmers, involving scries of measured plats, the supervision by its 
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officers of the details of putting in the crop, applying the fertilizer, 
the taking of observations through the season, harvesting and weigh- 
ing the product and drawing the conclusions, it has not only adox)ted 
the method of the experiment station, but it has transferred its activi- 
ties from extension to station work. The process involves systems 
of checks and records, office clerks and tabulations, the study and 
interi)retation of the data, and possibly also ]3ublication. The pri- 
mary purpose in such a case is to gather data for the extension forces 
as a basis for their work, rather than to teach the farmer and help 
him to learn through demonstration. The function has changed 
from that of teaching to experimenting. As a i:)ui)il the farmer has 
been largely eliminated. Learning by doing has been replaced by 
perfonnunce for liijii or under close supervision, and the sj^ecialist 
instead of the farmer draws the conclusions and makes the in- 
terpretations. 

The theory of farm demonstration is that the fact or method to be 
disseminated is to be taught to the individual by having him ner* 
form the oi)erations himself, rather than by imparting it or niaking 
the demonstration for him; and from this point of view it is a mis- 
take to work out the entire prcK‘es.s in advance in the same sense tliat, 
it would be for the teacher in school or college to do the worl for the 
pupil. To a large extent farm demonstration is for the farmer a 
pnxiess of finding out and forming judgment, and this is Important 
since in a sense every farm is a problem in itself and the successful 
farmer must be resourceful in his information and sound of judg- 
ment in fitting it to his particular case. 

In general, the progress of extension must wait on investigation 
as far as new fundamental information is concerned. This may 
sometimes be disapi)ointing and annoying, but insl ruction can not 
safely progress beyond the supply of knowledge or sound exx)eriencc. 
As a result, teaching may be retarded or the information to be taught 
may sometimes be incomplete in certain details or not thoroughly 
understood. I^liile field demonstrations and the exi^erierice of prac- 
tical men will help to clarify these matters, these will have vei7 
definite limitations as a means of deriving new facts. 

It is a safe assumption, for example, that on a deficient soil the 
use of fertilizer will bring increased crops and, within limits, an 
increased net return, and this can be demonstrated; but whether 
phosphoric acid or nitrogen or potash is the controlling factor on the 
soil type in question will usually not be determined in the first in- 
stance by such a demonstration, and if the deficiencies of that soil 
type have not been worked out it is not conceived to be the business 
of the extension service to determine them. This is too basic a 
matter and that service can not undertake it in any thorough way 
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without changing its field and its methods. It may not be possible 
to make specific recommendation until this information is at hand, 
but in most cases the soil survey and the field tests following it, 
together with other information which the station is in position to 
furnish, should slied considerable light and furnish a fairly definite 
background. If the State has not provided a soil survey and studies 
of the fertilizer needs of soil types, the disclosure by the extension 
service of the lack of that information and its consequences is a good 
argument for securing funds for such a jiurpose. Temporarily it 
may be necessary to make shift as well as possible, but the lack of 
data which requires s3'Stomatic investigation is not a justification 
for the extension force to go out of its field to su])]dy it. The same 
is true of attempts to determine the effect of fertilizers on quality 
of a crop. 

Other matters for Avhich there is a good general background but 
a lack of detailed local information can properly l)e developed 
through the method of demonstration. Take the case of varieties, 
with the attempt to introduce those specially suited to localities: the 
variety tests of the stations will liave supplied much general knowledge 
regarding the qualities and adaptation of (he leading ones, but these 
tests can not have extended to each locality, and lienee some doubt 
may remain as to which of a number are the best. The advantage 
of varieties superior to those used locally can be demonstrated, and 
at the same time the respective merits of a numbet* of the more prom- 
ising ones can be shown. It is not necessaiy foi* the extension experts 
to determine this for the farmers, but they can render the best service 
by interesting the farmers and organizing the demonstrations, show- 
ing those who take part how to ascertain for themsehes whicli ones 
are the best suited to theii* purpose. 

Again, to go a step further, such a practical (juestion as the grow- 
ing of soy beans with corn for mixed silage may involve s<jme im- 
portant practical facts which are not wholly at hand. While the 
principal varieties employed for the })urpose have perha])s been 
studied separately, the growth of the crops together, with the in- 
fluence they exert on one another, involves questions which it may 
be essentia] to ascertain in order that the beans may be planted at the 
right time to furnish the largest and richest amount of feed it is 
practicable to secure in such a combination. Lack of such informa- 
tion might serve to retard the introduction of the practice, or it might 
in considerable measure be overcome by demonstiations among a 
selected list of farmers. It would not, howe\'er, warrant the exten- 
sion specialists in laying out elaborate experiments to be tended by 
their representatives and conducted after the manner of station ex- 
periments. A demonstration made by the farmers under general di- 
rection could include planting at different stages, and would show in 
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general the advantage of time of planting as illustrated by the in- 
fluence of the two crops on one another, at the same time that it 
demonstrated the value of the mixed silage. 

Many things of this sort must inevitably be worked out by the 
farmers themselves, under suitable general direction, for it would be 
quite as impossible for the extension specialists as for the station 
people to determine for each locality dates and rates of seeding, the 
best varieties of crops, the exact combinations and amounts of fer- 
tilizers most advantageous or profitable, or a long list of other points 
in practical management. The station forces have not found this 
practicable in any large way and it is not more practicable for the 
extension forces, except as they use the farmers themselves and em- 
ploy the method of demonstration. 

There is a close analogy between this and other forms of teaching. 
Except in the more advanced grades of instruction where the j:)upil is 
being taught how to acquire original information, the teacher em- 
ploys such material as has been provided and put into teaching form. 
The process is one of giving out rather than acquiring by the teach- 
er’s own efforts, and advance waits on new stores being supplied by 
other agencies. 

In many respects the extension forces and the station forces will 
supplement one another's efforts ; in not a few will they work hand 
in hand. If such cooperation is relied on, there will be less occasion 
for entering one another’s field. 

The experiment station ought to carry its work up to the time when 
it can be safely relinquished to the teaching forces. It must test its 
results to a sufficiently broad extent, under a variety of field condi- 
tions to establish their truth and enable safe generalization. This 
may he furthered by mass trials. When the station experts establish 
series of local tests to try out the application of some of their results 
in ordinary practice, they are wdthin their field. The attempt is to 
reduce to practice the results of experiments or the theoretical con- 
clusions of investigation. This is wholly legitimate, as long as the 
matter is still in the controversial or doiiV)tful stage with respect to 
its practical application and its limitations. Until these have been 
cleared u]) and possible adaptations made, the matter can not prop- 
erly be turned over to the extension service for introduction and 
demonstration. 

In this mass trial, at least at a certain stage, the extension force 
can often be of much assistance and save considerable expense. For 
example, in the matter of improved strains of crops which a station 
has developed or brought in, quite wide and severe tests will be 
essential before recommending them broadly. The extension forces 
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may at some stage be asked to assist in this by suggesting good farm- 
ers to make the trials, and possibly arrange with them for carrying 
them on and exercise something of an oversight of them. But the 
enterprise will remain a station enterprise and the extension depart- 
ment will not be responsible for it 

In othei* cases the station men will be ready to recommend these 
strains or varieties to the extension people for introduction in a 
limited way, or to increase the seed supply. Then the extension 
force can arrange for demonstrations, getting farmers to plant them 
alongside their common varieties and report on them. I'he demon- 
strations will be supervised in a general way, and they will be 
checked by comparison with other demonstrations on farms in the 
neighborhood. Although the individual trials will probably lack the 
accuracy of such a test as the station wmnld itself make, they w^ill 
supplement the general knowledge regarding the variety and its 
practical adaptation. For the station itself to undertake extensive 
trials wdth fanners for the primary purpose of demonstrating to 
them the value of an improved selection or of a new method or result, 
wmuld be to go outside its owm field into that of the extension servi(‘,e 
where the oi‘ganization, methods and funds for supplying this service 
already exist. 

The extension seiwice wdll point the need of investigation in many 
lines. It^ local work and close contact wdll frequently discover in- 
stances where further information is required of the type wdiich the 
station is designed to supply. It will thus stimulate the work of the 
station and help to bring support for it. To undertake to supply the 
deficiencies through its own organization would be to w^eaken the sup- 
port for the agency on which it must rely very h(*avily. 

Extension work is beginning to oveitake investigation in some 
cases, and in others is embarking on fields which have lx‘en only 
sparingly occupied by the stations. This may result in temporarily 
limiting or handicapping its efforts, but in the long run extension 
can not advance along new lines more rapidly than investigation 
prepares the way, and to secure the highest results the two will need 
to go hand in hand. With so much to be done, with so broad a field 
to be covered, and so much that it is feasible to do at the present 
time, there is little occasion for confusion of the field if the under- 
lying theory of the service is observed, and little profit from over- 
stepping the boundaries of cither agency. 
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Modern chemistry and chemical industry of starch and cellulose, T. C. 

Oiiaudht^ui {London: Buttcrworth d Co., 1918, pp. X-{-J56. pi. 1, /?>. Z).— This 
volume attempts to gi\e a brief survey of the chemistry of (‘ellulose and starcii 
and of various chemical industries that have direct or indtrect bearinj? upon 
thes(‘ suhstanecs, with particular reference to industrial possibilities in India. 

Th<‘ synthesis of fats, W. Fahkton {Chcm. IJnwhau Gel). Frttc, Ode, 
Wadise, v. Jiaizr, 26 (1919), Nos. 10, pp. 125-121 ; 12, pp. 11/9-151; 13, pp. 161- 
Various methods that have been attempted for the synthesis of fats are 
outlined and discussed, with references to the literature. 

The catalytic reduction of fats with palladium, F. F. Noan (Ztschr. Anpew. 
Chew , 32 (1919), No. 78, Aufsatz., pp. S05-309: ahs in Jonr. Bov. Chcm. Indus., 
38 (CO!)), No. 23, p. 913A). — A 1 per cent solution of palladium clilorid, in the 
preHenc(‘ of hydrochloric acid and a small amount of a colloidal substance such 
as gum arabic, has proved to be a suitable catalyzer for the hydrogenation of 
vegetable oils sindi as rapeseed, cottonsi^ed. soy bean, and castor oils. 

In the method described a mixture of 50 gm. of the oil and 10 cc. each of a 
1 per cent solution of palladium chlorld, a 3 piT cent solution of gum arabic, 
and cimcenlrated hydrochloric acid, is warmed to from 55 to 03° (1 in an 
autoclave provided with a stirring device. Hydrogen is then adinitte<l to a 
pressure of 8 atmospheres, and the reaction allowed to progress to completion, 
with constant stirring. Under these conditions the lime requiicfl for the reac- 
tion is generally from seven to ten hours, after which the hardened oil can be 
melted and completely separated from the precipitated palladium. 

The Ijydrogenatlon of oils, O. Etxis (New Yoik: D. Van Nostrand Co„ 
1919, 2. cd,, rev. and ml., pp. XT7/+7t;7, figs. 249). — In the second edition of 
this book, the first of which has been previously noted (E. S. R., 32, p. 436), 
the developments in the oil-hardening industry are brought up to date and 
suggestions are made regarding future possibilities. The volume includes 
appendixes on hydrogenated oil, patent litigation in England, and patent liti- 
gation regarding edible hydrogenated oils in this country. This last item is of 
historical and general Interest in presenting details of the beginning of oil 
hardening in the United States. 

The change of refractive indices of fixed oils with temperature, C. H. 

Wright {Jour. Soc. Chcm. Indus., 38 {1919), No. 22, pp. 392T-394’n 
author explains the derivation of a formula w^hich may be used to calculate 
the refractive index of any fixed oil at a certain temperature from the value 
determined at another temperature. A temperature of 40° C. is recommended 
as a standard to which all determinations of refractive index at other tera- 
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peratures should be reduced. The formula for determining the refractive 
index at this temperature is as follows ; 

n ~-(n o()076£+l 

where and n=refractive indexes at 40° O. and at the given temperature t, 
respectively. To simplify the calculation, the numerical values of the fraction 
have been worked out for various temperatures, and are presented as a table 
of factors. 

Oil of juniper berries, H. Matthes and W. Rosaif: (ArclL Phann., 256 
{1dm, No, 4, PP. 284-288; abs, in Chern,, Abs., IS {1919), No. 12, p, 1401 ).—Tho 
oil expressed from the berries of the red junip^T (i^ambucus rareinosa) formed 
a golden yellow, odorless, and mild tasting product, which darkened on ex- 
posure and deposited small crystals of tripalmitin but did not harden com- 
pletely on long exposure in a thin film. The constants of the oil w(u*e found 
to be as follows: Specific gravity at 15° C. 0.9215, temi)erature of solidification, 
— 13°, refractive index at 25° 1.471, acid number 3.11, saponification number 
192.56, lodin number 116.95, Hehner number 94.95, Keichert-Meissl iuimb(‘r 0.77, 
and Polenske number 0.75. The oil contained the esters of about 20 per cent 
of solid and 74 per cent of liquid fatty acids, the latter being made up of 
approximately 10 per cent of linolenic, 32 per cent of llnoleic, and from 55 to 
58 per cent of oleic acid. The oil gave a |M)sitl\e elaldiri reaction. 

Pine seeds and pine seed oil, H. Matthes and AV. Kossif: (.Irc// Plianii., 
256 (1918), No. 4, pp. 289-302; abs, in Chem. Abs., IS {1919), No. 12, p. I 4 OI).— 
An examination of the seeds of Pinvs pinea and the oil obtained from tliein 
by expression gave* the following result.s. The air-dried seeds contaituvl from 
5.94 to 6.28 per cent water, 5.09 i»er cent nitrogen, 5.98 per cent sugar calcu- 
lated as sucrose, 0.048 per cent lecithin phosphoric acid calculated as PaOs, 
mineral .substances, and 45.03 per cent oil. Tlie expres.sed oil was bright yellow, 
mobile, odorless, and of a mild and pleasant flavor. 

The principal constants of the oil were as follows: Specific gravity at 15° C. 
0.9198, temperature of solidification —21°, refractive Index at 40° 1 4678, 
acid number 3.3, saponification number 192.76, iodin number (Hubl) 124.97, 
Hehner number 94.81, Keichert-Meissl number 0.8, Polenske numlx'r 0.6, and 
acetyl number 10.9. The oil consisted essentially of the triglycerids of pal- 
mitic, stearic, oleic, and linoleic acids in the proportion of about 5.5 per cent 
solid and 94.5 per cent liquid acids, the former consisting of 8 per cent stearic 
and 92 per cent palmitic acids, and the latter of from 51 to 57 pi?r cent oleic, 
and about 43 per cent linoleic acids. 

The oil is recommended for edible purposes. 

Walnut oil, H. Matthes and W. Rossi^: {Arch. Pharm., 256 {1918), No. 4, 
pp. 302-308; obf^. in Chem. Abs., IS {1919), No. 12, p. 140 O). — Fully ripe wal- 
nuts {Juplans repia) which had dried from three to four months yielded on 
cold expression about 44 per cent of a greenish-yellow, mobile oil of a pleasant 
odor and nutty taste, and on extraction at higher temperature a giTien oil with 
a sharp taste and odor. When exposed in a thin layer to air the oil dried com- 
pletely in four or five days. The principal constants of the cold-pressed oil 
were as follows: Specific gravity at 15° C. 0.9238, temperature of solidification 
— 28 to —29°, refractive index at 25° 1.474, acid number 9.87, saponification 
number 192.6, iodin number 148.3, Hehner number 96.02, Relchert-Meissl number 
8.19, and Polenske number 1.6. 

The oil contained about 7 per cent of solid and 73 iier cent of liquid fatty 
acids, the latter consisting of 4 per cent linolenic, from 78 to 83 per cent 
linoleic, and from 14 to 15 per cent oleic acids, 
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TUe cold pressed oil is considered suitable for edible purposes as well as 
for a dryinp: oil. 

The effect of mold upon the oil In corn, F. Rabak (Jour, Indus, and Engin, 
Vhcm., 12 il920), No, i, pp. — This paper reports a study at the Bureau 

of l*lant Industry, S. Department of Agriculture, of the changes taking 
I)kK*e in corn oil due to the growth of Penlcllliuin on the com. Five samples 
of corn were examiiu'd, including an ordinary market sample and the same 
after being iniioculated with Penieillium and allowed to stand for varying 
intervals uj) to 00 days. The appearance and the moisture and oil content of 
the samples, and the physical and chemical properties of the oils obtained 
from ea(‘h, are presented in tabular form. 

The data obtained indicate that the spoilage of com from the growth of mold 
is aoci)ini)anied ))y fi consumption of oil by the mold, the amount decreasing 
from 5.58 per c(‘nt (calculated on dry weight) In the fresh sample to 2.02 per 
cent in the 00-day sample. As spoiling developed, the oil became strong and 
bitter and the spo<^itie gravity and index of refraction increased. The changes 
in clu niical composition consisted of a decided increase in free acids, soluble 
acids, h.\drox> Inted acids, and unsaiKUiiliable constituent.s, and a decrease in 
volatile acids, insoluble acids, and unsaturated acids. 

A chemical study of the ether extracts of soy bean leaves, E. M. Nelson 
(Jour. Indus, and Engin. Chem,, 12 (0)20), No. i, pp. 49, 50). — This paper re- 
ports an in\(‘StiguUon of the ether extract of soy bean leaves, which had 
been found to liave a high iodiu number. The results reported indicate that the 
most highly unsuturat<‘d compounds in the leaves are not oils, but probably 
belong to the alcohol group of the waxes. These do not form a hard film on 
drying, and coiise(pjent ly soy bean leaves do not form an available source of 
oil for paint manufacture. 

The identity of hordein and bynln, H. LCers (Biochem. Zlschr.^ 96 (1919), 
No. IS, pp. 117-132, fig. 1). — Analyses by the Van Slyke method of the hordein 
of barley and the bynin of malt are reported. These indicate that the two 
proteins are identical, and that bynln probably represents a portion of the 
liordeln winch has remained unchanged during the germination of the grain. 

Chemical analyses with membrane filters, K. Zsiomonoy and C. Jandek 
(Ztschr. AnaJyt. Chem., 58 (1919), No. 6-7, pp. 241-280, figs. 2). — A filtering 
apparatus in which a thin parchment membrane is used in place of filter paper 
is d(‘scribed. The comparative results of various analytical determinations 
with the use of lids membrane filter and of ordinary filter paper are reported, 
which indicate that more accurate results are obtained with the membrane 
filter. 

A thcrmoregulator with the characteristics of the Beckmann ther- 
mometer, R. B. Harvey {Jour. Biol. Chem., 41 (1920), No. t, pp. 9, 10, pi. 1). — 
A tljermoregiilator devised at the Bureau of Plant Industry, U. S. Department 
of Agriculture, Is described and Illustrated. 

The instrument, which can be set easily at any temperature between 
—20 and +250'* C., has a very low heat capacity and shows the same lag effects 
as the Beckmann thermometer. The mercury column Is of sufficient diameter 
to carry the current required to operate a 150-ohm relay using 2 or 4 volts. 
The lower platinum contact is made in an enlargement of the capillary to 
prevent sticking of the mercury at that point, and the upper contact is placed 
at the end of the capillary so that small temperature changes will make or 
break the current. 

Tho determination of hydrogen-ion concentration, J. W. M. Bunker 
{Jour. Biol Chem., J^l (1920), No. 1, pp. llSi, fig, i).— An apparatus for de- 
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termlning H-ion concentration is described which Is essentially a modification 
of the bubbling electrode used in a closed vessel. 

The hydrogen electrode is made from a piece of one-eighth inch tubing with 
a short piei*e of platinum wire sealed in at the bottom, projecting outside about 
one-eighth inch and inside far enough to make contact with the mercui*y which fills 
the lower part of the tube. The tube is fitted tightly by means of a rubber 
stopper into an outer side-arm tube, at the lower end of which is an oval open- 
ing. When the assembled electrode is dipi^ed into a liquid and hjdrogeii gas 
allowed to enter through the side arm, a large bubble forms temiH>rarily at the 
base of the tube covering the wire. When the bubble breaks, the liquid rushes 
in, thus giving the etlect of the rocking electrode of Clark (E. S. 11., ,‘14, p. 804). 

Details of the apparatus are given and illustrated by a diagram. 

A simple hydrogen electrode, C. H. Hailey {Jour. Amer. Chmn. ^oc., 42 
{1920) y No, ly pp. 4^-4Sy figs- 2). — This paper describes a hydrogen electrode 
devised by the author at the Minnesota Experiment Station for use particularly 
in determining the U-ion concentration of water extracts of foods. 

The apparatus is made by blowing a small bulb in the closed end of a 7 mm. 
tube, which is then bent at an angle of 45° about 50 mm. below tlie top of the 
bulb and fitted at the open end with a solid glass stopper. The metal electrode, 
consisting of a round piec'c of platinized thin gold plate 5 inm. in diamettn*, is 
fused into the bull) arm of tlie tube just above the bend. In using the i4ectrode, 
the open arm is completely filled with the liquid and tlie tube so tiltiHl that the 
liquid flows into the bulb arm, displacing the air. This is repeat(‘d until the 
bulb arm is completely filled and the open arm to a depth of about 10 mm. 
above the top of the bend. The hydrogen is led into the apparatus by unmans 
of a small glass tube reaching to the lotver part of Hie bend, enough being 
admitted to fill the closed arm. The open arm is then completely Idled with 
the liquid, stoppered, and shaken thoroughly, after which the stojiper is n?- 
inovod, a little of the liquid shaken out, and the outer surl’aceH of the tube 
rinsed with distilled water and drieil. To complete the circuit the metal elec- 
trode is connected with the potentiometer, while a slender V-shaped sipliou 
tube filled with saturated potassium chlorid solution connects the open tube 
with a vessel filleil with tlie same solution, and this is In turn connected to the 
calomel electrode. 

The apparatus is said to be easy to fill and clean, and to come to equilibrium 
promptly. Only about 10 cc. of the extract Is required to rinse and fill the cell. 

Apparatus for the volumetric determination of small amounts of carbon 
dioxid in a liquid by means of a strong current of air at ordinary tem- 
perature and pressure, A. Constantino {Aiti R. Acvtid. Lhwei, 5. aer., Rimd. 
CL Sei. Fis.y Mat. e Nat., 2S {1910), IT, No. S-4, pp. 118-121, fig. 1). — In the ap- 
paratus described and illustrated, a strong current of air from which the carbon 
dioxid has been removed by iiassing over soda lime is dnn\ n through a flask 
containing dilute sulphuric acid and then through a Woulfo bottle containing 
barium chlorid solution. When the apparatus has been entirely freed from 
carbon dioxid, the solution to be examined is admitted through a funnel tube 
Into the sulphuric acid flask. The carbon dioxid set free passes over into the 
barimii chlorid solution, and Is subsequently determined by titration with a 
standard solution of hydrochloric acid. 

Apparatus for measurement of oxidase and catalase activity, Tl. B. 
Haevey {Jour. Qen. PhysioLy 2 {1920), No. 3, pp. 253, 254, ftO- !)• — A descrip- 
tion is given of an oxidase apparatus designed at the Bureau of Animal 
Industry, U. S. Department of Agriculture, which is said to Incorporate the 
advantages of botli the simplified Bunzel apparatus (E. S. R., 82, p. 508) 
and the original design (E. S. R., 27, p, 9). The chief source of error in the 
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former apparatus, that of making no provision for the absorption of CO 2 , is 
removed by the use of a eaustie tube in wUieh 1 ee. of n/ 10 alkali is plaeed 
to absorb the CO 2 produced during the reaction. On shaking the apparatus 
the liquid surges back and forth beneath this tube forcing the air over the 
alkali. 

[Moisture determination J, G. F. Lipscomb {South Carolina Sta. Rpt. 1919, 
p, — A preliminary report is given of a method of determining inoistm'e in 

soils and agricultural i)roducts by heating the material in a vacuum con- 
taining tubes of c*al(‘ium cblorid. In determining the moisture content of 
cottonseed iiJt'al by this method it was found iHJSsible to reuiove from 1 to 2 
p(U' cent mor(‘ moistun* I nan the material than by the usual method. 

The MeCruddeu gravimetric calcium metliod iiiodifled, J. O. IIalvebson 
and J. A. Schulz {Jour. Indus, and Engin. Cheni., 12 {1920), No. i, pp. 77, 78). — 
The authors at tin* Ohio Experinn i»t Station havi* found that tlie substitution 
of the volumetrie asbestos Gooch method for the gravimetric i)rocetlure in the 
McthankUm calcium metliod (E. S. R., 211, p. 9) has greatly facilitated the 
determination of the small amounts of calcium present in biological and 
agriculturai products. 

High graiU* ignited long (iber(*d asbestos is placed in hot sulphuric acid (1:5) 
and digested Jor one hour at from (U) to 70° (k, with occasional shaking while 
adding a few <!rops of potassium permanganate. The material is tln-n placed 
on a rmchner ruiinel and wa.shed witli distilled water lalntly colored with 
potassium iiermunganate umil free of acid. 

In i>r(‘pariiig the Gooch criH'ibles the treated asbestos is separated into 
three* grades of tineiiess, the long eoar.se fibers being us(*d first as a foundation, 
next tin* mediiiin fibers, and finally tlu* fine sediment. Aftm* the calcium 
oxalate precijiitate Is washed free from oxalate and oxalic acid, the* preci])itate 
and i>ad are transferred with a sirndJ (luantity o( hot water to an Eiienmeyer 
flask and titratenl immediately at 05° G, using sulphuric acid (1:5). 

I>ata aie jiresmileel showing that (his method gives lesults almost idi'iitical 
w'ith the gravimetric procedure. 

A method of estimating small amounts of calcium, S. Pehn (iboc. Roy. 
Sor. I ictoria, n. scr., JO (1918), No. 2, pp. 1S7\ ISS ). — A method of estimating 
small amounts of ealcuiiii, particulaii.> aiiplicable to the determination ot 
calcium in bhuKl, is described This method consists essential^* in ashing a 1 
cc. i>ortioii of the blood, dissolving the ash in a 2 per cent acetic acid solution 
to a volume of 2.5 ee., adding 1.5 ee. of methyl alcohol and 5 droiis of oxalic 
acid, and comparing the turhidiEv of tlie solution with that of standards con- 
taining varying known amounts of a calcium .salt dissolved in acetic acid and 
treated in a like manner with melli:^! alcohol and oxalic acid. 

In place of a.shing the blood sample, the caleiuin may he dissolved by 
mixing a given quantity of the blood with two or three times its volume of a 
0.5 jjer cent solution of trichloracetic avid and allowing it to stand for 24 
hours. Two cc. of the clear supernatant liquid is then pipetted off, neutralized 
until only faintly acid, and treated with methyl alcohol and oxalic acid us in 
the first method. 

The author claims that the method, while somewhat crude, is of sufikient 
accuracy for clinical purpo.ses. 

Tlie volumetPic determination of sulphates by oxidation of benzidin 
sulphate with KMuO^, P. L. Hibbard {Soil Sci., 8 {1919), No. 1, pp> 61-05). — 
The author has modified the details of the method of Ralziss and I>ubln (E. S. 
R., 33, p. 415) In order to eliminate inaccuracies due to variations in tempera- 
ture, time, concentration, and Incompleteness of oxidation. 
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The essentials of the modified method, which is described in detail, consist 
in freeing the solution from organic matter, iron, nitrates, phosphates, and 
heavy metals; precipitating the St ) 4 completely as the insoluble benzidin salt; 
and measuring the amount of combined benzidin by titration with an excess 
of standard potassium fiernianganate at boiling temperature, removing the 
excess by standard oxalic acid, and completing the titration with permanganate. 

The method is said to be rapid, and sntficlently accurate for most work on 
soil extracts, biological fluids, or other similar solutions containing small 
amounts of sulphates. 

An improved method for the estimation of nitrates In water hy means 
of the phenolsulphonie acid reaction, 11. O. Fiu:i)EIiick {AmiJysty Jfi 
No, 521, pp, 281-284; abs. m Chetn. Ahs,, IS {1919), No. 2S, p. S259).-~^hi' 
nictliod described is a modification of Sprongers method in which the sample 
is evap(»rated to dryness on a steam hath, the residiu* treated with pheiiol- 
sulphonic acid dissolved in water, rendered alkaline with sodium or potassium 
hydroxid, made up to a definite volume, and matched as to color against 
standards i>repared from potassium nitrate. In the modiflcation descTilied the 
error caused by the presence of chlorids is largely eliminated by adding the 
phenolsulphonie acid before evaporation, and eMiporating until all the water 
is removed. A more dilute solution of phenolsulphonie acitl is uset! than in the 
original method, resulting in a much more pure and brilliant color, as well as 
effecting a large saving of reagents. 

Deterini nation of traces of hydrocyanic acid and thiocyanates in a com- 
plex medium, L. Ciikllk {Compt. Rend, Acad. *SVw. [Par/.s], 169 {1919), No. 21, 
pp. 973-975). — The author states that small amounts of hydrocyanic acid may 
be detected and di'termiiied hy jiasslng a ra])I<l <*urreiit of air through the 
solution for tliree hours and collecting the liberated HCN in n/10 KOH. 
In the determination of thiocyanates the same method is used, after tirst treat- 
ing tlie solution with suli>hurlc acid and potassium chromate to convert the 
KSCN into HCN. 

Formation of cyanic acid by the oxidation of organic substances and its 
quantitative identification, R. Fosse {Compt. Rend. Soc. Biol. [Paris'], 82 
{1919), No. 25, pp. 1062-1064). — The author states that the existence of cyanic 
acid as a ])roduct of the oxidation of organic substances such as glucose, 
glycerin, amino acids, etc., has been proved by its isolation and identification 
as silver cyanate. If the liquid resulting from the oxidation of one of these 
substances is neutralized almost completely with dilute nitric acid and treated 
witli silver nitrate, a flocculent precipitate is formed, which on treatment with 
boiling water partially dissolve's. The filtrate on cooling deposits small crystals 
of silver cyanate, which can be identified hy the formation of urea and silver 
chlorid when heated on a water bath with ammonium chlorid. 

Quantitative estimation of indol in biological media, H. F. Zollek {Jour. 
Biol. Cheni., 4 I {1920), No. 1, pp. 25’^6). — An examination at the Bureau of 
Animal Industry, IT. S. Department of Agriculture, of various methods of de- 
termining indol in l)acterial cultures Is roiK>rteti, as the result of which a method 
was evolved which is said to be simple, reliable, and rapitl, and to require only 
the reagents and apparatus common to most laboratories. 

The essential features of the modified method consist of adjusting the medium 
to pH 9.2, at which concentration the indol may be distilled directly instead 
of with sU^arn, and of determining the indol in un aliquot of the distillate by 
the use of the nltroso-lndol reaction, advantage being taken of the discovery 
that the sensitivity of the nltroso reaction with indol can be increased more 
than three-fold by extraction with a few cubic centimeters of either primary 
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isoamyl alcohol or primary Isobutyl alcohol. The technique of the method is 
described in detail. 

Tiifliience of hydrogen-ion concentration upon the volatility of indol 
from aqueous solution, H. F. Zolijsr (Jour, Biol. Chevi., /fl (1920)^ No. i, pp. 

jffffs, 3). — This paper reports the results of the study of standard condi* 
tions for the separation of indol from various media wlilch led to the adoption 
of tlie method noted above. 

It was found that the range of most rapid volatilization of indol from the 
aqueous solutions studi(‘d was from pH 8 to 10.5, such concentrations having no 
appreciable destructive action on the Indol molecule. 

“ The n^siilts from the experiments performed suggest that the practice of 
steam distillation can he supplanted by direct distillation with equal accuracy 
when the reaction of the solution is taken into account. This direct rnetliod of 
distillation has heem practiced in a routine investigation in this laboratory and 
found reliable and commendable.** 

The moisture content of cereals, O. A. Nelson and G. A. FluLF/rr (Jour, 
hulus. and Engin. Cham., 12 (1920), No. J, pp. 40-45, figs. 5). — A method of d(‘- 
terniining tlie moisture content of cereals and of other colloidal substances is 
described. This consists essentially in heating the material in a very high 
vacuum for didinite pt*riods of time and condensing the liberated moisture In a 
small tuh(* surrounded by solid carbon dioxid. 

It Is iK:>inte<l out that, since the smallest amount of decomiKisition can he 
accurately determined, it is possible to deteriiiine to what temperature and for 
how long a substance may be heated without obtaining an appreciable amount 
of wnb*r from decomposition. 

Insoluble' solids in jams, preserves, and marmalades, 0. A. Ctemens 
{Jour. Indufi. and Engin. Chein., 12 (1920), No. U pp. 4^^ 4'^0- — A method for 
the determination of insoluble solids in fruit products is described whi(‘h is said 
to be rapid and easy of manipulation and to be more accurate tlian the Official 
Method. The technique is as follows: 

From 20 to 25 gm, of the thoroughly mticeratcHl sample is weiglied out into a 
250 cc. beaker, mixed thoroughly with 100 cc. of distilled water, and the beaker 
covered with a watch glass. The solution is boiled for live minutes and then 
liltered through an alundum crucible with suction. The residue is Avashed 
with boiling water followed by 10 cc. of alcohol and ether resiK ctively, drietl 
In a water oven, cooled, and weighed. 

Contribution to the microscopic detection of plant adulterants and sub- 
stitutes in the investigation of foods and condiments, C. Gktebel (Ztschr. 
Vntersuvh. Nahr. u. GetiussmiL, 38 (1919), No. 5-6, pp. 129--14U fm. i5).— The 
microscopic characteristics of various adulterants of flour, marmalades, and 
spices are described and illustrated. These include for flour, chaff, straw, and 
grain embryos ; for marmalades and similar products, the fleshy seed cup of tlu' 
yew berry (TanniH baccata), crowberry (Empetnim nigrum), and Irish moss; 
and for spices the seed of the long pepper (Piper offiHmmm) as a substitute 
for black pepper, and j)Owdered mushrooms (Boletus eduUs) as a general spice 
adulterant. Two colfoe substitutes are added to those previously noted (E. S, 
R,, 40, p. 508), grai)e marc and holly berries (Ilear aqui folium). 

Wild thyme as an adulterant of powdered marjoram, C. Giueuel and A. 
S('tiAFER (Ztschr. Untersuch Nahr. u. Oenussmtl., 38 (1919), No. 5-6, pp. 14^- 
145 , figs. 3 ). — The powdered leaves of the wild thyme (Thgmns serpyllum) have 
been found in commercial samples of marjoram. The microscopical differences 
between wild thyme, garden thyme, and marjoram are described and illustrated. 
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Contribution to the examination of milk, particularly the determination 
of milk sugar, H. Salomon and R. Diehl (Rcr. Dent. Pharm. OeselJ., 28 
(1918), No. 9, pp. 493-498). — ^Three methods of precipitating the proteins from 
formaldehyde-containing milk in which lactose determinations are to be made 
are described. The first involves the use (»f a solution of zinc sulphate, the 
second of copper sulphnte, and the third of asaprol dissolved In citric a(‘id. 

Remarks on the analyses of hardened oils, A. ObOn (Chem. Vmschau 
Get). Fctte, Oc/e, Wachse, u. Harze, 26 {1919), No. 8, pp. 101-103).— It is stated 
that hardened fish oils and rape seed oil may be distinguished from other 
hardened oils by their content of behenic acid and other acids of higher mole- 
cular weight than stearic acid. P'ish oil can be distinguished from rape seed 
oil from the fact that the former alone contains fatty acids of lower molecular 
weight than palmitic acid. Methods are outlined for the identification of 
acids of high and of low molecular weight. 

The Ost copper carbonate solution and its suitability for the determina- 
tion of invert sugar in the products of the sugar industry, P. Beyiaisdokfkk 
{Ztschr. Ter. Deut. Zuckerindufi., 1919, No. 765, II, pp. 403-44^, figs. 6). — A de- 
tailed study is rei>ortod of the value of the Ost alkaline c*opp('r <‘arbonate solu* 
lion for determining invert sugar. The author concludes that the solution is 
superior in every way to Fehling’s solution for the examination of sucrose, re- 
fined sugar, and “ sweet water.’’ An extensive bibliogi*ai)hy on the cl('t(‘ction 
and d('t(*rinination of Invert sugar is appended. 

Some notes on our knowledge of ultramarine, and a proposal to sim- 
plify its analysis, II. Kalshoven {Medvd. Proefsta. Javn-SuikcnndK^H., Cfiem. 
Ser., No. 3 (1919), pp. 11; nUo in Arch. Suikerindus. Ncderland-Indic, 27 (1919), 
No. 20, pp. 1041-1051; abs. in Chem. Abs., 13 {1919), No. 21, p. 2767).— Thif^ 
article Includes a brief historical survey of the literature on ultramarine and 
a simple scheme of analysis. 

Assuming ultramarines to be solid solutions of colloidal sulphur iu various 
solvents such as oxids of aluminum, boron, silicon, etc., or in combinations of 
them such as the solvent of ordinary ultramarine, a sodium aluminum silicate, 
the author considers it unimportant to determine the exact composition of the 
solvents. Among the qualitative tests recommended are the det(‘rminatioii of 
the fineness of the sample by stirring 1 gin. into 200 c(*. of water and noting 
the time required for it to settle, and the estimation of the coloring effect by 
mixing one part of the sample with 10 parts of some fine whit(* powder like 
kaolin or chalk and comparing the color with standard samples. Sulphur is 
determined by distilling a mixture of 50 gm. of the sample and 100 ec. of acid- 
free water into 25 cc. of n/ 10 iodln solution and titrating with n/ 10 sodium 
thiosulphate. Not less than 20.5 cc. of the latter should be required. In a true 
ultramarine boiling alcohol must not take up any color, boiling alkali must not 
change the color, and boiling acid must destroy the color. 

Laboratory experiments on the manufacture of Chinese ang-khak in the 
United States, M. B. CHtiRCH {Jour. Indus, and Engin. Chem., 12 {1920), No. 1, 
pp. 45f 46 )‘ — The author, at the Bureau of Chemistry, U. S. Department of 
Agriculture, has succeeded in preparing Chinese red rice or ang khak, a Chi- 
nese vegetable color used in food products, by inoculating unpolished uncooked 
rice to which 25 per cent of water had been added, with a strain of Monaseus 
purpureus isolated from Chinese cheese, and incubating at a temperature of 
from 22 to 24° O. Other strains of the mold isolated from silage and from red 
rice gave less satisfactory results as regards growth of the organism and 
color and friability of the product. 
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Dotormination of the water resistance of fabrics, F. P. Vkitch and T. D. 
Jabrell (Jour. Indus, and Engin. Chem., 12 (1920), No. 1, pp. 26'-30, figs. 2 ). — 
A study at the Bureau of Chemistry, U. S. Department of Agriculture, of the 
literature on testing the water resistance of fabrics has led to the development 
of a modified funnel test and a modified spray test, which “when conducted 
under the standardized conditions described are simple of execution, give re- 
sults within a reasonable time, and yield more information on the water re- 
sistance of cotton duck than other tests which have been tried in the Bureau 
of Chemistry.” 

The chemical composition of flax and hemp chaff, C. G. Rchwatjbe and E. 
Beckeb (Ztschr. Angew. Chem., S2 (1919), No. Anfsatzt., pp. 126^129).— 
alyses of llax and hemp chaff for the purpose of determining their suitability 
for paper manufacture are reported and compared with corresponding figures 
ior spruce wood. 

The content of water and ash of both the flax and hemp chaff was similar 
to that of other woody plants. The ash, unlike that of spruce wood, contained 
no manganese. The total amount of fat and wax was higher than that of 
spruce wood but h)wer than pine. Flux chaff was richer and liem]> chaff i)oorer 
in pectins than spruce wood. Both flax and hemp chaff were higher in 
])entosuns and lowtu* In cellulose than spruce wood, and contained about four 
times as much nitrogen as the latter. In practically all constituents the chaff 
resembUsl more closely the wood of deciduous than of evergreen trees. 

The drying of potatoes and other materials suitable for foods and feed- 
ing stuffs, IMendler (Landw. Jahrb. Bayern, 6 (1916), No. 8, pp. S21f-i00, figs. 
8) — This is a survey of the statu-s of the drying industry in Germany at the 
time of writing (191(5). An extensive biblh>graphy is appended. 

The manufacture luid composition of grape juice preserves in Asia 
Minor, G. Buedemann and C. Sciiatzi.ein (Zlschr. rntersiivh. Nahr. u. Oenusn^ 
intL, 88 (1910). No. 1-2, pp. 16-24). — manufacture of various Turkish pn*- 
serves from grap(‘ juice find otlau’ ingredients is described, and tables are given 
of the c()mi)osition of the different products. 

METEOROLOGY. 

Climatic cycles and tree-growth: A study of the annual rings of trees in 
relation to climate and solar activity, A. E. Douglass (Carnegie Inst. Wash. 
Pub. 289 (1919), pp. 127, pis. 12, figs. 40 ). — This is a complele account of a 
study partly reported In articles previously noted (E. S. U., 31, p. 509, 716; 38, 
P. 415). 

The original plan of the study was based on three fundamental propositions: 
“(1) The rings of trees measure the growth; (2) growth depends largely upon 
the amount of moisture, esi)eclaUy in a climate wdiere the quantity of moisture 
Is limited ; (3) in such countries, therefore, the rings are likely to form a 
measure of precipitation, lielationship to temperature ami other weather ele- 
ments may be very Important, but precipitation was thought to be the controll- 
ing factor ” in the region of limital rainfall in which the study was begun. 
Conifers were selected for the study because of the great areas they cover, 
the great variety of climates they endure, and especially because of the promi- 
nence of their rings. “ The chief trees used, with approximate number of rings 
measured in each, are the yellow pine (Finns ponderosa) about 14,000; Scotch 
pine (P. silvestris) about 9,000; hemlock (Tsuga canadensis) 2,500; Douglas fir 
(Pseudotsuga muermata) 2,500; sequoia (Sequoia gigantea) 47,000.” The an- 
nual growth of trees In the region of Flagstaff, Arlz., was compared with rain- 
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fall at that place during 8 to 10 years. Sections of trees from various parts 
of the United States and other countries were studied and the results corre- 
lated with rainfall and sunspots by special methods developed by the author. 
The conclusions reached are summarized as follows : 

“The variations in the annual rings of individual trees over considerable 
areas exhibit such uniformity that the same rings can be identified in nearly 
every tree and the dates of their formation established with practical certainty. 
In dry climates the ring thicknesses are proportional to the rainfall with an 
accuracy of 70 per cent in recent years, and this accuracy presumably extends 
over centuries ; an empirical formula can be made to express still more closely 
this relationship between tree-growth and rainfall ; the tree records, therefore, 
give use reliable Indications of climatic cycles and of past climatic conditions. 

“The tree’s year for such records begins in the autumn. Double rings art? 
caused by spring drought and are indicative of the distribution of rainfall 
throughout (he year. 

“ Tree ri'cords may be used in the intensive study of the location of homo- 
geneous meteorological conditions and In outlining meteorological districts. 
(Jertaiu areas of wet-climate trees In northern Europe give an admirable record 
of the sunspot numbers and some American wet-clirnute trees give a similar 
record, but with their maxima one to three years In advance of the solar max- 
ima. It is possible to identify living trees giving this remarkable record and 
to ascertain the exact conditions under w'hich they grow. Practically all the 
gi'oups of trees investigated show the sunspot cycle or its multiples; the solar 
cycle becomes more certain and accurate as the area of homogeneous region 
Increases or the time of a tree record extends farther back ; this suggests tlie 
possibility of determining the climatic and vegetational reaction to tlio solar 
cycle in ditTerent parts of the world. A most suggestive correlation exists in 
the dates of maxima an(i minima found In tree-growth, rainfall, temperature, 
and solar phenomena. Tlie prevalence of the solar cycle or its nHiltii)les, the 
greater accuracy as area or time are extended, and this correlation in dates 
point toward a physical connection between solar activity and terrestrial 
weather. The tree curves indicate a complex combination of short periods in- 
cluding a prominent cycle of about tw^o years. An instrument has been con- 
structed which promises special facility in the analysis of such periods.” 

It was Incidentally observed in this study tljat the response In tree growth 
to rainfall was more prompt on well-drained limestone soil than on more 
compact, less well drained soils of volcanic origin. 

A very (*omplete bibliography of literature bearing on the subject is given. 

The effect of weather upon the yield of potatoes, J. W, Smith (Potato 
Maff., 1 (Wm, Nos, 10, pp. lUU, 11, pp, 15-^17; 12, pp. 7, 16, 17, 27; 2 
(1919), No, 1, pp. 16, 17, S3, S4, figs, 23 ). — This article discusses the climatic 
conditions of the natural habitat of the potato and of the regions In wlilch 
potato growing has been most successful, dates of planting and harvesting, 
water and temperature requirements, correlation of weather factors and yield, 
relation of region of growth to quality of seed potatoes, and relation of weather 
conditions to potato diseases. A short bibllgraphy of the subject Is also given. 

As in previous articles on the subject (E. S. R., 33, p. 716), emphasis Is placed 
upon the Importance of cool, wet weather during the first ten days of July. 
Further investigation of this and similar subjects in agricultural meteorology 
is urged. The article suggests a number of important lines for such Investi- 
gation. 

On the effect of topography on the precipitation in Japan, T. Teoaua 

ET AL. (Jour, Col 8oi, Imp, UMv, Tokyo^ 41 (1919)i Art, pp* 24, figs* 5).— An 
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analysis of data obtained at selected stations during the 38 years, 1900-3937, 
shows “ the remarkable influence of topograf)hy on the distribution of precipi- 
tation . . . with respect to the yearly as well as the monthly amounts. ... It 
is shown that the effect is largely determined by the component of the baro- 
metric gradient taken in a direction a little inclined to the axial line of the 
land. ... A peculiar relation between the earthquake fr(‘quency and the 
barometric gradient is pointed out. A v<‘ctor diagram method of investigating 
the different relations of the precipitation with the barometric gradient is 
illustrated. The necessity of taking the percentage values of the pn^cipitation 
is emphasized.” 

Precipitation, run-off, evaporation, and drainage in continental middle 
Europe, W. Halufass (Naturw. Wchnsehr., 34 {1919), No. 36, pp. 513, 514). — 
This is a brief discu.sslon of an article on this subject by Fisher, previously 
noted (E. S. K., 40, p 810). 

Annual report of the Iowa Weather and Crop Service Bureau for 1918, 

C. D. Reed {Iowa Year Book Apr., 19 {1918), pp. 519-595, figs. 5).— ‘‘This re- 
port contains the Hiiminaries of the monthly and weekly bulletins of the Iowa 
Weatlu'r and (Vop Service in cooperation with the Weather Bureau of tlie 
U. S. Department of Agriculture for the year 1938.” 

The mean temperature of the State for the year was 49.2° F., 1.8° above the 
normal. ‘‘All months were warmer than normal, except January, April, July, 
and Ser)t('inher, ’which were deficient in teinjierature. The highest temperature, 
133°, at (3arinda, on August 4, equaled the 29-M'ar I'ocord for the State. Tlu' 
period, July 25 to August 13, was abnormally dry and hot and caused serious 
damage to the corn crop, particularly over the southwest one-third of the State. 
Tlio total preciidtation averaged 32.78 in., or ().v81 in. above normal. The pre- 
ciriitafioii was considerably in excess of normal in the north-central counties 
and markedly deticient in Pottawattamie and adjoining counties. 

“The season advanced rapidly in the spring, harvest began about 10 days 
early, and conditions were favorable for all crops till the heat and drought 
period above mentioned. Though September was cold, dry, and unfavorable for 
fall seeding, a large acreage of wheat was seeded, and favorable conditions in 
the otlier fall months caused wheat and rye to make good growth and enter 
the winter in excellent condition. Corn was of excellent quality.” 

Meteorological records for 1918, F. B. Linfield {Montana ^ta. Rpt. 1918, 
pp. 17S--179). — Observations at Bozeman, Mont., on temperature, i)reeipdation, 
humidity, evaporation (April to October), wind, and cloudiness, are reported, 
and the general charact(T of the weather of the year is discussed. 

The mean temperature was ‘41,3° F., the highest 93° June 10, lowe.st —32° 
January 33 ; total rainfall 18,89 in.; greatest monthly precipitation 2.82 in. In 
May, least 0,29 in. in December, days with 0.01 in. or more of precipitation 123 ; 
number of clear days 104; last killing frost in spring May 29, first in fall 
October 8. The mean annual temperature was normal. The ini'an tempera- 
ture of June was usually high. This month “ was also unusual for the number 
of dry days, low precipitation, and warm winds. It was during this month 
that dry land crops throughout the State suffered more or less, depending 
upon the location. . . . 

“ The State received more than its normal supply of rain during the months 
of August and September, which furnished sufficient moisture to bring up 
winter wheat, and this, followed by a warm October, put wheat In an excellent 
condition. That portion of the State east of the divide was not as dry in 1918 
as in 1937, but the failure was more noticeable In 191S because that portion 
was included In the dry socUon of 1817 , ttius making two failures la succession.” 
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Meteorological records for the years 1917 and 1918, H. L. Pkice (Vir- 
ginia Sta, Rpt. 1918y pp. 61--4)5). — ^Tables are given which show the dally read- 
ings of maximum and minimum thermometers at Blacksburg for each month 
of 1917 and 1918, as well as monthly summaries of temperature, precipitation, 
wind, and cloudiness for the two years. 

SOILS— FERTILIZEES. 

The composition and origin of soils, P. P. H. OAnnopN (Com, Fert., 19 
(1919), No. 5, pp. r>0, 52, 5/f). — The author discusses plant-forming elements, 
soil-forming minerals and rocks, and the classification of soils with particular 
reference to the soils of South Carolina, and gives a classification of the soils 
of the State with reference to their origin. 

It is concluded that soils formtHl largely of quartz, either in the form of sand 
or clay, contain no plant nutrients and are, therefore, very infertile, but that 
soils derived from rock high in potash feldspar content require less potash 
than soils derlve(i from otlier rock. Soils derived from limestoiies are con- 
sidered to be usually higher in calcium and phosphorus content than w)ils de- 
rived from granite, sandstones, and other common soil-forming rocks, with 
some exceptions. “ Soils of disintegration are usually richer than soils of de- 
composition. When soils are formed from decomposed rock the original plaiit 
food is often lost through sr^lution.” 

Field operations of the Bureau of Soils, 1915 (seventeenth report), 
M. Whitney et al. (17. Dept. Agr., Field Oper. Bur. flails, 1915. pp. 2783^ 
pis. 78, figs. 78, maps 65). — Supplementing similar work previously noted (E. S. 
R., 41, p. 317), this compristvs a general review of the field work conducted by 
the Bureau of Soils during 1915, together with detailed reports on 75 surveys 
which have already been noted from time to time. 

During the year 39,026 square miles or 25,300,040 acres were survey cyI and 
mapped in detail, making the total area surveyed and mapped up to January 
1, 1916, 393,038 square miles or 251,544,320 acres. Reconnaissance surveys 
covering an area of 12,607 square miles or 8,068,480 acres were also made. 

Contribution regarding two black soil api>earances in Germany, K. von 
See (Internatl. Mitt. Bodenk., 8 (1918), No. 5-6. pp. 128-152). — ^Thls article re- 
ports chemical and mechanical analyses and discusst's the genera! char- 
acteristics of two soil tyi>es in Magdeburg and Mewe. These, it is concluded, 
arc true black soil types, but the soil of the former is a more typical black soil 
as regards chemical and structural characteristics. 

Silting and the origin of Wad and Dollard polders, D. R. IVIansholt 
(Cultura, 31 (1919), No. 373, pp. 317-329, pi. 1). — This Is a review of different 
studies and surveys of the polders of Holland with deep and shallow soils, with 
reference to their formation by silting. 

Note on the Nile deposits in Egypt, V. M. MossfiBi (Bui. Union Agr. 
^^gypte, 17 (1919), No. 128, pp. 1^9-78). — This report deals with the mechanical, 
physical, and chemical properties of the three types of alluvial soil of the 
islands and knolls deposited by the Nile, and discusses their agricultural use. 

These soils are divided by mechanical analysis into sandy soils, yellow 
siliceous clay soils, and black clay soils. The sand soils are the movst pervious 
and have the lowest water-retaining power, while the black clay soils are the 
most impervious and have the highest water-retaining r>ower. Chemical analy- 
ses of the black clay soils and the sandy soils showed that clay soils have a 
generally higher content of nutritive coimtituents than the sand soils. In the 
black clay soils the most nitrogen was found in soil of recent deposition and 
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almost entirely In the organic state. The chlorkls were found to be apparently 
in minimum In the black clay soils» especially those of recent deposition. 
Calcium and magnesium were more abundant in the soluble salts of the black 
clay than in those of other cultivated soils. Spe(‘ial studies of the biological 
properties of the black clay soils showed that under pror)er conditions nitrifica- 
tion proceeds quite rapidly. 

The silt content of the Deli River, S. Tijmstha {MeAed. Dcli-Procfsta, 
Medan, 2. ser,, No, 7 [1919], pp. 21/^29), — Studies of the monthly transportation 
of silt for a year by the Deli River are reported. 

It was found that the greatest relative silt content occurs in February, April, 
and Deci‘mbor, which corresponds with the time of preparing the soil and 
I)lanting. It is estimated that the aviuage annual washing of the soil in the 
stream basin Is 2 mm. The average silt content for the year was 0.61 kg. tier 
cubic meter of water, or about three times greater than the amount of dis- 
solved matter. 

Water and silt studies of different rivers of Java, L. G. den Berger and 
F, W. Weheb {Dept, Landh., Nijxy, en Handel [Dutch East Indies], Medcd. Alg, 
Praefsta. Landh., No. 1 {1919), pp, [//3-f5.9). — This is a report on studies of 
the composition of the river waters and of the Intluencc of the soluble con- 
stituents on the soil, on determinations of the quantity of silt in the river 
\iaters, on physical and chemical studies of the silt, and on studies of the in- 
fluence of the physical and chemical properties of the silt on the soil. 

It was found that the influence of flooding on soils depends on the composi- 
tion of the flood water and of its silt, and the composition of the soil A bal- 
ance occurs between flood water and soil, determined by the amount of dis- 
solved matter in the water and the amount of soluiilo matter fixed by the soil. 
A method is described whereby the influence of ilooding a soil with a water of 
known composition can be doterniined. 

The content of the river waters in dissolved matter varied greatly, being 
high In th(‘ western rivers and low in the eastern rivers of Java. Silicates 
wen' prevailingly high in waters from volcanic regions, while lime, sodium 
sulj)hate, gypsum, especially, and calcium bicarbonate were high in waters 
flowing through marl or lime soils. Some waters contained considerable iron 
oxid, aluminum, and phosphate, and when such waters were acid they con- 
tained more iron oxid and aluminum. The iwtash contents were not usually 
very great. The waters contained practically no directly injurious constituents 
such as free mineral acids or chlorids. 

Determinations of the silt content of river waters and mechanical analyses 
of the silts showed that there was no definite relation between grain size and 
silt content of the water. Generally the silts of the waters with the higher silt 
content were the coarser. The silt from water nearest the bottom did not 
always contain the most sand. The granular analyses showed that the vol- 
canic silt consisted mostly of dust, while the marl silt contained large dust and 
clay fractions. The dust fraction was greatest in the lime soil silts. 

The greatest difference in chemical comiK)sitlon of silts from river waters was 
found in rivers which flow partly through volcanic and partly through marl soils. 
Greater variations were found In the chemical composition of silt samples from 
the water surface than from near the bottom. All the silts analyzed contained 
normal amounts of nitrogen, phosphoric acid, and potash in available form and 
were rich in lime and magnesia. 

It is concluded that no danger or difficulty attends the deposition of this 
silt on arable soil from the chemical standpoint, with perhaps the exception that 
the excess lime content might affect the solubility of the phosphoric acid content 
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of the soil. From the physical standpoint It is pointed out that the fine silt 
should benefit coarse sandy soils, and coarse sandy silt should benefit heavy 
clay soils. The daily silt determinations showed that a high silt content cor- 
responded with high water. 

Ground water movement, E. KbHoeb {Iniematl, Mitt. Bodenk., 8 {1918), 
No. 5-6, pp. 105-122, pi. 1, figs. 2 ). — set of experiments lasting two years on 
the rate of inovenieut of water through soils, to determine the influence of 
varying size of soil grain, varying stratification, varying head, and tempera- 
ture, is reported. 

Two types of sand soil and a clay soil, and different mixtures of these to 
obtain different physical and mechanical compositions, were used. The appa- 
ratus use<l was the so-called Thiem apparatus, consisting essentially of a 
hollow metal cylinder containing the soil column, over which water Is main- 
tained at a constant level while the rate and quantity of flow are measured 
from a beaker supplied by tubing from the bottom of the cylinder. The head 
is varied by raising or lowering the beaker, and the loss in pressure at different 
points of the soil column is indicated by three manometer tubes set equal 
distances apart. The apparatus was filled 12 times, and 400 effective measure- 
ments were taken during the period. 

It was found in the majority of cases that in the more permeable soils the 
quantity of flow Increases at a slower rate than the effective pressure. This 
holds good as long as the diameter of soil particles does not exceed 2 mm. 
and the rate of pressure to length of soil column does not exceed 0.5. All 
results were reduced to a temperature of 18® C. and the following formulas 
were derived: 


5i8=134A€„ 

in which t?i8=average velocity of flow at 38**, i^'i^^nctual velocity of flow 
through the void .space, < 7 if<=the average quantity of flow per unit of time at 
18®, p=the void space, A=the effective head, and e„ = the ratio of quantity 
of flow to effective head. It is concluded that for all soils It may be assumed 
without great error that a constant relation exists between quantity of flow 
and effective pressure. 

A comparison is made of these expressions with the formulas for velocity 
derived by Darcy, Seellielm, Slichter, Hazen, and Krliber, it being sliown ihat 
the Hazen formula more nearly corresi)onds to the experimental data than 
any of the others. The Hazen formula Is as follows : t?= 1,000 J in which 
t’=velocity, J is the ratio of pressure to length of soil column, and is the 
effective size of soil grain or the width of sieve mesh which will pass exactly 
10 per cent of the material. 

Further studi<*s showed that the velocity in general increased with de- 
creasing void space and increasing diameter of soil grain, A further mathe- 
matical di.scussion leads to the conclusion that the Influence of r(»sistance 
due to the shape of the void spaces can best be expressed in terms of the total 
surface of the .soil. 

Further studies on the condition of soil structure, P. Ehrenbkbq and 
J. P. VAN Zyl {Intematl. Mitt. Boderik,, 8 (1919), No. pp. 41-49).— Thin is 
the second contribution to the subject of mechanical analyses of soils, with 
particular reference to the influence thereon of drying. 

It has been found that with both heavy and light soils, with the exception of 
light sands, previous drying makes the analysis of the fine soil particles very 
difiicult, it becoming almost Impossible by use of customary methods. Artlfi* 
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cial drying ha» a more marked influence in this respect than air drying. A dis- 
cussion of the reasons for this is included. 

The influence of boiling and shaking on flnc mineral particles, O. Nolte 
{Land tv. i cr,'<. 93 {1919), No. 5-6, pp. 2^7-^258). — In studies of procedure 

in nieclianieal soil analysis, it was found that shaking of a soil effected a 
ilistinct hut slight disintegration of the particles. It is concluded that the 
shaking method, if not carried too far, is a much more reliable means for 
preparing soils for mechanical analysis than the boiling method. 

Geologically ini))ortaut frost phenomena in temperate climates, F. M. 
15EiiJt (Jntcinatl. ^^ln. Bodcmlc., 8 (1918), No. 3-^, pp. 50-72, ffffs. S).— This is a 
gen(‘ral review of observations made on the effect of alternate freezing and 
1 hawing on soils and the resulting cracking and flowing of soils. The question 
of th(» effect of freezing and the rising of stones through tlie soil is also dis- 
cusse<l in some detail. 

The influence of stones in soil on the growth of plants, T. Pfeiffek and 
A. liiPPKE {fMtidiv. Vers. 8ila., 93 {1919), No. 5-6, pp. 277-28/f, pi. 7).— -This is 
the second contribution to the suhjwt (E. S. R., 41, p. 813), exj)erimeats with 
carrots being conducted on soil containing different percentages of stones. 

AVlnle the results are apparently considered questionable, it w^as found that 
the soil containing tlu^ l(»w(*st percentage of stones produced the smallest 
quantity of dry matter. 'Idie carrots on the stony soils had the higher water con- 
tent. It is not(‘(l that the carrots during growth exerted ctwisiderable pressure 
In the stony soil witlanU injury to the root or to the production of dry matter. 
AVliile this can not bo explained, the conclusion is lndi(‘aled that a soil wliich is 
constantly saturated with a nutritive solution gives the same favorable growth 
conditions to plants whether in natural condition or whether broken uj) by the 
addition of stones. 

Tlie richmxss of cultivated soils in copper, L. IMaqI'ENNe and E. De^fottssy 
{Com pi. Rend. Avad. *sv*/. [/V/rf.sJ, 169 {1919), No. 21, pp. 9S7-91f2; alf^o in Prog. 
Apr. ci Mlic. {Ed. VEtii-Ct-ntre), 40 {1919), No. 50, pp. 561-565). — An extensive 
study of the copjK'r content of cultivated soils of widely vai*ymg nature is 
hrietly recorded. 

It was toiind that i>ractically all the soils examined contained copper, but 
in quantities ^arying widely with the method of cultivation. Soils growdng 
grapes irnariuhly contained much greater amounts of copy>er than other cul- 
tivated types. This is ai>i)arenlly due to the treatment of the vim^s wdth com- 
pounds containing coj)per. However, there w'as considerable variation in the 
copper content of gra]K*-growing soils, the finer grained soils always con- 
taining the most copper. The lime content of the soils is also thought to 
influence their copper content. 

Activity of soil acids, U. K. Steiuienson {8loil Sri., 8 {1919), No. 1, pp. -J/- 
59). — In studies conducted at the Iowa Experiment Station, tlie rate of re- 
aetion of soil acids in different soils w'as compared. This in turn wais com- 
pared wdth the rate of reaction of the acidity of buffered solutions of known 
hydrogen-ion concentration. 

None of the first soils used w^ere high in organic matter. Titrations w’ere 
made at various intervals, the blank on the soil and reagents being subtracted 
each time so that the results showed the relative reactivity of the different 
fractions of acidity. 

It wais found that “the modified Tacke method Is capable of adaptation to 
determinations of the relative activities of different fractions of soil acidity. 
The more reactive acids, those capable of giving a toxic concentration of 
hydrogen-ion, react rather quickly. This has been proved by the application of 
169447°-- 20 3 
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lime to acid soil in successive increments and appljdng a qualitative test to 
determine at wbat stage a neutral soil reaction may be obtained. Soils may 
contain a large reserve of acidity, which might be described as potential rather 
than active, but which is, nevertheless, capable of slowly decomposing car- 
bonates. 

“ Rather highly buffered solutions react rapidly with calcium carbonate even in 
the presence of soil, Indicating that even the more active fractions of the soil 
acids may be considerably buffered. Protein materials and amino acids so far 
as tested, previous to decomposition in llie soil, do not react readily with car- 
bonates. 

“Knowledge of acid soils is considered more adequate wlien something is 
known of tlie activity of the acids, as well as of the total i)otential acidity, com- 
monly determined, more or less inaccurately. It is not the capacity of a soil 
to decompose lime, but rather tin! iiitonsily of decomposition, wliich is most 
highly significant.’* 

Soil acidity.— n, Its relation to the acidity of the plant juice, II Tkitoo 
and M. R. Mfacham {Soil Sci., 7 (1919). No. 6, pp. This is the 

second contribution to the subject (E. S. R., 30, p. 513), in which studies were 
made at the Wisconsin Experiment Station on tlie hydrogen-ion concentration 
of the juices from alfalfa, clover, blue lupine, soy Ijcan, buckwheat, corn, and 
rape, grown on limed and unlimed, inodium to strongly acid soils, and on 
neutral soils. No final conclusions are drawn. 

It was found, however, that on the limed and iinlimcd acid soils, in only two 
cases out of six with alfalfa and in the case of lupine were the j^lant juices more 
acid on the limed series. In tlie other 12 cases tin* plant juices w('ro nioi’o acid 
on the unlimcd series. In the two reversed cases of alfalfa the differem'cs wcih* 
quite small. It is noted that the acidity of hotli the Inned and nidinuHl alfalki 
in these cases w^as quite high for alfalfa, and that evidently, even in the limed 
series, the plants were not getting suni(‘ient lime. In the series on a rich 
neutral soil, the data emphasized the Importance of vStandardizing the condi- 
tions of making the acidity determinations. 

Throe comj)arative sets of experiments to study the question as to whether 
or not the roots and tops of the same plant are of the same acidity showed that 
in two cases tlie roots were slightly more acid than the tops, and that the 
opposite was true in the third case. 

It is decided that before final conclusions can be drawn much more investi- 
gation is needed, and that the pro|>er method of carrying on this irivcvstigjition, 
especially the technic of making the acidity determinations, needs to be 
standardized. 

Fixation of phosphoric acid in soils {Tv'phna Sta. Rpf. J91S, p. 10 ). — 
The continuation of the study to correlate crop yield with the amount of 
phosplioric achl dissolved from soil by the fifth-normal nitric acid method (E. 
S. R., 39, p. 22) has shown that the effect of the addition of lime is very 
marked. The jihosphoric acid content of the soil showed no increase' according 
to the fifth-normal nitric acid lest, but the crop yield contiiiueil to increase, 
showing that the beneficial effects of lime must be due either to an increase 
of available phosphoric acid and potash not indicated by the solvent or to a 
better physical condition iridm'ed In the soil by the lime. Similar results were 
found on a series of plats growing wheat, from annual applications of lime 
with and without manure, acid phosphate, and floats. 

Further studies on the distribution and activities of certain groups of 
bacteria in California soil columns, C. B, Lipman {Univ. (Jal Pubs. Apr. 
Sci,, 4 (1919), No. 4> PP- 113-120; abs. in Abs. Bact., 3 {1919), No. 4, p. 209).— 
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From studies of auger borings at various depths down to 7 ft. in a number of 
different soils, It was found that previous findings (E. S. R., 27, p. 822) to the 
effect that microorganisms of arid soils penetrate deeply into the subsoil 
layers, were confirmed. 

It was demonstrated tliat ammonification continues undiminishod through C 
ft. of soil in every case. While this was not true for the nitrifying powers of 
the same soils, it is considered clear that nitrifying bncloria do live in the 
lower layers of some, and perhaps of all, of the soils to similar depths. The 
great difference between the two is attributed to the fact that the nitrifying 
power of these soils dimmish(‘s rapidly downward from the first foot, while 
the ammonifying power remains api)arently unchanged. The nitrogen fixation 
results were for the most part inconclusive, but seemed in general to confirm 
the idea that bacteria and other microorganisms do penetrate to greater depths 
in arid soils than would l»e geiienilly expecte<l. Such pcuuilratlon and activity 
at those depths seem to he sii])orior to tliose notiHl on humid soils. 

The oxidntioii of vanillin to vanillic acid by certain soil bacteria, W. J. 
KoiiiUtNs and E. C. Latiiuop {tioil 7 (UUO), No. 6, pp. Jf75~//S5, fg. J). — 
Studies are reported wimli were conducted jointly by the Alabama College Ex- 
periment Station and the U. S. Dt'partmoiit of Agricnltnro. Tbes<' studies sh(>w 
tliat in solution cultures, consisting of ])ure inorganic salts and vanillin as the 
only source (ff caiboii, vanillin is oxidized by pure cultures of the vanillin- 
destroying bacteria isolated from lli(‘ soil. The vanillic acid formed at first 
accumulates in the cultun' medium, but is later destroyed. 

The nitrogen supply of soils and the action of straw and sugar, O. Lem- 
MEKMAXN and A. Eineckk {lAindw. Vers, Hi) 19), No. pp. 209-220, 

pl<<. .5) --Studies on the nitrogen content of soils as inflmuiced by stable manuia" 
and artiticial fertilizers alone and in combination are revii'wed, and })Ot ex- 
piTiments with various cereals, including oats, mustard, and Italian rye grass, 
are repo^’ted, to show the intluence of straw, sugar, liquid manure, and sodium 
nitrati', alone and in different combinations. 

It was found that tlie addllion of 2 per cent of sugar to the soil decreased the 
oats crop, but in succeiHling years a slight increase was obtained. The increase 
dii(‘ to sugar was always small and less than that due to soflium nitrate, but 
was approximately equal to tliat due to liquid manure. The addilion of straw 
to the soil ill amounts t'qual to the sugar additions decreasi'd the crop in the 
tirst tw^o years, but gav(' a small increase in the third year, tlie total effect be- 
ing negative. Tlie injurious effect of the straw was ncitlnu* reinoved nor 
diminished by the addition of either sugar or liquid manure or both, but was 
removed by sodium nitrate. The restilts confirmed the view that fresh straw 
should bo removed as comjiletely as possibh^ from arable land and that no 
improvement in the nitrogen econoiiiy of the soil is to he expected fi’oni its us(\ 

Effect of alfalfa on the fertility elements of the soil in eoinparisoii with 
grain crops, C. O. Swanson and W. L. Latshaw^ {Soil Soi., 8 {1919), No. 1, 
pp. 1-39, fig. 1 ). — A large number of experiments conducted at tlie Kansas Ex- 
periment Station are reported, in which the general plan was to sample the 
Roils from old alfalfa fields and other fields nearby which wiu'e of the same 
type of soil but had been continuously in cultivation or in native sod, and to 
analyze the samples for nitrogen, organic cjirbon, inorganic carbon, phos- 
phorus, and calcium. Preference was given to those locations wdiere all of 
the types of field mentioned were close enough together for direct comparison. 
Samples were generally taken at four depths, 0 to 7 in., 7 to 20, 20 to 40, and 
40 to 80 in. For purposes of comparison, the State was divided Into thi-et? 
sections, humid, subhumid, and semiarid. The basis of division was the 
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average annual rainfall. All samples taken from localities where the rainfall 
is 80 in. or more were classed as from the humid section ; those from localities 
where the rainfall is between 30 and in., as from the subhuraid section; 
and those from localities where the rainfall is less than 22 in., as from the 
semiarid section. 

It was found that in the humid section the surface of the cropped soil had 
lost one-third of the nitrogen as compared with the surface soil of the native 
sod. The fields In alfalfa contained 14.3 per cent less nitrogen than the native 
sod, and 21.6 per cent more than those fields which had been cropped to grain. 
In the subsurface 7 to 20 In., the changes due to cropping were much less than 
in the surfaces and in the subsoils there wore no changes that could be attrib- 
uted to the methods of cropping. 

In the subhumid section the fields cropped to grain lost ono-fourth of tlie 
nitrogen as (‘ompared with the surface soil of the native sod. The alfalfa 
fields contained 5 per cent less nitrogen than the native sod, but 20 per cent 
more than the fields in grain. In this section the changes due to croi)ping 
were also confined to the surface and subsurface. 

In the semiarid section the cropped soil lost one-fifth of the nitrogen as com- 
pared with the native sod. Alfalfa fields contained 15.7 per cent more nitrogen 
than the soils in native sod, and 30 per cent more than the soils continuously 
cropped. In this section the significant changes were confined to the surface' 
soil. This comparison showcxl that there is an unmistakable gain in nitrogen 
of the soils in the semiarid section. This is attril)nt€'d in part at lenst to a 
greater loss of leaves in curing alfalfa in the arid section. 

It is concluded that the continuous growing of alfalfa may not iiu'rcase the 
nitrogen content of the soil. The increased crop production whirl) is usually 
obtained on alfalfa fields when they are plowed up is probably due? to the large 
amount of available nitrogen they contain. 

In the humid section, the cropped soils lost 36 per cent of the organic carbon 
present in the virgin sod and those in alfalfa over 21 per cent. The fields in 
alfalfa contained 18 per cent more than those continuously cropped to grniu. 
In all sections the changes in the organic carbon content were confined to the 
surface soil, with one exception. In the humid section, the subsurface of the 
native sod had a significantly higher carbon content than the alfalfa or 
croppe<l soil. In the subhumid section the cropped soils lost 28 per ccait of the 
original carbon content and tlie alfalfa soils 13 per cent. In the semiarid 
section the cropped soils contained 30 per cent less carl)on than the virg:in 
soils and the alfalfa soils 10 per cent less. In this section the changes in 
carbon content ditTered fundamentally from the changes in nitrogen, which 
showed a gain. 

The phosphorus c(»ntent of the cropped soil was lower than that of the 
alfalfa soil, or soil in native sod. Alfalfa removed more phosphorus from the 
soil than grain crops. The fact that the alfalfa fields did not show a lower 
phosphorus content than the soils In native sod is taken to mean that there 
has been a transfenmee of phosphorus from the subsoil to the surface. In 
the humid section, the surface of the cropped soil contained the same amount 
of phosphorus as the subsoils. In all other cases, the phosphorus content of 
the surface soil wa.s higher than that of the subsoils. This would point to a defi- 
nite lowering of the phosphorus content of the cropped soil in the humid section. 

In the subhumid and semiarid sections, most of the soils contained 1 per 
cent and more of calcium and nearly all had some calcium in the carbonate 
form. In the humid section, alfalfa was found growing on four soils success- 
fully in which the calcium content was less than 0.5 per cent. The calcium 
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content in most soils varied from 0.5 to 1 per cent, and In the majority the 
carbonate form of the calcium was absent. 

The effect of green itiniiuring on soils {Virginia ^ta. Npt 1918, pp. li- 
13 ). — Continuing experiments previously noted (K S. R., 39, 326), the effect 
of turning under green manuring crops at different stages of growth on yr 
acre plats was studied. Tlie green crops used were rye, oats, crimson clover, 
and vetch, one-half of each plat being cut for hay and the other half turned 
under. 

Poor stands of grasses were obtained during the first year, with the excep- 
tion of rye. The sand of millet was especially poor on plats receiving vetch as 
a green manure treatment. It is stated, In general, that material turned 
under prior to June 1 had little effect on the yield of millet. 

During the following year wheat was grown and the stubble fallowed. No 
marked differences in the yield of wheat w'ere observed on the cut and turned 
plats. 

Studies of the chemical composition of the cover crops at various stages of 
growth indicated a diminution of protein throughout the cutting period with 
rye, and also a slight decrease in fat and an Increase in crude fiber and carbo- 
hydate Very little change was ni»ted in the composition of oats, vetch, and 
clover, with slight (exceptions. 

Studies on th<' nitrogen content of liquid manure. — I, The transforma- 
tion and loss of nitrogen in urine and liquid manure, D. Blanck (Landiv, 
Vr/.s*. aS7c., 91 (1918), No. 3-/f, pp. 173-221 ). — This is the first of a series of re- 
ports on tln^ subject, tlu^ remaining numbers of which have been previously 
noted (E. S K., 41, p. 721), 

In this number exi)eriments are reported which showed that the fermentation 
of urine lU’oceeds under all conditions, either in the presence or absence of air 
or witli tlaj use of an acid as a preservative. The course of the transformation 
of uriru' is varied somewhat in Intensity, speed, and duration, but in the end 
the result is about tlio same and no action on the releasing of nitrogen in the 
form (ff ammonia is obtained. Also, excremental bacteria had no special In- 
fluence oil the reh'fise of ammonia nitrogen. Evaporation alone of liquid urine 
caus('d considerable nitrogen losses, and it appeared probable that nearly all 
otherwise not(^d losses of ammonia nitrogen can be ascribed to evaporation of 
liquid urine. While tlie mere exclusion of air has no effect, the effect of ex- 
clusion of air on prevent i(m of evaporation Is considered to he the main 
feature in such practice in the conservation of the nitrogen of liquid manure 
and urine. 

Nitrogen losses in urine, P, E. Bear and J. R. Royston (Jour, Amer. Soc. 
Agron., 11 (1919), No. 8, pp. 319-326 ). — Experiments conducted at the Ohio 
State University are reported on the nitrogen losses from urlhe (1) exposed 
to the oiKui air, (2) in Bunsen valve flask.s, (3) in closed flasks, (4) In closed 
flasks with the air displaced with carbon dioxid, (5) absorbed in litter, and 
(0) protected by layers of kerosene. 

It w^as observed that urine exposed to the air lost over 92 per cent of its 
nitrogen over a period of 8 W’oeks under temperatures averaging 38° C. (100.4° 
F.). Tender temperatures averaging 5° less, approximately the same losses oc- 
oiirred over a period of 12 weeks. For shorter periods of time the losses were 
soinew^hat smaller at the lower temperatures. With urine not exposed to the 
air practically no losses took place under the various conditions of temperature, 
time, and methods of control. 

The effectiveness in preventing nitrogen losses by absorption of the urine 
In litter depended upon the method of handling the litter. Litter which was 
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allowed to dry out and remain dry lost approximately 20 per cent of its nitrogen 
content. On the other hand, litter kept in a moist eonditlon by the dally 
addition of water lost over 97 per cent of its nitrogen, the greatest loss which 
occurred in any of the samples. 

Kerosene proved a fairly satisfactory means of preventing nitrogen losses. 
The samples of urine so protected lost approximately 6 per cent of their nitrogen 
content over a period of 8 weeks. 

A list of seven rof(Tences to literature bearing on the subject is given. 

Peat in 1918, C. C. Osbon (f/. OeoL Survey, Mm. Rcsou7'CCs U. S., 1018, 
pt, 2, pp. IV’\-381S5G, pi. 1, fig. 1). — ^This report deals with the produelioii and 
use of peat in the United States and in foreign countries during 1918. 

It i.s stated that the greatest activity and ex])ansion in the history of the 
domestic peat industry took place in 1918. The quantity of crude air-dried 
peat produced in the United States in 1918 was 151,521 short tons. Tliis was 
54,158 tons, or nearly 5G per cent, more than the record output of 97,3(58 tons 
in 1917. 

“ The largest and mo.st successful branch of the peat Industry Is engaged in 
llio production of peat for a direct fertilizer and for a nitrogenous ingredienl 
of commercial fertilizers. Of the 25 plants that i>rodueeil peat in 1918, 19 used 
air-dried peat in tlie manufacture of fertilizer, the quantity of peat utilized 
. . . being 79,573 short tons. Compared with the output in 1917 this quantity 
is less by 12,690 tons, or about 14 per cent, but it exceeds the qiiautily used In 
1916 by 31,167 tons, or about 65 per cent. ... Of the total quantity of peat 
used in manufacturing fertilizer In 1918, 7,356 Ions, valued at »$64,170, or about 
$8.72 per ton, was bacterized, . . . The larg(\st use of peat in the United States 
for the cultivation of crops, exclusive of the direct cultivation of peat soils, is 
in the form of a nitrogenous ingredient of commercial fertilizers.” 

The synthesis of ammonia under very high pressures, G, Claudk (Compt. 
Umd. Acad. Sid. [Pans}, 169 (1910), No. 22, pp. 1039-1041, fig. 1).— The author 
repori.s studies on the synthesi.s of ammonia under high pres.sures varying from 
200 to 1,000 kg. per sciuare centimeter (1.4 to 7 tons per square inch). The 
results show the ease with which the combination of nitrogen and hydrogen is 
effected under very high pressures. Nevertheless, the ii.se of an appropriate 
catalytic agent is deemed indispensable. 

Transformation of cyanamid into urea by soil microorganisms, P. MAzf: 
and V. and M. Lemoigne (Compt. Rend. Acad. Sei. [Paris], 169 (1919), No. 20, 
pp. 921-923). — Experiments on the transformation of cyanamid Into urea liy 
a number of the common abundant types of soil and water organisms are re- 
ported. 

It was found that these organisms, Including especially Bacillus prodigiosus, 
B. cloacae, B. subtilis, and other common types, are capable of transforming 
the cyanamid into urea. It is concluded that in a fertile soil, rich in humus, 
cyanamid changes rapidly into urea, but that in acid soils this transformation 
is necessarily much slower. It is further concluiied that the urea formed is 
immediately changed into forms of nitrogen wddeh are available to crops. 

Action of cyanamid and dicyandiauild on the development of corn, P. 
MAZf: and V. and M. Uemoigne (Compt. Rend. Acad. Sci. [Paris], 169 (1919), 
No. 18, pp. SOi-SOl, fig. 1; abs. in Jour. Soc. Chem. Indus., 38 (1919), No. 23, pp. 
918A, 919 A). — Experiments on the influence of calcium cyanamid and dlcy- 
andiamid, both when used alone and when combined with sodium nitrate, are 
reported. 

The cyanamid and dicyandiamid were added to solution cultures of corn in 
amounts of 0.162 gm. per liter of solution. This is con.sidered to be equal, with 
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reference to nitrogen content, to an addition of 0.5 gm. of sodium nitrate ix r 
liter of solution. 

It was found that cyanamid with or without sodium nitrate killed the young 
plant, which died within 48 hours when under the sun. The dicyandiamid did 
not kill the plant, but its nitrogeii content was apparently unavailable to the 
plant and the results obtained were no better than those obtained in distilled 
water cultures. When sodium nitrate was used with dicyandiamid there was 
apparently normal growth of the plant, showing that the dicyandiamid was 
not toxic. 

Kffect of oxidation of sulphur in soils on the solubility of rock phos- 
phate and on nitr ideation, O. M. 8hedd Agr. Research [t/. 18 

{1D1U), No. 6, pp S29^Jlf5 ). — This article, n contribution from the Kentucky 
ICxpeiiineiit Station, reports investigations made at that station with composts 
of rock phosphate (100 lbs.), sulphur (50 lbs.), soil (325 to 475 lbs.), and manure 
(25 lbs.), m whicb it was found that after about 24 months’ time about 17 per 
cent of the total phosi)horus had been made water-soluble and 84 per cent am- 
monium-oitratc-sohible. Good results in rendering the ijhosphorus soluble were 
obtained with comp(»sts containing no sulphur, but not so good as with those 
to which sulphur had been added. The lime of sulphotication was reduced 
nearly one-third by inoculating tlu' coini»osts with suliihofying organisms, but 
inoculation aJom* was not suflicient to promote rapid sulphotication in mixtures 
of rock phosphate and sulphur. It was necessary to add also soil or soil water. 
Sulpholicution varied somewhat according to the type of the soil. 

The results indicate that the production of soluble phosphate was due to the 
sulpliuric acid formed by the oxidation of the sulphur, the best conditions for 
the reaction being initial inoculation, high tcmi>erature, thorough aeration, and 
a fair moisture content. “Taking into account the cost of materials, the com- 
post containing the larger amount of soil and some manure proved more de- 
sirable. 

“The acid x>hosphate made by tliis proc(‘dure has just as ^ood physical con- 
dition as the eouimercial product, and would he cheaper if the time and labor 
iiivolve<l in its manufacture are disregarded.” 

Nitrification Avas found to proceed to a certain extent regardless of the acid 
formed by the oxidation of the sulphur, approximately 20 per ciait of the total 
nitrogen jiresent being nitrified. There was ai>parently some fixation of nitro- 
gen from the air by the composts. 

A list of 11 references to literature relating to the subject is given. 

Composting phosphate rock and sulphur {Vir(jinia Sfa, Rpt. 1918, pp. 10, 
11 ). — Chemical analyses of coin[x)stcd soil previously inoculated wdth sulpho- 
fyiiig bacteria, raw rock phosphate, and sulpluir allowed that during the period 
of a year 20 per cent of the pliosphorlc acid in the raw^ rock phosphate was 
made availalile. In the compost without sulphur tlie availability of the plios- 
Xihorie acid w’us not increased. 

Tile selection of phosphatic manures {Indian Tea .Usoc., Hci. Dept. Quart. 
Jonr., No. S {1910), pp. 95'-'99 ). — This is a review of tlie results of several dif- 
ferent sets of experiments on the use of phosphatic manures on Indian soils. 
The.se indicate, as a whole, that when apxfiied to an unlimed s^ul bones are 
the most economical form of jihosphatic manure, and that the efficiency of bones 
on a limed soil is about the same as that of basic slag. It is also notew’orthy 
that the comparative efficiencies of the three forms of bone phosiihate used de- 
pend upon the fineness. SuperiJhosphate on unlimed soil has an efficiency much 
less than that of basic slag, and its continued use on an acid soil is considered 
harmful. When lime is occasionally applied, the efficiency of superphosphate 
Is said to be equal to that of basic slag, even on acid tea soils. 



430 


EXPEEIMEKT STATION BECOED. 


f Vol. 42 


Some phosphate beds of Galicia, Podolia, and Palestine, Y. Simonelli 
{Italia Agr., 56 {1919) y No. lOy pp. 289~603y figs. 9 ). — In this review and sum- 
mary of the status of certain phosphate deposits In Galicia, Podolia, and Pales- 
tine, it is stated that analyses of the Galician deposits have shown a content of 
calcium phosphate of 71.26 per cent. Analyses of the pliosphate deposits of 
Podolia have shown an average content of tricalclum phosphate of 70 per cent. 
Analyses of the Palestine deposits have shown a tricalcium phosphate content 
varying from 20.03 to 41.24 per cent. 

Data on the use of rock phosphate are given. 

The phosphate deposits of South Australia, II. L. Jack {Oeol. Survey So. 
Aust. But. 7 {1919) y pp. lS6y pis. 5, figs. 37).— This is stated to be a rather 
supertlcial review of the possibilities of the phosphate industry in South Aus- 
tralia, made on the basis of an examination of about 50 widely separated de- 
posits. A large amount of general information relating to the value of 
phosphorus In agriculture, the manufacture of superphosphati', the utilization 
of low-grade phosphate, the geology of pho.sphate deposits, methods of working 
rock phosphate, and treatment of rock phosphate, is given. Analyses of a num- 
ber of samples of rock phosphate showed a content of tricalcium phosphate 
varying from 80.43 to about 30 per cent. 

The nianurial value of a modifleation of orthoclasc-bearing rock where 
only potassium was deficient, B. L. Haetwell (Jour. Amcr. Soc. Agron.y 11 
{1919)y No. 8, pp. S27S29 ). — A field experiment conducted at the Rhode Islamt 
Experiment Station on a so-called rock potash fertilizer, containing 8.87 per 
cent water-soluble potash, and manufactured from lime and feldspathic i-ock 
as a source of potash, is reported. 

The experiment 'was conducted with potatoes and alfalfa on sandy loam soil, 
and the fertilizer was compared with potassium sulphate and potassium cldorid. 
It was found that under neutral conditions, which were believed to be sub- 
optimum for potassium only, the rock potash fertilizer was slightly more 
efficient than high-grade potassium chlorid or potassium sulphate when supply- 
ing the same amount of water-soluble potas.sium. 

The potash salts of the l*uiijab Salt liange and Kohat, IM. Stuart {R(t. 
Oeol. Survey IndiOy 50 (1919) y pt. 1, pp. 28~^y pis. 8, figs. 2; abs. in Econ. OcoL. 
Ilf (1919) y No. 8, pp. ii/i5y OlfG . — A reexamination of the sail deposits of tho 
Kohat district and Punjab Salt Range led to the conchision that no continuous 
beds of iK)tash will be found in either district, and tluil potash will not be 
produced from these deposits except possibly as a by-product In mining salt. 

A new potash supply, E. G. Bryant {Jour. Soc. Chem. Judus.. 38 (1919), 
No. 19y pp. 360T-SG2T) . — ^Thls article deals with the extent and possllullties of 
certain potassium-nitrate deposits occurring in mountainous parts of South 
Africa. 

The largest and best-known niter bed is that at Prieska on the Orange River 
in the northwest part of Cape Colony. The origin of this postassium nitrate 
is ascribed to the action of the excrement of rock-rabbits on potash-hearing 
rocks. Analyses of typical samples showed potassium nitrate contents varying 
from 1.2 to 25.88 per cent. Methods of commercial utilization are discussed. 

The mineral riches in AIsace-Dorraine, L. de Latin ay {Rci}. ScL [Paris], 
57 {1919) y No. 22, pp. 673-686, figs. 5 ). — This Is a report on the status of tho 
iron, coke, potash, and petroleum resources of Alsace-Lorraine. 

With reference to the potash resources, it Is stated that there is an area 
bounded by Metenheim on the north, Relnlngen on the south, Sausheim on tho 
east, and Sennhelm on the west, in which there are two separate layers of 
potash dt'poslts. The upp(?r layer is about 1.15 meters (3.77 ft.) in thickness 
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and the lower about 4.15 meters. It is esdmat<*d that the upper layer contains 
about 98,000,000 cubic meters (128,184,000 cu. yds.) of deposits covering about 
84 sq. km. (82.4 sq. miles). Tlie lower layer i.s estimated to contain about 
603,000,000 cubic meters and to cover 172 sq. km. It is estimated that there 
are available about 1 ,5tX>, 000,000 tons of crude ix)tash salts. 

Partial sterilization of soils by applications of lime, F. Watts (Imp, 
Dept. Apr. West Indies, Rpt. Apr. Dept, St. Kitts-Neris, 1917-18, pp. 20, 27 ). — 
Exr)erimeiils on the partial sterilization of soil by lime, using tomatoes and 
tobacco, are reported. 

It was found that 100 gm. of soil required 0.7 gm. of calcium oxld to bring 
about partial sterilization. Great diiliculty v^as experienced in establishing 
the plants in the limed soil. At first the growth of plants in the unlimed soil 
was much more rapid than that of plants in the limed soil. The root stems 
of plants grown in the limed soil were much larger than those of plants grown 
in the unlliiied soil. The general ap})earance of the plants in the limed soil 
was th(‘ better, they being very green while those in the unlimed soil were 
inclined to be yellow. 

llelatioii between liming and the acidity of moor soils, Densch (Mitf, 
Ver. Ford. Maori nil. Deaf. Rciche, 37 (1919), No. 5, pp. J^9~50). — Experiments 
Avilh h(*a1her soil, mossy peat, and upland and lowland moor soils in process of 
transformathm showed that almost twice as much lime was required to neu- 
tralize the heavy h(‘ath(*r soil as the mossy peat soil, although the acidity of 
the latter was estimated to be about 23 per cent greater than that of the 
foniKu*. The amount of lime required to neutralize the loAvland soil was also 
coiisidtu“jd)ly greater than that rt^qiiired by the upland soil, although their 
dogr(‘e.s of acidity wtu*e apparently the same. 

l‘ot exi)erimeuts with oats, barley, and rye on these soils showed that with 
tlie lieather soil and the upland mossy peat soil the best results wore obtained 
when suthcieut lime was added to neutralize three-eighths of the estimated soil 
acidity. This was esp('cially the case for rye and barley, while it was found 
that with oats practically as good results were obtained with one- fourth of 
the estimated acidity neutralized. 

With the upland and lowland moor soils, it was found that the yield in- 
creased slightly until sufficient lime wais added to neutralize about tliree-fourtbs 
of the estiinattHi soil acidity, and then dm*eased. 

As a result of these exiawiments, it is recommended that about 4, (XX) kg. 
per hectare (3,5(50 Ih.s. per acre) of lime be used on tlie niiland moor soils, and 
that only a limited amount of lime be added to transition moor soils. 

Acidi soils and the toxicity of inatiganese, M. J. Funchess (Soil ScL, 8 
(1919), No. 1, p. (7.^).— Studies conducted at the Alabama (College Ex])eriment 
Station, on plat soils and on soils from various places in Alabama, indicate that 
the conclusion contained in Bulletin 201 of the station (E. S. R,, 39, p. 027) 
that soluble manganese produced by tlie action of nitrogenous fertilizei's was 
the cause of toxicity of these soils, is untenable. It lias been found tluit the 
addition of manganese^ carbonate to such toxic extracts has produced con- 
ditions favorable to the growth of seedling pea roots in every instance. Acid 
soils, wdien Incubated with dried blood and manganese carbonate, gave extracts 
which contained more soluble manganese than when incubated with dried 
blood alone but Avere not nearly as toxic. The injury resulting from large 
amounts of manganese under these conditions Avas more nppanmt on the leaves 
than on the roots of seedlings. Moderate amounts of solubh' manganese in ex- 
tracts of soils incubated with dried blood and manganese carbonate caused no 
apparent injury to either roots or tops of pea seedlings. 

Further details are to be published later. 
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Analyses of commercial fertiliasers, fertilizer supplies, and home mix- 
tures, C. S. Cathcabt et al. {New Jersey ^tas, Buh S37 (1919), pp. 5-53). — 
This bulletin reports the results of actual and guarantied analyses of 699 
samples of fertilizers and fertilizer materials collected for inspection in New 
Jersey during the sindiig of 1910. The dllterent types of samples are discussed 
with reference to comi^osition. It is noted that of four samples of potash, 
representing materials from different sources, the cost of the water-soluble 
potash varied from 22.7 to 29 cts. per pound. 

Proceedings of the twenty-sixth annual convention of the National Fer- 
tilizer Association {l*roc. Ann, Conv. Natl, Fert, A.s"soc., 2G (1919), pp, 100, 
figs, 6), — Tlds is a report of the proceedings of the convention of the associa- 
thm at New London, Conn., during the week of June 23, 1919. 

AGRICTJLTTJEAL BOTANY. 

American food plants, past and present, compared with those from other 
countries, J. \V IlAiisiiBERCEit (Vniv, Penn.. Univ. Lectures, 5 (1918), pp. 215- 
232). — ^This is mainly a survey, from the i)oint of view of war conditions, of 
food plants, past and present, with special reference to native American food- 
jwoducing plants. The tr<aitment includes, however, first, the food plants used 
in Europe before the discovery of America; second, the food plants of the 
American c^outinents introduced into general cultivation since the European 
occupation of North America ; third, the prominent food plants whldi by their 
peculiar fitness us African, American, Asiatic, European or Sea Island plants, 
have survived and have continued in use. 

Development of the pistillate jspikelet and fertilization in Zea mays, 
E. C. MiLJUKit (Jour. Ayr. Uesearrh /S?.], 18 (1919), No. 5, pp. 255-266, pis, 
l^f ). — In a contrihution from ttie Kansas Agricultural Experiment Station, the 
author gives the results of cytological studies of the pistillate spikelet and the 
flower of the corn plant (Z. mags), the work being undertaken with the idea of 
obtaining cytological data on some of the more common crop plants. 

Studies on fruit and seed formation in crossings within the genus 
Primula, E. de Vries {Uec. Trm. Bot, N^frland,, 16 (1919), No. 2, pp. 63-205, 
pis. 2). — The results of the study here described as regards fertilization, fruit- 
setliiig, and other features in crossings within the genus Ihimula arc given in 
tabular tleLiil with discussion. 

After-ripening and germination of seeds of Tilia, Sambucus, and Kubus, 

R, O. Rose (But. Oaz., 67 (1919), No. J), pp. 281-308). — It is stated that air-dry 
seeds of T. americana, 81. canadensis, and i?. idwus do not germinate on moist 
substi-atum at room temperature. Water absorption does not appear to be the 
limiting factor. Air-dry seeds planted in soli over winter give low germination 
percentages. 

Studies on the leaf anatomy of alpine and of plains plants, P. L. Lohb 
(Rec. Trav, Bot. N6erland., 16 (1919), No. 1, pp. 1-62, figs. 8). — This is a study 
of alpine and plains plants us regards leaf anatomy, or more particularly as 
regards leaf thickness as modified by exposure, by elevation, and by the 
chemical characters of the soil; epidermal characters as regards superficial 
leaf layers and stomata; mesophyll structure as regards the influence of ex- 
posure and moisture; the relation betw^een percentages of isolated and of 
dorsiventral leaves; intercellular volumes; the relation between fresh weight 
and dry weight; and anatomical characters of plants in certain types of 
situation. 

Basis of succulence in plants, D. T. MacDougal, H. M. Richards, and H. A. 
Spoehb (Bot Qaz,, 67 (1919), No. 5, pp. 405-416). — ^A study has been made of 
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Castllleia native to the region around the Coastal Laboratory* at Carmel, Cal., 
including two forms, one having thin leaves and growing in tlie open forest 
formation, the other having fleshy leaves and growing on sandy foreshores under 
arid but not saline soil conditions. 

The thickness of the succulent leaves is due to the enlargement of the elon- 
gated cells which are perpendicular to the leaf surface. Otlier differences are 
indicated, and further observations are noted, in particular the case of Cas- 
tilleia, which presents an example of thin leaves becoming succulent under con- 
ditions wliich favor the transformation of polysuccharid to pentose in other 
plants. It is thought that, instead of acidity being a direct result of succu- 
lence, it may be characteristic rather of plants presenting a metabolic complex 
favorable to pentose formation and to the development of succulence under 
certain environic conditions. 

Colloidal reactions fundamental to growth, D. T. MacDougal {Abs. in 
(^ewnre, ri, ser„ 61 {1920), No, 1307, pp. 69, Attention is called to the 

absorption capacity of living cell masses from growing i)arts of jjlants as well 
as dry d<‘ad sections of the same material. The comparalne swellings in 
acid and basic solutions in tbo two ca.ses are quite different, probably due to 
cliaiig(‘M ill the collohls caused by the nds<»rption of salts. Artilicial mixtures 
of pentosans, agar, mucilage, and gum, and of plant albtunins made up to 
simulate as Car as jiossible the composition of plasmatic colloids show com- 
paratnc' hydrations or total sw^eJling similar to cell masses. Some of the 
results obtained, the author claims, are not exiilainable on the basis of the 
simple actntu of the II- or Oll-ions, especially in the use of alkaline hydroxids, 
ainiiionia, and aniino-coinpounds. 

The localization of chemical work in the plant, A. Tschibcii {Schweiz, 
Apoth. Ztg., 56 {1918), Non, IS, pp, 162-16^; 14, pp. 173-177 ; 15, pp. 1S5-189),-- 
TIu* author eoricludi'S this discussion with the statement that primitive mate- 
rials are formed in the assimilative tissues and carried then(*t‘ to points 
where tlu^y are lo be utilizi^d or stored. Wash; products are laid down in 
t'jiiik'rmis. cork, or the sheaths of the vascular bundles, and also partly in 
])liysiok»gicall.v dead portions of the pith. Tlie secretions arise in the mem- 
branous layer lining local containers of secretions. 

Organic balance in plants, (1. Ntcouas {Bui. Soc. Hist. Nat, Afrique Nord, 9 
{1918), No. 3, pp. 62-65 ), — Studies with vetch and bean on the rOle of cliloro- 
phyll in resjurntory phenomena are said to have shown tliat physiological 
compensation or balance in case of suppression or nunoval of plant organs is 
more complete than might be inferred from work of Bolrivant (E. S. R., 10, 
p. 228). The suppression of leaves inlluences strongly morphological modifi- 
cation and the physiology of respiration. Respiratory activity in llio j)etlole 
and in the stem may approach the normal rate of the uninjured loaves. 

Organic carbon nutrition of plants. — Parallel between fungi and green 
plants, T. Bokorny {Centhl. Bakt. [etc.], 2. Aht., ^7 {1906), No. 1~9^ pp. 191- 
224; ^7 {1917), No. 10-15, pp. 301-375 ), — This is a study in considerable detiiil, 
as regards observations and deductions, of parallels or contrasts between 
fungi and gremi plants. 

The alleged storing of fat by evergreen foliage, A. Meyer {Ber, Dent. Bot. 
Oesell., 36 {1918), No. 1, pp. 5—10 ). — The author was able to demonstrate in 
leaves of certain evergreens the presence of droplets which are discussed under 
the name mesophyll secretion. 

The function of vitamin in the metabolism of Sclerotinia cinerea, J. J, 
WiLLAMAN (Ahs. i/n Science, n. ser,, 51 {1920), No, 1307, pp, 70, 71).-— The 
author claims that the brown-i‘ot fungus will not grow normally on purely syn- 
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tlietic media, but that when these media are supplemented by additions of vitamin 
normal growth occurs. Vitamins were prepared by adsorption on fuller’s 
earth from a large variety of materials, and those materials which are char- 
acterized by high respiratory activity gave the most active vitamin prepara- 
tions, both for vegetative growth and for reproduction. The author believes 
as a result of his investigations that the vitamin in question is universally 
distributed in plant and animal tissues, and that it plays an essential part in 
the respiratory process. The evidence is said to favor the view that this 
vitamin is the water-soluble antineurltic B. 

Studies in the metabolism of Actinomycetes, S. A. Waksman {Jour. 
Bact.y Jf {1919) y No, Sy pp. 1S9-276). — Experiments conducted at the New" Jersey 
Experiment Stations on organisms isolated from soil are reported. 

It was found that blood agar forms a good medium for the growdh of Acti- 
nomycetes. 'I'lie production of a dark pigment by some and a clear zone, 
indicating hemolysis, by others is characteristic. Loeffler’s blood serum forms 
a good medium f<»r the gi’owth of Actinomycetes; the liquefaction of the serum 
by some and the production of a dark brow"n to black pigment by others are 
distinctive properties of some of these organisms. The organisms that pro- 
duce hemolysis and liquefy the blood serum are among the ones that can 
produce active proteolytic enzyms. 

Cultural studies of species of Actinomyces, R. A. Waksman (5?ot7 /Soi., 8 
{1919) y No. 2y pp. 71-215y figs. 20). — General and comparative cultural and bio- 
chemical studies of a large number of Actinomycetes, Including over HOO isola- 
tions, are reported, which were conducted at the New Jersey Experiment 
Stations, 

It was found that the following media can be recommended for a starting 
point In studying and in identifying tlie different species: (1) Synthetic agar 
No. 1 and glucose agar (Krainsky’.s) as standard synthetic media — temperature 
of incubation 22 to 25*^ O., period of incubation 7 to 15 days; (2) gelatin, 15 
per cent, in distilled water, reaction unadjusted — t(‘mix"rature of incubation 
1C t(» 18°, period of incubation, 30 days; (3) skimmed milk — temperature of 
incubation 25° and 37°, observations to be made daily; (4) potato plugs at 25° 
for 7 to 15 days; (5) starch agar at 25° for 10 to 15 days, test for diastatic 
power; (G) nutrient agar, 25° for 7 to 15 days (oi>tional) ; (7) tyrosin solu- 
tion, 25° for 15 to 20 days (optional) ; and (8) Loeffler’s blood serum, 37° for 
7 to 15 days (optional). 

In addition a detailed description of the different species is given, togetlier 
with a key to the identification of the Actinomycetes. 

North American Ascochytae, J. J. Davis {Trans. TFi». AcaJ. Sci.y and 
LetterSy 19 {1919) y pt. pp. 655-670). — This is a descriptive li.st with host 
index of the spt'cies of Ascochyta as distinguished from related forms, some 
of which have been placed in other genera. 

Note on the flagellation of the nodule organisms of the Lcgumlnosae, 
R. Hansen {Science, n. scr., 50 {1919), No. ISOS, pp. 568, 569). — Additional 
studies of flagellation of the nodule bacteria have confirmed previous conclu- 
sions regarding them (E. S. R., 87, p. 819). 

Cultures from Vigna sinensis and Qlydne hispida have shown that the organ- 
isms possess a single polar flagellum. Pure cultures from the nodules of 
TrifoUum praiense, Vida viilosa, and Melllotus alba, when stained showed that 
the bacteria In every case were peritriclious. It wms further found that the 
organisms from Vigna and Glycine have a stout flagellum, while the flagella of 
the organisms from Vicia, Tri folium, and Melllotus are much finer. Based on 
the flagellation, the author claims the nodule bacteria may be divided into two 
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distinct groups, the Glyclne-Vigna group, and the Trifolium-Vicla-Melllotus 
group. 

Wound calluses and bacterial tumors, W. Magnus (Ber. Deut. Bot, Gesell, 
36 (1918) y No, i, pp, 20^29 ), — Studies carried out with carrots are described as 
showing a probability that, although Bacterium iumefaciens may be very 
widely distributed in nature, It is seldom able to induce tumor outgrowths 
without a special tendency thereto on the part of the host plant. This may be 
produced by wounding and exposure to the organism in abnormally large 
numbers. 

The influence of low temperature on soil bacteria, A. F. Vass (New York 
Cornell i^ta. Mem. 27 (1919) ^ pp. 101^3-1074 ). — The results are given of an in- 
vestigation carried on to determine w^hether there was actual growth and 
r( ‘product ion of bacteria in frozen soils or solutions; what is the effect of low 
temperature on Bacillm radiewola in solution, sand, and soil cultures; to what 
is the protective action noted in solution and soil cultures due; and why many 
investigators have obtained divergent nvsults in their work with bacteria at low 
terai)eratures. Summarizing the results of his investigations, the author states: 

“The increase in the bacteria counts of frozen soils, as determined by the 
agar-plate method, is due to the breaking up of the clumps of bacteria, not to 
growth ami multiplication. 

“ Tliere s(*eins to he no change in the bacterial flora of the soil due to freezing. 
The bacterial activities are influenced only in so fur as the ifliysieul properties 
of the soil are affected. 

“The eoneentratlon of the n\cdlum, the length of time of the exposure, and 
the degree of cold, are the three important factors that determine the power of 
resistance of the bacteria to low temperature. 

“The protective action due to the concentration of the medium seems to bo 
effective only in eases In which the eutectic point of the substances in solution 
is below the temperature of the exposure. When the l)acteria were cxi)osed to 
the temix'rature of liquid air the concentration of the medium had less effect. 

“ The death of the bacterial cell when exposed to low temperature seems to 
bo du(‘ to the withdrawal of water from the seinipermeable membrane or outer 
layer of the cell.” 

riiysiological isolation by low temperature in Bryophyllum and other 
plants, C. M. Child and A. W, Bellamy (Beience, n. ser., 30 (1919), No. 1294. 
^p. 362-^^65 ). — Studies were made of Bryophyllum and young plants of the 
scarlet runner bean (Phaf^eoluH inultifloru.s) , lima bean {P. macroearpuf^)^ 
and other species, which indicate that the irhlbiting action of the growing tip 
of the plant upon other buds, or of a leaf upon buds on oihor leaves, can be 
blocked by a zone of low temperature which does not prevent the flow of water 
and nutritive substances. The block produced by tl)e zone of low temperature 
is said to produce no visible or permanent alteration of the tissues, but is 
wholly reversible. The temperature, which is at first an effective block, may 
become ineffective after a few days through the adaptation of the cooUhI zone 
to that of the temperature. It is believed from the foregoing that the inhibit- 
ing action of a growing tip, leaf, or other active region of a jilant depends for 
Its passage from point to point upon metabolically active protoplasm, rather 
than upon purely physical transportation In the fluids flowing through pre- 
formed channels in the plant. 

Vegetative growth In soils containing crude petroleum, 11. H. Oakr (Boil 
Sci.f 8 (1919), No. 1, pp, 67, 68 ). — Pot experiments conducted at Purdue Uni- 
versity on the Influence of crude petroleum oil on the growth of soy beaus 
showed that the growth of soy beans was apparently improved through the 
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addition of small amounts of oil, and that rather large amounts may be mixed 
with the soil before the soy bean plant is injured. The damage appeared to 
be due in part to the inability of the plant to secure water rapidly enough to 
meet its needs. It was found that a small amount of oil appeared desirable in 
nodule development in the soy bean plant as compared with the check pots, 
and that where the amount of oil was increased to the extent of damaging the 
plant there was still some nodule formation. 

Trees and slirubs in soda-ooniaiiiing soils of the Hungarian lowlands, 
J. Beknatsky (Jahrcshcr. Yef\ Angew. Bot., 12 {191 Jf ), pp. ffc/s. 3). — ^An 

account is given of observations regarding the relations between the presence 
of soda and (he growth of certain plant types. 

A new method of studying nioveiiient of organisms, F. Mokeau {Btih Soc. 
Bot, Fray}C{\ 66 {J9J9), Ko, 2, pp. 66-79, figs'. 8). — The most important result of 
this work is said to he the establishment of the law that the movoinont of or- 
ganisms in a medium is on the average proportional to the square root of 
the corresponding time. The movements are comparable to those of molcH'ules 
within JiiiiU.s, confirming llie theory of gas behavior as regards diffusion in 
solutions. 

Effect of anesthetic.s upon respiration, A. R. O. Haas (Bot. Gaz., 67 (1919) ^ 
No. 5, pp. 817-1/04, figs. 7). — A brief review of the various contributions on the 
isubjcct of aiiostholics as related to respiration, also of work done by the 
author, leads to the conclusion that Avhen Laminaria is exposed to nn<‘sth(^1 ios 
In sufRoiently high concentration to produce any result the initial effect is im 
increase in respiration. This may h(' followed by a decrease, but this only in 
case the anesthetic is sufficiently toxic. 

Respiration after death, A. R. C. ITaas (Dot. Oar., 67 (7919), No. pp. 
347-365, figs. 3). — It has been found that Laminaria killed by alcohol, acotone, 
formaldehyde, or ethyl broniid, as well as by drying and by other methods, 
respires considerably more than in its normal condition. 

FIELD CHOPS. 

[Report of field crops -ivork in Virginia, 1918] (Vh'ghyin Ft a Bpt. 1978, 
pp. 18, 7//, 15, 16, 17, 78-24)- — This describes the progress of work conducted a( 
the stntioii and on Uk? county experiment farms, embracing variety, fertilizer, 
rotation, and cultural tests with cereals, tobacco, corn, alfalfa, and misa'l- 
laneous forage crops. 

Observations on factors governing the growth and maturity of corn are hold 
to indicate that no relation exists between the time of germination and the 
time of maturity of cither early or late germinating kernels. 

[Report of field crops work in Burma, J919], W. E. Lowuy {Feaso)v ay\d 
Crop Rpt. Burma, 1919, pp. 3-7, 17-17, 20-31). — In continuation of similar 
work, previously noted (E. S. R., 41, p. 528), Information is given relative to 
the acreage, yield, and disposition of rice, wheat, millet, corn, beans, peanuts, 
sesame, cotton, and miscellaneous crops. 

[Report of field crops work in Madras, 1918-191, R. C. AVood (Rpt. 
Dept. Agr. Madras, 1918-19, pp. 3-3, 10-13). — This describes variety, fertilizer, 
and cultural tests with sugar cane, rice, cotton, and miscellaneous grain and 
forage crops in continuation of similar work previously noted (E. S. R., 40, 
p. 625). 

[Report of field crops work in Nigeria, 1918], W. H. Johnson (Afitt. 
Rpt. Agr. Dept. South. Prot>s., Nigeria, 1978, pp. 5-17). — This contains brief 
descriptions of variety, cultural, and fertilizer tests with cotton, corn, peanuts, 
sugar canc, and yams conducted at various points in southern Nigeria. 
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How to grow profitable crops on the dry farm, S. T. Horn (Briggsdale, 
Colo,: Author, 1919, pp. 60, figs. J ^). — popular treatise on the subject 

Meadows and forage plants, 0. V. Oakola (Prairies ct Planles Fourrag^res. 
Paris: J. B. Bailli^re d Sons, 1918, 4 . cd., pp. 572, figs. 19Jf). — -In this treatise, 
one of Uie series Encyclop^<lie Agricole published under the direction of C. 
Wery, the author presents a detailed account of numerous leguminous and non- 
legumlnous meadow plants, togetiier with Information relative to the i)roduc- 
tion and utilization of a number of forage plants. 

Meadows and pastures: The production of grass, H. DE Lappabent 
(Prairies ct PaUiragcs. La Produclion dc VJJci'hc. Paiis: Lihr. Agr. Maisoti 
Rustiqur, 1918, pp. 172, figs. 48 ). — The author describes the establishment and 
mainlenaiieo of meadows and pastures, and presents formulas for seeding mix- 
tures adapted tr) various types of soil A table Is also given showing the 
quality of different kinds of seed having a given percentage of piiriiy and 
germination required to plant a hectare, cither alone or in mixtures for lioth 
hay and pasture. 

The ftuTiJization and maiingenicnt of bine grass pastures, T. B. nriTHE- 
soN and T. K. Wolfe (Virginia Sta. Rpt. 1918, pp. 89-47). — ^^riiis describes 
briefly tlie C(mtlnn!ition during the jieriod of inclusive, <d work pre- 

viously noted (E. S, B., *11, p. 37). wifli particular refeiamce to the compara- 
i\\e ^nhle of alternate and continuous grazing and light and hc'avy grazing, 
tlie elTect of fertilizers on blue grass pastures, and the eradication of weeds 
in pastilles. The results were substantially the same as in the earlier experi- 
ments. 

Freezing injury of seed corn, T. A. Kiessblbach and J. A. Ratcliff 
(X('h7'aska Sta. Bui. 163 (1918), pp. 3-16, figs, 7). — Freezing injury of corn, with 
particular nderence to its occurnmee in Nebraska, es]»ecially during the fall 
and winter of 1017-18, i.s discussed. It is said to b(‘ due t>rimarily to late 
maturity or abnorrnnlly early freezing wonthei'. Bate maturity Is ascribed to 
late jilanting, the use of iinadaided \ari<‘ties, and leather conditions unfavor- 
able to early riptming. Sdecting for eurliness by seeming seed of smne early 
type, by lii'ld selection of seed from early maturing plant. s or ])y tlie selection 
of the driest and most inaluro ear.s later in tlie season, and testing for ger- 
mination are rocoiiiUK'nded as imssihlc means of reducing loss through freezing. 

Ilogue Yellow Dent corn, sdected at seven sncccvssive stages of maturity, 
beginning with tlie milk stage, and tested for germination late in the winter 
after being air dried, showed from 80 per cent germination for the milk stage 
to 1)7 per cent for both the late roasting ear and denting stages and 96 per 
cent for mature corn. 

An oxiierimeiit begun in the fall of 1914 to determine the effect of the time 
of harvesting seed corn upon its yielding iK)wer resulted in average yields of 
47, 48..3, and 49.8 bu. per acre, resiK‘ctive1y, for that harvi*sted by special selec- 
tion from the field in September, November, and March, wldle seed saved from 
the same field during the regular husking period in November yielded at the 
rate of 40.2 bu. 

During tlie period of tDIMOlT, inclusive, large rough, short roiigli, short 
smooth, and long slim smooth-ear types of Nebraska White Prize corn were 
compared with the original unselected strain. They produced average yields 
of 51.4, 57.1, 56.7, and 58.8 bu. per acre, respectively, with a yield of 58.1 bu. for 
the original. 

Observations made in 1915 and 1916 on the effect of a uniform stand on 
yield of corn are said to substantiate earlier investigations made at this 
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Station by Montgomery (E. S. II., 22, p. 444). The average yield for the three 
varied distributions was 73 bu. per acre as compared with 74.3 bu. from a 
uniform planting rate of three plants per hill, 

A tabular statement is presented showing the chance distribution of plants 
when seed corn germinating 75 and 65 per cent, respectively, is planted four 
kernels per hill in hills 44 in. apart. It is indicated that a satisfactory stand 
may be obtained from seed of low germination if an adjustment of the planting 
rate is made. 

Com culture in Tlrazil, B. H. IIunnictttt {Bnh Pan Amcr. Union, 49 (1919), 
No, 6, pp. 600-G70, fKja. 5). — This comprises a rather general account of the de- 
velopmciit and present status of corn production In ISrazil. 

Application of commercial fertilizers to cotton before and after i>lant- 
ing, L, E. Uast (Com. Fcrf., 19 (1919), No. 5, pp. 54, 5(}). — Experiments con- 
ducted at the Georgia State College of Agriculture are brietly reviewed, in 
which it was found that 021 per cent of a total avc'rage crop was harvested 
by Octol)or 1, Avhen all the fertilizer was applied before planting, but only 
50.1 per cent wlieu only half of the fertilizer was applied before jdanting. Other 
experiments of a similar nature are reviewed, which have been i)reviously 
noted. 

Tho extension of cotton cultivation in Egypt, G. C. Dudgeon (BuJ. Imp. 
InH. [Bo, Kcrifiingfon'], 17 (1919), No. 2, pp. 195-20 If ). — The author diseusses 
the possibilities for the development of the cotton industry in Egypt- It is 
stated that, excluding the lake an^a, approximately 5,000,000 feddruis (5,813,000 
acres) are already under cultivation, and that about 1,250,000 f(‘ddAns of 
cultivable land remain unirrigaied. 

The doYclopineiit of cotton growing in Nyasaland (Bnl. Intp. Jnsf. [Bo. 
Kcnshif/ton], 17 (1919), No. 2, pp. 255-21/4) • — Tills comprises a brief account of 
the history of the cotton industry in Nyasaland and of its present status and 
future possibilities. It Is stated that the type of cotton grown has been gen- 
erally standardized to Nyasaland upland. It is estimated that 1,300,000 acres 
jiossoss the climatic and soil conditions deemed suitable for cotton jiroductiou 
in this region. 

The heneqncn industry of Yucatan, O. G. Maksii (BvL Pan Anirr. Union, 
49 (1919), No. 0, pp. 640 - 645 , figs. 9). — This comprises a brief account of the 
industry. 

Molinia cocrulea as a forage plant, F. Uoncamp and O. Not/ik (Landw, 
Vns. Bla., 9S (1919), No. 1-2, pp. P1~95). — ^Tlie authf>rs briefly disrnss tin' com- 
position and fet'ding value of M. cwrulca and conclude th?it in the early stage.s 
it makes a fairly good grade of hay. 

Yields of varieties of oats [in New South AVales], J. T. rHiniiAM (Agr. 
Gaz. N. B. M’aies, 50 (1919), No. 2, pp. 777-7^80).— This comi>rises a brief re- 
view of tests of different varieties of oats, both for grain and for hay or green 
fodder, conducted at numerous experimental centers during the period of 
1914 to 1918, inclusive. Algerian is said to be the most j)roductive sort for 
regions of assured rainfall. Ruakura, a New Zealand variety, has given the 
best results on the coast. 

Observations on the industrial and nutritive value of the potato in 
Ireland, T. Johnson and C. Boyle (Dept, Agr. and Tech. Jnstr. Ireland Jour., 
19 (1919), No, 4 , pp. 4 I 6 - 429 , figs. 3 ). — Supplementing work previously noted 
(E. S. R., 41, p. 829), the authors report the results of analyses of 87 samples 
of Up-to-Date potatoes grown under uniform conditions, 40 samples of Up-to- 
Date grown under different conditions, and sample of 39 different varieties 
grown under nniform conditions. 
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The starch content of tubers of the same variety grown under similar condi- 
tions was found to vary from 14.65 to 20,75 per cent, and the dry matter from 
21.07 to 27.18 per cent. Tubers of the same variety grown under ditferent 
conditions exhibited a range in starch content of from 10 to 18.2 per cent and 
of dry matter from 17 to 26.6 per cent. Of the 39 varieties grown under 
similar conditions the starch content varied from 10 per cent for Ashleaf to 
20.0 per cent for Lang\vorthy, while the dry mattter varied from 17.4 per cent 
for Sutton A 1 to 27.5 per cent for both Culdec Castle and Golden Wonder. 

Sudan grass [in New South Wales], K. Beeakwell and G. G. St. Claib 
Potts {Dept. Agr. N. Wales, Farmers^ Bui. 128 {11)19), pp. 17, figs. 5). — The 
adaptation of the crop to <;onditions In New South Wales is discussed, and 
cultural methods and field practices employed in growing it under irrigation 
are described. 

Tobacco fill Porto Rico], J. F. Legrand {Rev. Agr. Puerto Rico, 3 {1919), 
Ko. 6, pp. figs. 9). — This comprises a ralher xxipnlar account of the pro- 

duction and utilization of tobacco in Porto Rico. 

The development of the tobacco growing industry in Great Britain, A. 
Wood {Westoninsier, London: Brit. T’obaceo Growers'' Boc., Ltd. [1919], pp. 
23). — ^This CHunprises a progress rei)oi*t of the British Tobacco Growers’ So- 
ciety, founded in J9J3, clotting forth the development of the industry for the 
past six years. 

Technical notes on tlie cultivation and treatment of tobacco in Great 
Britain, A. A’. C^ampbell {WeM minster, London: Brit. Tohaccx) Growers* Soc., 
JAd. pp. 27). — This is a discussion of the subject, based on information 

secured in c(mn(*cti()n with the work of the organization mentioned above. 

The future of wheat production with special reference to the [British] 
Bnipire, A. S. .Tudgk {Huh Imp. Inst. [Bo. Ken.^ington], 17 {1919), No. 2, pp. 
20o-2JA ). — This coinpriscvS a rather comprehensive discussion of the subject, 
embracing ol)S(‘rvations on the world’s production and consumi)tion of cereals, 
including whtvtt, rye, barley, oats, corn, and rice; the source of European sup- 
plies of corejils; varioti(*s and qualities of wheat; and wheat production, dl«- 
trihiitioii, and trade in tlie i)rincii)al countries of the world. 

Yields of the lesser yam and of some African yams, I. H. Buekill {Gar- 
dens* Bui. Btraits Brttlemcnts, 2 {1919), No. 5, pp. 159-165, pi. 1, fig. 1).— The 
author hriclly describes both wild and cultivated races of the lesser yam (Dio- 
scorea escfilenta) grown in the Singapore Botanic Gardens, and presents yield 
data for the dilTeront sorts wdien grown under varying conditions. Informa- 
tion is also given relative to the yields of African yams grown in the Gardens 
for the period of 1915-1919. See also a previous note (E. S. R,, 41, p. 832.) 

The testing of seeds order, 1918 {Jour. Bd. Agr. lLo7idon], 26 {1919), No. 
8, pp. 811-820). — lids comprises a discussion of the administration of the seed 
testing regulations in Great Britain. 

Eradication of field hawkweed, T, B. Hutcheson and T. K. Wolfe {Vir- 
ginia Bta. Rpt. 1918, pp. 31SS, figs. 5). — ^This describes experiments made in 
(•(♦operation with the TT. S. Department of Agriculture during 1917 and 1918 in 
the control and eradication of the field hawkweed {Eicraemm pratemc), said 
to be a serious pest of blue grass pastures in Virginia, 

The results ate held to indicate that proper applications of either sodium 
arseiiite, nitrate of soda, salt solution, or dry salt were effective in controlling 
hawkweed without permanent injury to Kentucky blue grass, while the use of 
fuel oil and dip oil and the removal of weeds with the hoe were not satisfactory. 
Dry salt was found to be the most eifective material used, but the grass did 
not recover until the following spring, while repeated applications of sodium 
169447‘’->20 4 
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arsenite solution were nearly as cfflcient and the grass recovered much more 
quickly. Iiepeate<l applications of nitrate of soda solution proved to be in- 
ferior to the repeated use of sodium arsenite, but the former gave good results 
and the grass recovered rapidly. Five to six applications of either sodium 
arsenite, nitrate of soda, or salt solution are deemed necessary at intervals 
tliroughout the season to la)Id the weed in check, while a single application of 
dry salt in the late fnll has given good results. 

The distribution and control of field weeds in Germany. — T, Biologic 
studies and general control, O. Wehsako {Arh. Dent. Landw. Ucsell., No. 
B94 (J9t8), pp. 21-496, fif/s. 44^ 5)- — Supplementing work previously noted 

(E. S. 11., 29, p. 337), the author presents a detailed study of certain biological 
aspects of the weed problem, together with a review of the success attained 
with various control measures. The discussion Is bn sod largely on informa- 
tion secured from quest ionnnire.s r€‘presonting a wide range of soil and cultural 
conditions. 

The first part of the article deals with biological studies, including observa- 
tions on germination and the effect of external factors upon germination and 
vigor of weed seeds, the periodicity of maturity, the germination of weed seeds 
in the field, the length of life of buried wood seeds, weeds in cultivated soil 
and their destruction, the growth of the plant, the distribution and preservation 
of weed seeds, tlie source of held wetn.ls in Germany, ecological factors fav^or- 
ing the appearance of certain weeds, and the harmful effects of weeds Tlu^ 
second part, relating to control measures, comprises a discussion of tliose meas- 
ures to be employed by the individual farmer, as w(‘ll as tliose of more general 
application. A tabulated statement is presento<l showing the legal provisions 
for weed control for each State, and for the different weeds. 

HOETICTJLTTTEE. 

Cooperative and other organized methodvS of marketing California hor- 
ticultural products, ,T. W. Lloyd {Unir. III. Studies Sov. Sci., 8 (1919), No. /, 
pp. 11/2 ). — contribution from the University of Illinois. The subject matter 
is bas('d upon studies made by the author during a residence of nearly two 
years In California. Th(' successive chapters discuss the advantages of 
cooperative marketing; fundamental principles of cooperative marketing; basis 
of membership; financing the organization, distribution of benefits,- and basis 
of voting; essential details of cooperation; various California marketing organi- 
zations; relation of growers’ cooperative marketing organizations to control of 
production, distribution, and prices; reducing the cost to the consumer; and the 
applicability of California cooperative marketing methods to other producing 
regions. A bibliography is appended. 

The California fruits and how to grow them, E, J. Wickson (San Fran- 
cisco: Pafd/lc Rural Press, 1919, 8. ed., rev., pp. 493, pis. 15, figs. d7).— The 
present edition of the author’s work (E. S. It., 31, p. 836) 1ms been fully revised 
and reset. 

Frost control and related factqrs, J. C. Whitten (Mo. Bui. Dept. Agr. Cal., 
8 (1919), No. 11-12, pp. 675-678 ). — contribution from the University of Cali- 
fornia, in which the author deals particularly with the effects of such factors 
tts irrigation, tillage, pruning, and spraying on the hardiness and resistance of 
fruit trees. 

How to prune and why, W. H. Ghandlee (Cornell Countryman, 17 (1920), 
No. 5, pp. 272, 273, 292, fig. 1 ). — The results of some experiments on apple and 
peach trees that are being conducted at the New York Cornell Experiment 
Station are briefly summarized. 
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A careful record was kept of leaf surface and of top and root growth on 
pruned and unpruned trees. In all cases pruning has reduced the leaf .surface 
and also the root growth. In the case of young trees it has also reduced the 
Size of the top by more than the amount of pruning. 

On some 4-year-old peach trees that were cut back rather severely in the 
spring and again in the following spring, pruning temporarily IncrcascHl the 
top groMdh, althougli the root growth and leaf surface were greatly reduced. 
It is i)ointed out that this increased top growth occurs early in the summer 
and at tlie exj)ense of materials formed in the leaves which would otherwise 
have moved downward to promote root growth. The reduced root growth would 
eventually reduce the vigor of the top growth, hence if pruning is to be used as 
an Invigorating pi'ocess for i)each trees it must he practiced each year, and the 
increased vigor must always come at the cxi)ense of a reduced top. 

In some training experiments with young apple trees the training has been 
concentrated on tliree forms — a natural form, where very littl(‘ pruning is done; 
the central leader form, where f)y pruning back the branches tlie growth Ls 
directed into the upright trunk; and an open head form, where about five 
branclic.s are piumiitU'd to grow, each being trained with a main leader, the 
upper l)ranch bidng the largest. To secure this last form has rniuireil more 
I»runing ikan for either of the otht'rs, the trees liave been dwarfed in size, and 
tlie yield rather markedly reduced. Thus far no evidence has been secured as 
to tlie uliimate value of the different forms during the later life of the frees. 

Kepoil on cnuiborry investigations for the season of 19 J 8, C. S. Beck- 
with (Pror, Ann. Meeting Amer. Cranberry Growers' .4.s‘.soc., -}!> {J019}, pp. 
S-Mf, figs. 6 ). — The author outlines different problems under way, and gives a 
progress j-<'port on fertilizer investigations tliat have been conducted iiy the New 
Jersey Kxpt'riiiiont Stations on different types of Ixittom land sinci' 1013 (K. S. 
11., 30, p. 7:^). Ac noted in the previous account, applications of single ele- 
ments and of mixed fertilizers were started in 1013 and discontinued in 1015, 
since which time observations have been continued to determine the residual 
effect of the various fertilizer treatments. In the present report the results 
secured during the three years of fertilization and the three subsequent yetu's 
are presented as a whole. 

With refcMxnce to the use of single elements, the experhnent shows that 
nitrogen and phosphoric acid gave excellent results in iiuTeased yields on 
savannah bottom. Potash gave similar results but to a less(‘r degree on tliis 
type of bottom. None of these plant foods gave results worthy of consideration 
on mud bottoms, while on iron ore bottoms nothing but phosphoric acid derived 
from phosphoric rock gave results worthy of consideration. The failure of the 
plant foods to give results on mud bottoms seems to be chargeable to the fact 
that soil moisture and not plant food is the limiting factor. When fertilizers 
are to be used on savannah bottoms to secure quick results I he nitrogen should 
be derived from nitrate of soda, but for long-continued results it should he 
secured from dried blood or cottonseed meal. The phosphoric acid should be 
secured preferably from acid phosphate or from phosphate rock, which gave 
nearly as good results as the acid phosphate. The potash should be secured 
from sulphate of potash, although the returns from potash were small as com- 
pared with those from nitrogen and phosphoric acid. 

The data on the use of mixed fertilizers indicate as a whole that in all 
probability the applictitlon of a mixed fertilizer on cranberries grown on 
savannah bottoms where drainage is sufficient will result in material increases 
in yield. The results secured with mixed fertilizers on mud bottoms and on 
iron ore bottoms were Inconclusive. 



442 


EXPBEIMEOT STATIOIT REOOKD, 


fVol. 42 


The only insect enemy given attention during the year was the girdle worm. 
A test was made to determine the smallest amount of sodium cyanid necessary 
to destroy the worm and also the smallest amount of water necessary to use 
with the cyanid for effective work. The data secured indicate that 0 75oz. of 
sodium cyanid dissolved in 19 gal. of water and spread over 25 s(i. ft. would 
kill the girdle worms that have not yet formed their cocoons. The work was 
conducted too late in the season to determine the effect of the cyanid upon the 
cranberry plant. 

Ijoganberry culture, K. W. Munson and E. W. WniTB {Brit. Columbia Dept, 
Agr,, llort. Branch Circ. 6^ {1920), pp. 2S, figs. 10). — A X)racUcal treatise on the 
culture, harvesting, and marketing of the I.K)gan blackberry. 

Cooperative marketing in the Chautauqua-Erie grape industry, IT. I). 
Phillips {New York Cornell Sta. Mem. 28 {1919), pp. 7-0 Jj, pis . 5 , figs , 6 ). — 
Data gathered from the files of local papers published in the Olujutauqua-Erie 
grai>e belt, records and books of associations and independent shippers, and 
personal interviews and correspondence are here presented siiowing general 
asjiects of tlic grape industry and details of the history of tlie various associa* 
tions that have been formed. This study brings out two types of association, 
local and belt wide, in regard to which it is concluded that in spite of the in- 
complete success of the belt-wide associations, they have still been iible to 
accomplish more permanent good for the grape industry as a whole than has 
the local tyi)e of organization. 

The author considers difficulties peculiar to the region and to the crops 
marketed, difficulties of organization, legal difficulties encountered, and gains 
from cooperative effort. Ilis conclusions are thjii many difficulties can be 
mitigated by proper planning of operations with (‘fliclent, salaried management, 
Incorporated on a truly cooperative basis, and enforcing the penalty clause 
now having legal sanction in New York State, Other dlfflcnllies involved in 
hanclllng the fruit, espedally the maintaining of proper standards of packing 
and iKioling of returns received, would be solvable under a biilt-wlde association 
which would provide for a union of semi-independent local associations, the 
nearest approach to which was a shippers’ agreement of 1895, loosely drawn 
and faulty in important details. The liandicap of a sliort shipping season may 
he lessened by diversified farming and by encouraging associations to handle 
other products and sell farm supplies. 

Problems still remaining are the peculiar character of the grape as a fruit, 
tlie nearness of the region to markets, and the relations with the local grap(‘- 
^uice factories. 

The text of New York State laws relating to cooperative organizations and 
of amendments to the State and Federal antitrust laws which affect coopera- 
tive organizations in New York is appended. 

First report of fruit culture as practiced round about Tharushah (Sind) 
in Nawabshah District, Mahomed Umabkhan F. Rajrakzai {Dept. Agr. Bom- 
bay BuL 88 {1918), pp. 18). — Methods of growing such fruits as the mango, 
orange, and jujuba are described, and a tabular statement is given showing the 
probable income that would be obtained by a fruit grower after 12 years on a 
4-acre fruit garden. 

The avocado in Trinidad and Tobago, W. G, Freeman {Bui Dept. Agr. 
Tnnidad and Tobago, 18 {1919), No. 3, pp. 113-124, figs. 5). — Notes on the early 
history and cultivation of the avocado in the West IiuTles, including cultural 
suggestions. Tabular data are given showing the variation in weight of fruit 
and proportion of stone In some Trinidad avocados, together with data from 
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Bulletin 25 of the Hawaii Federal Experiment Station (E. S. R., 26, p. 441) 
showing tlie ix?rcentage composition of the edible portion of the avocado. 

Budding th^ avocado, II. O. Wiixiams {Bui, Dept, Agr, Trinidad and 
Tohago, 18 (I919)y No, S, pp, 125-128 ), — In budding experiments conducted at 
the St. Clair Experiment Station in 1915 the percentage of successes when 
stocks G weeks to 4 months were used ranged between 58 and 94, with an 
average of 74. When stocks 10 to 12 months old were used the percentage of 
stocks fell to 17.1. Numerous other trials with old and young stocks recently 
conducted conlirm these figures. Notes are given on the advantages and method 
of budding. 

Studies of Philippine bananas, E. Quisumbinq y AugDelles {Philippme 
Agr, Rev., 12 {1919), No. 3, pp. 9-90, pis. 30 ). — A contribution from the Philip- 
pine College' of Agriculture, comprising a systematic study of the Philippine 
variety of bananas that was first undertaken by N. O. Teodoro and continued 
later i)y the autlior. In addition to a general synoi^sis of the banana groups, a 
key is given to tin' spe(*i(‘s of ^Musa in the Philippines, together with a synopsis 
and desc riptions of the l’hilii)pine varieties of Musa sapientum. 

Cacao cultivation, A. .T. Bkookb ([Imp. Dept. Agr, West Indies^, Agr. Dept, 
Bt, Lucia, LeuHet 15 {1918), pp. 17 ). — ^This comprises suggestions on various 
cultural pnolicc's nec'ded for the general imx)rovement of cacao plantations In 
8t, Lucia. 

Response of citrus seedlings in water cultures to salts and organic ex- 
tracts, ,1. V. Bueazhao: {Jour. Agr. Research [17. 18 {1919), No, 5, pp, 207- 

27 If, pis. 2).— A contribution from the Bureau of Plant Industry of the U. S. 
Department (jf Agriculture, in which are presented the results of experiments 
conducted mainly at lUserside, Cal., in connection with other investigations 
relating to the causes of the malnutrition of citrus trees. Seedlings principally 
of lemon and grapefruit, but also including several varieties of oranges, were 
grown in water cultures and treated with various salts and organic matter in 
solution, 

Seedlings of the various citrus stocks experimented with show no character- 
istic difference in response in water cultures or in resistance to toxic solutions. 

“Very dilute organic extracts from upland peat (10 parts per million or 
more) produced a marked sliniulation of the root growth of citrus seedlings. 
(Corresponding concentrations of sodium nitrate or potassium chlorld did not 
stimulate the root develoi>ment. Calcium carbonate stimulated the root growth 
and exerted a pronounced antagonistic action to toxic solutions of nitrates and 
ammonium sulphate. l»eat extract in very dilute concentrations (20 parts per 
luilliOTi) and calcium carl)ouate (solid phase present) both protected citrus 
seedlings to a marked degree against the toxins of distilled water. 

“ I'he tolerance of citrus seedlings for alkaline salts is relatively high. The 
toxic limit for calcium hydrate was 300 to 120 parts per million, for sodium 
hydrate 250 to 800 parts per million, and for sodium carbonate 550 to GOO 
parts per million. The hydroxyl concentration in the toxic calcium hydrate 
solution is only about one-third that of the toxic sodium hydrate solution. 
When soluble organic matter which is acid in reaction and stimulating to 
citrus seedlings in concentrations up to 1,000 parts per million or more is added 
to a sodium carbonate solution of 400 parts per million which in Itself is not 
toxic, a highly toxic solution is formed which will kill the root tips of citrus 
seedlings. This reaction appears to be of importance In connection wdth the 
toxicity of soils containing small amounts of sodium carbonate.” 

The application of the principles of breeding to drug plants, particu- 
larly Batura, C. M. Woodwobth {Bui. Univ. Wis, No. 1005 {1919), pp, 32, figs. 
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14 ), — contribution from the University of Wisconsin, in which the author 
discusses the principles of plant breeding, with special reference to the im- 
provement of drug plants. Special attention is given to Datur^ in view of tlie 
breeding investigations conducted with this plant at the university and by 
earlier investigators. Experimental results with Datura are noted and con- 
sideration is given to the various phases of breeding, such as methods of 
hybridizing, selection, mass selection, pure line selection, and mutations. An 
outline of the necessary steps Involved In a long-continued breeding investiga- 
tion for tiie improvement in alkaloidal content of Datura is included. 

The spico gardens of Slrsi In Kanara, D. L. SAnASRABUDDHE {Dept. Agr. 
Bombay Bui. 8S {1917)) PP- 5i, pU. 8). — In 1914 several representatives of the 
I*oona Agricultural College made a survey of the spice industry In the neigh- 
borhood of the town of Sirsi in the North Kanara district of the Bombay Presi- 
dency. This bulletin comprises a preliminary report of the survey. It includes 
a detailed account of methods of cultivating such plants as cardamoms, pepper, 
betel palm, betel vine, etc., together with results and observations made during 
llie survey and provisional conclusions relative to the industry. 

Garden first fn hmd development, W. Webb {New York and London: Long- 
mans. Green t€ Co., 1919, pp. XIlI-j-124f pls. 25), — A contribution to the subject 
of suburban land development, In which special attention is given to the plan- 
ning and planting of the tract as a whole before any buildings are erected, thus 
making the Individual holding but a unit of a community garden. Emphasis 
is placed on the development of rural offecta The subject matter is based upon 
the author’s experience of nearly SO years in developing a tract of 2G0 acres, 
“ Garden First,” In the vicinity of London. Following the introductory chapter, 
the succeeding chapters deal with hedges and trees, gardens, roads, roadside 
decoration, houses, finance and law, and the village. 

Tho small garden; A practical mannal of hortictiltiire, D. Bois {Le Petit 
Jar din Manuel Pratique d'lloriiculture. Paris: J. B. BailUH'o & Sons, 1919, 
4. ed., rev. and cnl., pp, flps, 225), — ^The greater part of this work comprises 

a manual of ornamentals, fruits, and vegetables, with spociOc cultural direc- 
tions. The first few chapters discuss the general principles of fruit, vegetable, 
and flower gardening. Tlie concluding chapters contain a monthly working 
calendar, directions for the control of insect i)esls and diseases, and definitions 
of techneal words most frequently used in gardening. 

Roses for home and garden, O. M. Taylor {London: “ Garden Llfe^* Press, 
\19J9], pp. 98, figs, 2). — A popular treatise on rose growing, including lists of 
varieties KSiiitable for various purposes. 

FOEESTEY. 

One aspect of the national program of forestry; Cost, R. S. Hobmeb 
{Jour. Forestry, 18 {1920), No. 1, pp. 9-12). — ^A brief discussion of methods of 
financing a national program of forestry and the distribution of costs as 
between the public and forest-owning interests. 

Legislative inacliinery for enforcement of private forestry measures, 
C. R. Pettis {Jour. Forestry, IS {1920), No. 1, pp. 6-8). — The author presents 
certain suggestions relative to the lumbering of hardwood forests in New 
York State, with special reference to the maintenance of future production, 
and recommends the employment of competent foresters to work through the 
State In a similar manner to the farm bureau agents. 

Inspection, supervision, and control of private forestry measures; 
Methods and cost, A. B. Reoknagel {Jour. Forestry, 18 {1920), No. 1, pp. 28- 
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25 ), — In this paper the author briefly discusses ownership conditions in the 
State of New York, with special reference to the Adirondacks and Catskills, 
and then considers wluit organization the State would need if each private 
owner of 5CX) or more acres of tlmberland were to operate under a working 
plan for continllou^s forest production. 

The approximate cost of private foresti»y measures in the Adirondacks, 
n. L. CnuiirmLL {Jour, Forestry^ 18 {1920), Fo, 1, pp, 20-50), — An analyses of 
cost data secured in working a tract of about 150,000 acres in the east central 
Adirondacks is given. 

A decade of jndvate forest planting in Pennsylvania, J. S. Illick {Amcr. 
Forestry, 25 {1919), Xo. S12, pp. 1538-151/1, figs, G), — An account of private tree 
phinting activities In Pennsylvania since 1910. 

During the period 1010-1919, the State distributed 8,940,876 trees to private 
planters. The iflantiiig of forest tr(H‘s by private owners of woodland has 
become an oatab]ish(‘d practice, and is being extended annually. 

Fundamental silvicultural measures necessary to insure forest lands 
remaining reasonably productive after logging, 11. 1*. Baker and E. F. Mc- 
OARTirY {Jour. Forestry, 18 {1920), No, 1, pp, 13-22). — In this paper the 
authors (‘all attention to a number of important problems which should be 
conoid (‘red IxTore formulating silvicultural plans for the permanent treat- 
ment of forest lands. 

How shall we make our forests safe for trees? C. D. IlowE {Comm. CoU'^ 
serv. Canada Fpt., 10 {1919), pp. 176-181/, pi. 1). — An examination of existing 
conditions in Canada led the author to conclude that tire-protective measures 
now in force are entirely huideiiuati' to preserve the present supply of the im- 
portant commercial timber tr(^es, and that the prevailing lumbering methods 
on uiiburned areas tend to establish conditions in which the best species can 
not regenerate themselves in tlieir former numbers. A plea is made for the 
deveiopiiK'nt by the GovernuKait of methods of tire protec‘tion, lumbering, and 
f()rost planting on cut over lands that shall keep the great areas of forest 
soils cuiitiuuoiisly productive in terms of saw-logs or pulpwood. 

The disposal of infected slash on timber-sale areas in the Northwest, 
E. E. Hubert {Jour. Forestry, 18 {1920), No. 1, pp. S1/-56 ). — In this paper the 
author discusses the factors concerned in production of sporophoros of wood- 
destroying fungi, presents field data indicating that large jmmbers of sporo- 
phores of various fungi are found developing upon infected slash left upon cut- 
ovt^r areas, and suggests methods for the dis^posal of Infected slash. A bib- 
liography of cited literature is Includc^d. 

The use of seaplanes in forest mapping, E. Wilson {Jour, ForesU'y, 18 
{1920), No. 1, pp. 1-5). — Experiments were conducted by the author during 1919 
in making photographic maps from u seaplane of forests in the St. Maurice 
Valley of Quebec. A brief account is given of llie equipment used and the 
results secured. 

[Report of] committee on forests, C. Leavitt {Comm. Consent. Canada 
Rpt., 10 {1919), pp. 11/0-163). — Brief reviews of forest activities in the various 
Provinces of Canada during 1918, with referenc*e to fire protection, forest ex- 
tension, forest surveys, new legislation, organization, etc., Including the recom- 
mendations of the committee of forests to the Commission of Conservation. 

Quebec forest regeneration survey, O. D. Howe {Comm. Consera. Canada 
Rpt., 10 {1919), pp. 164-175, pis. 8).— During the summers of 1917-18 a regenera- 
tion survey was made under the direction of the Commission of Conservation 
to determine the future yields of balsam and spruce on cut-over lands. Data 
are given for several sample areas showing the present number of trees per 
acre of different diameter classes following light, moderate, and heavy logging. 
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The growth studies thus far made indicate that, although there are about 
as many spruce trees remaining as have been removed by logging operations, 
the trees of the smaller diameter classes grow so slowly that they can not 
be depended ui)on to reach commercial size during a period within which 
the lumberman can afford to hold his limits. In view of the great suscepti- 
bility of balsam to insect and fungus attack, no prediction was made as to 
the future yield of this tree. It is pointed out, however, that if methods 
of cheeking the disease mortality of this species could be solved there would 
be no occasion to worry (»ver the future piiliwood supply in Quebec. 

[Keport of the] mission for the study of forest conditions sent to the 
French Colonies by the ministries of war, armament, and the colonies. — 
in, The colonial forest question, A. Bektin (Mission (V Etudes Eorcstidres 
Envoyde dans Ics Colonies^ Franeaiscs pat* Ics Ministtrrs dc la QuerrCf de 
VArmetnent, et dcs Colonies, — 7//, La Question Forcstidre Colonialc. Paris: 
(Jovt.y JVIOy voL 3y pp. XX-i-833y pis, 51 y figs. 77). — The present volunu^ of the 
mission’s repoi*t (E. S. II., 41, p. 743) comprises six books or parts. 

Part 1 is an exposition on the commercial importance of the (‘olonial forests 
as a source of limber supply, primarily for Prance but also for the world’s 
markets. Part 2 contains descriptions of geucTal conditions in tlie Ivory 
Coast, Gabon, and Kainermi and of tlie tropi(‘al forests of Africa, together 
with data based on measurements of numerous sample areas, sh(>wing the 
relative distribution, abundance, and size of the various spoehv^. This part 
concludes with a classification and concise descriptions of the botanical families 
represented in the tropical forests of Africa. Part 3 descTibes in d(‘tail, 
methods of exploiting timber in the colonies. Notes a re also given on methods 
employed in France, Canada, Switzerland, and the United States, with refer- 
ence to their possible use in the colonies. Part 4 deals with systems of man- 
agement and silviculture adapted to tropical countries, concession regulations, 
etc. Part 5 contains the results of studies relative to the mechanical properties 
and industrial use of several colonial woods. Part G contains the CHUiclusions 
Of the mission relative to the various phases of the investigation. 

Progress report of the Forest Kcjsearch Institute for the year 1918-19, 
W. F. PERRfiE (Rpt. Forest Research Inst. [Dehra /)wa], 1018-10^ pp. 22 ). — 
Brief statements of progress made in various problems relating to slhdculture, 
forest botJiny, utilization of wood, forest zoology, and fort‘St chemistry, including 
a financial statement for the year, A list of forest publications issued since 
the establishment of the Forest Research Institute, as well as statements of 
revenues, expenditures, etc., are appended. 

Timbers and their uses, W. Winn {London: George Rutledge d SonSy Ltd.y 
1919y pp. 3S3y pis. 2Jt ). — A handbook for woodworkers, merchants, and others 
interested in the conversion and use of timber. A bibliography of related lit- 
erature Is appended. The successive chapters discuss the uses of wood, geo- 
graphical distribution, insect pests of timber, fungus pests of timber, accidents 
during growth, the world’s timber resources, manufacturers, etc., the structure 
and formation of wood, seasoning of wood, and timber testing. 

Growing black walnut on Ohio farms, E. Secrest (Mo, Rut. Ohio, Rta.y ^ 
(1919) y No. 10 y pp. 378-3H, fig. 1), — ^The author calls attention to the economic 
importance and present supply of black walnut, and its adaptability to Ohio 
conditions. Methods of propagation and culture peculiar to the species are 
then given. 

The growth of Hevea hraslliensis in the Philippine Islands, H. S. Yates 
(Philippine Jour. Sci., 14 (1919) y No. 5, pp. 501-525^ fig. 1 ). — A contribution 
from the Philippine Bureau of Science, 
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Uiiiafall, temperature, and soil data obtained in tho southern part of the 
Philippini' Archipelago as compare<l with similar data from countrie.s where 
Hevea rublK'r js successfully cultivated indicates tlie suH ability of the former 
region for Hevea. Growth measurements and yield data of Ui'es now growing 
in the Philippines compare favorably with similar records obtaim'd in Ceylon 
and Malaya. 

Aeroplane lumber production in British Columbia, K l>. Okaki {Comm. 
Conserv, Canada Rpt,, 10 (ii/i.9), pp. 185-191).— A. summarii^ed account of ac- 
tivities dealing with the production of airplane lumber during tbe war. 

DISEASES OF PLANTS. 

Plant diseases in crop production, C. R. Orton {Penn. Stair: Fanner, 11 
{1918). No. 2, pp. 278, 282). — A brief account is given, estimating losses fur 
1917 In Pennsylvania owing to plant discuses supposedly i)rcvental)b* by means 
which are discusse<l. 

Seed as a carrier of plant diseases, O. Gentner {Jatu enher. Va. Anpeip. 
Bot.. 12 {tPJJf)^ PP- 28-‘'f2 ) — Tills article deals with a number of economic 
plants in rt'lation to infectujg organisms. 

Report of the division of botany, 11. W. liAURE iSonUi (Unolina Sta. Rpt. 
1919, pp 2.9-,^/). — A .suutinjiry is given <jf the work carrh'd on by the division 
of l)otany diirhig the year coV(‘red l>y tbe r<*i)ort. A numi>er of Hn(‘S of work 
won' temi)orarlly abandom'd, but iuv(*stigHtion on the collou anthraeiiose wa« 
eontiniied on a somewhai lessened scale. Studies of th(‘ intluenct' of different 
factors on tlie vitality of tbe antbracnos(‘ fungus were continued, and it was 
found tliat the moi.sture content of the .se<'d was an iiniK)rtant factor in tho 
vitality of the fungus. Tnfe<‘ted seed in which the moistine content was re- 
duced from 9 to about 2 per cent sliowi'd that all of the fungus was killed, 
while these st'od germinated just as well and In some cases iietter than un- 
treated seed. It was found that tlie fungus was kilh'd more readily by heating 
and drying than by desiccation alone, and experiments are in progress with 
a drier for the treatment of seed in (juantity 

In connection wiMi lids inv<'stigatioii, IMiss Elien Converge isolated several 
strains of aiitliracnose from materials sent from different States, and it is ex- 
pected that thes(' strains will he studied further. During the summer of 1918, 
she found speci«'s of (\)lIetotriclium growing in the neetar glands of cotton 
leaves, and wherever tin' aiitliracnose was present in the field the fungus was 
found in glands of some of tlie leaves. Inoculations made witli a strain of the 
Colletotrichum proved that It was capable of producing anthracnose, and led to 
tlie conclusion that the nectar gland of the leaf is a place where tiic iLnllirncuose 
fungus is able to live over during the summer, and may be an important source 
of inoculation for tlie bolls afU'r tliey begin to develop. 

Notes are also given on investigations of bacterial content oi milk and the 
results of the plant disease survey made in the State. 

[Report oiij plant pathology and bacteriology departments f Virr/mia St a. 
Rpt. 1918, pp. 27-29). — A summary is given of the work in progress during the 
year covered by this report. One of the i>rincipal projects investigated was the 
i*oot rot of apple trees due to Xplarki spp., some of Itie more important technical 
features of which has been noted (E. S. R., 37, p, 754). None of the strains 
of the fungus have produced aseospores. hence their specilic identification Is 
difficult. Field studies on methods of dissemination and on the development of 
the disease with reference to the type of soil and condition prior to planting 
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are being continued. Several Instances are reported wher^ the disease was 
more destructive on newly cleared land than on old land. 

Brief notes are given on other investigations, which include the study of the 
relation between parasitic fungi and their hosts, nitrogen compounds of soils 
as affected by bacterial activities, relative susceptibility of tomato varieties 
to disease, experiments for the control of diseases of plants, and the plant 
disease survey. 

An account is given of a leaf spot disease of tobacco, which has been pre- 
viously noted (E. S. R.. 40, i). 848) and which is said to l)e prevalent in the 
flue-cured belt. A badorium bas bc^en isolated from diseased tobacco leaves, 
and its pathogenicity bus been proved by inoculation experiments. In con- 
nection with the plant disease survey, attention is called to a disease of wheat 
due to the nematode Tylenchufi Iritici. A preliminary account of this disease 
has already been noted (E. S. R., 42, p. 47). 

North American rusts on Cyperns and Eleocharis, F. D. Keen* {Mycologia, 
11 {1919), No. S, pp. ISJt-Utl ). — The author, excluding a f(‘W names now cur- 
rent, lists nine species, descrii>ing of these as new, Vnccnnia ahrcpta on C. 
ferax; P, Itherta on Uleocluinn celhtloaa, E. flaccUia, E. gemculntua, E. montana, 
E. muiaUi, and Elrocharis sp. ; and Vredo incomposifa on E. geniculat'us, E. 
intcrstmcta, and Eleoeharia sp. The author describes os a now combination 
P. cyperi-tageti fornm. 

Notes on some polemoniaceous rusts, 0. R. Orton {Mycologia, 11 {1919), 
No. 4, pp. 168-180 ). — Tills is the result of a study by the author on pole- 
moniac(Hms rusts, attempting to clear up some of the existing uncertainties 
regarding their relationships and clnssitication. 

Cereal rust of small grains, I. E. Melhus and L. W. DmatELE {Iowa 
Cire. 62 {1919), pp. S-16, figs. 11 ). — Popular descriptions are given of the stem 
and leaf rusts of cereals, particular attention being giveTi to the l)lack stem 
rust {PtU‘(nma gram mis) of wheat and the crown rtist iP. ooronata) of oats. 
The relation of these two si^ecies to their alternate hosts is described, and for 
the control of the stem rusts tlie authors recommend the growing of varieties 
that mature before the rust bocoiiios markedly prevahait and destructive, the 
development of resistant varieties of grain, and tin* destru(*tIon of tlie alternate 
host, the common barberry. Notes are also given of the leaf rust of wheat 
(P. tritioina), leaf rust of rye (P. disjwrsa), and the (Iw^arf leaf rust of barley 
(P. simplex). 

The stage of maturity of cutting wheat when affected with black stem 
rust, J. H. Ellis {Agr. Gaz. Canada, 6 {1919), No. 11, p. 911 ). — Experiments 
are noted indicating that grain should not be cut at a stage !)efore it would be 
harvested in tlie ordinary course of events if rust were absent, the maximum 
weight being secured by cutting when the grain can no longer be crushed when 
pressed between thumb and finger. The general observations made are briefly 
detailed. 

Corn smut in Ohio, W, Van Pelt {Mo. Bui. Ohio Sita., 4 {1919), No. 10, pp. 
323, 324, — A popular description is given of the corn smut fungus 

{Ustilago sew). 

The author reports the complete absence of corn smut where the soil was not 
cropped for 8 or 10 years, but a heavy infection Iroin the same seed on other 
fields which had been continuously cropped. A recommendation is given for 
the removal of the smut before the balls ripen, and the author suggests that 
the entire smutted stalk should be cut off next the ground and destroyed by 
burning. If the stalk is cut off above the ground, the open place upon the 
stub is said to be almost certain to produce other smut balls. 
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Cotton root rot spots, C, S. Soofiei.i> {Jour, Agr, Research [C7. 18 

{1919) y }fo. 6, pp, SOSSlOy figs, 7), — In a contribution from the Bureau of Plant 
Industry of the U. S. Department of A{?riculture, the author p^ives observations 
of field Investigations on the occurrence of cotton root rot spots due to Osmium 
omnit^oruni. While it is frequently believed that the root rot sp<fis carry over 
from year to year, the author, from the evidence presented, does not believe 
this to be a fact. It Is shown that while the disease? does usually occur in well- 
defined spots In one season, it may not occur there another season but may 
appear in a new place. 

Physiological study of the parasitism of l\ythium dobaryanum on tlio 
potato tulxx, Jj, A, Hawkins and R. 1? Harvey {Jour. Agr. Rcseay'ch [XJ. R.'\y 
18 (1919)y No. 5y pp. 275-298^ pis. S, figs. 2). — TIk* authors, in the Bureau of 
Plant Industry of th(‘ U. S. Dei)artment of Agriculture, made an investigation 
of the parasitism of /*. debarpanum of the potato plant. 

While it was not shown that the fungus penetrates the cell w^alls of the 
potato hy mechanical pressure, there is consi(h*ral)le evidence that the main 
factor In this jjenetration is the growth pressure of the fungus filaimmt, and 
tliat the resislanee of the White ISIcPormick potatocss to this dis(‘ase is due to 
(*(dl w^alls that arc* more rcssislant to mechanical piinctiin* than arc the coll 
W’alis of (‘xtnunely suscc'pt ible varietie.s J\ didxiryanum w'as found to d<*sjroy 
the lientosans, stareli, and sugar of the* i^otato tuber, causing it to rot. The 
fungus secretes a toxin whicdi kills the cells of the potato and also an enzym 
wiiich brc'ulvs (l(>wui the middle lamc'lla' of the cells. The osmotic* piossure 
within the* fungus filament as (U'termim*d by plasinolysls w’as found sufiicionl 
to devedeq) the pressure nc-'cessary to penetrate* tlie c*cdl walls in potato tubers 
in nc*arl,v c'\(‘ry case <d)servc*d. Wlierc* iiifc'c'tion occurrc*d, slndic*s wc*re‘ made 
of the tissuc*s of a number of varieties of potatoc's, and it was found that more 
jirossure was required to penetrate^ the tissues of the* White iMc*Porinick, wdiich 
is comparatively resistant to the fungus, than to penetrate* the tissues of Bliss 
Mh-iumpU and Green INIountain, two ve*ry susc(‘[i(lb]e varieties. 

Keeping seed potatoes from disease attacks, K. (I Thomas {Mo. Hal. 
Ohio Sia.y 4 (1919)^ No. fl, pp. 31^1-34/^, figs. 4 ). — The author discusses the ad- 
vantage of sele'cilon of tiibc'rs, the importance ol care of potatoe s In the .storage 
house, and the e‘tlects of sprouting on subse*epient dc'velopment. 

The mosaic disease of sugar cane and other grasses, E. W. P^kandeb 
{U. iS>. Dept. Agr. Bui. 829 {1919), pp. 26, figs. 5, pi. 1). — This disease, which 
the author cousiders the same* as that known in Java as yellowy-stripe disease 
of sugar cane (E, S. K,, 10, p. 57), is rc'jmrted to ha\c appeared in ihirto Rico 
in 1910 (E. S. R., 39, p. 53), and since that time, aevordi ng to the author, it 
has spread until three^-fourths of the e*ane fields of tlie Island are invadc^d. The 
disease is known to occur also in San Domingo, Cuba, St. Croix, Thuvaii, and 
Argentina, As a result of revc*nt surv(*y, its prese*ru*e was revealed in Florida, 
G(*orgia, Alabama, Mississippi, and Louisiana, where it is said to be c'ausing 
considerable loss of some varieties of cane. 

The early symptoms of the disease an* indicate^d hy the appearane*e of irregu- 
lar light-colored streaks or spots on the leav(‘S. Two distinct types eT e*olor 
are observed, one which is merely a dilution of the normal e*olor, wdiile In the 
second' type yellow Is predominant and the affected areas have a de^cided 
,yel Jo wish-green appearance. The normal and affected areas are sharply 
demarked. 

The effects of the disease appear to be cumulative, and on the first ratoons 
which became affected the previous year, or in plant cane originating from 
diseased cuttings, considerable stunting injury is produced. At this time 
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small white opaque spots and streaks appear in the light-colored areas, and 
they may become confluent to some extent. The total leaf area affected in this 
way may amount to 20 to 30 per cent of the whole. 

About this time the next year a canker of the stalks may be observed, and 
this seems to be one of the most serious forms of Infection. When a large pro- 
portion of the plants in a field is infested, the aspect is said to resemble severe 
drought. The foliage of the entire field is yellowish, and the plants are more 
or less noticeably stunted. Attention is called to Injuries resembling mosaic, 
and the degree of susceptibility of different varieties tow^ard this disease is 
pointed out. 

In addition to sugar cane, a number of grasse.s are subject to the mosaic 
di.seaso, among them corn, sorghum, rice, millet, crab-grass, foxtail, and Pani- 
cum. The sugar-cane mosaic is said to be an infec'tlous clilorosis, similar in 
many respects to mosaic disease of tobacco, cucumber, b(^n, tomato, and 
IK)tato. The Infectious nature of the disease has bcHUi deruoiistratt'd and some 
evidence has been secured that indicates that it is transmitted ])y carriers. For 
the control of the mosaic of sugar cane the author recommends the eliiuimi- 
tion of diseased plants by roguing, by grinding all cane, and securing clean 
seed, exclusiun, and eradication, and elimination by planting inuriune varieties. 

Pests of apple trees. — American blight and canker, F. O. IMosucy (Univ. 
Col. Heading, Dept. Agr. and JJort. BuL 20, pp. 8, figs. IS ). — This bulletin (ioals 
very briefly with American blight {^elnzoneura Umign'a) and canker (Nertna 
ditissima) of apple, both of these being of widespread occurrence and respon- 
sible for much loss, chiefly in <dd and neglected orchards, hut also In less degree 
in many comparatively young trees. Both are discussed as to injury done and 
control by means of different ai)i)]ications. 

Apple blotch control proves successful (Mo. Bui. Ohio Bta., 4 (1019), No. 
11. P. sw —it is cluimied that five applications of Bordeaux mixture, begin- 
ning two wetiks after the fall of the petals and repeated at two weeks’ intervals, 
secured a 00 per cent control of apple blotch. The variety Smith Cider, which 
Is considered one of the least resistant varieties against blotch, was effectively 
protected, sprayed trees yielding 13 bu. of fruit while uusprayed trees produced 
only 2 bu. 

A disease of pears new to the continent of America (Agr. Gaz. Canada, 
G (1019). No. 11, pp. 951, 952, fig. 1 ). — A disease reported as found on api)les 
near Ithaca, N. Y., in 1915 (E. S. R., 35, p. 848), Is said to have been demon- 
strated on pears received in September, 1919, from Kentville, Nova Scotia. 
The attack, wkicli is attributed to Phytophthora cactorum, appears to be con- 
fined to low-hanging branches, suggesting that it may spread from the surround- 
ing vegetation 

f^eronospora [and] O'idium (Landtv. Jahrl). Bayern, 9 (1919), No. 1, pp. 42- 
44) — This portion of a more extended report deals with the control of Perono- 
spora by use of Bordeaux and Burgundy mixtures, and of Oidium by use of 
finely pulverized sulphur. 

Arricciamento of elm and hackberry, E. Pantanelli (Staz. Sper. Agr. 
ItaL, 51 (1918), No. S-G, pp. 214~219, pis. 2 ). — A description is given of abnormal 
development in elm and backberry resembling in the latter, more tlian in the 
former, the court-nouf^ of grapevines. Numerical comparisons are given as to 
development, also an account of abnormalities in the leaves as to their develop- 
ment and coloration. 

Soil disinfection with hot water to control the root-knot nematode and 
parasitic soil fungi, L. P. Byars and W. W. Giubeet (U, B. Dept. Agr. BuL 
816 (1920), pp. 14* pis. 6 ). — ^Thls is a detailed account of Investigations, 
a summary of which has already been noted (E. S. R., 42, p. 243). 
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ECoaroMic zooiogy— entomology. 

Animals injurious and beneficial to agriculture, G. GutNAXJX {Ardmaux 
Nuisibles et Animaux Utiles a V Agriculture, Paris: J. B, BailUdre d Som, 
19 19, 2, ed., rei\ and enl,, pp, XTI-\-Si2f figs, 126). — Tliis volurne, which is one 
of the series of Encyclop^die Agricole published under the direction of G. Wery, 
deals with mammals, reptiles, and batrachians. 

Birds of eastern Canada, P. A. Tavebneii {Canada Dept. Mimes, Ocol. Survey 
Mem. 104 {19J9), pp. llI-\-221, 279-291, pis. 50, figs. ^8).— This work, which the 
author slates “although not a scientifically complete check-list of the birds of 
easteni Canada ... is nearly so ” contains descriptions of 766 forms, and lllus^ 
trations in c()lor by F. Hennessey of 100 birds. 

An illustrated descriptive key for use in identification is included. 

Studies on the carnivorous slugs of South Africa, including a mono- 
graph on the genus Apera, and a discussion on the phylogeny of the 
Aperidjc, Testaetdlida^ and other agnathous l^ulmonata, 11 . Watson {Anti, 
Natal Mus., 9 (1915), No. 2, pp. 107-267, pis. 18, figs. 7). — In this monograph 
three fq^ecies nnd three subspecies of the genus Apera are described as new. 

On the endemic tsutsiigamushi disease of Formosa, J. Hatori {Ann, 
Trap. Mrd. and Parasitol., IS (1919), No. S, pp. 233-258, pis. 2, figs. 2).— Thu 
author concludes tliat in the Karenko District of Formosa, where it is epidemic, 
this disease is transmilied by a minute red mite identical with the .Japanese 
tsutsugiimushi or akamushi, namely, the larva of Lepioiromhidium (or Tromr 
hieuJa) akamushi. 

“ In the endemic area in Formosa, the red mites are found in nature para- 
sitic on such rodents as Mus ratfus rufescens (the common house rat of the 
island), M. deeumanus, M, tnusculus, M. agrarius, etc., or on siicli insectivora 
as Croculura mmvhata, commonly swarming in the interior of the ear of the 
animals. Sometimes pheasants, chickens, and even dogs and cats, are infested 
by the mib'S. 

An account of this mite by Miyajima and Okumura has l)een previously noted 
(E. S. R., 30, p. 870), A dc'seription of the .si)ecies is given by the author. A 
list of 41 referonce.s to the literature is appended. 

[Insects of economic importance in St. Bucia], J. C. Htttson {[Tmp, 
Dept. Agr. Wast Judies], Agr. Dept. St. Lueia Tjcafiet 11 {1918), pp. 9). — Throe 
papers are here presented, namely, Black Weevil Borer [Cosmopolites sordidus] 
of Banana (pp. 2-6), Other Insects Attacking the Banana, Plantains, Etc. (pp, 
6, 7), and Insects Attacking Other Crops (pp. 7-9). 

Reports of the entomologist, W. H. Patterson {Oovf. Gold Coast, Rpt. 
Agr. Dept., 1915, pp. 19-21 ; 1916, pp. 19, 20; 1917 pp. 16-18; 1918, pp. 20, 21).— 
These report briefly upon the more important insect eiiemievS of cacao, oil palms, 
coconuts, citrus fruits, etc. 

Insect enemies of rice [in Portuguese East Indies], P. Correia Aeonso 
{Bol. Agr. [Portuguese East /wr7t>^], 1 {1919), No. 2, pp. 113-123, figs. 9). — A 
l)rief account of the more important insect enemies of rice, including Spodoptera 
mauritm {vEapra), Parnora mathias, Melanitis ismme, Nymphula drpunetalis, 
Lepticorisa varicomis, HieroglypJius furcifer [H. baniam.], and Schoenohius 
bipunetifer an account of which by Shirakl has been previously noted (E. S. 
R., 42, p. 56). 

Winter work In shade tree insect control. — Methods of determining in- 
fested areas, .1. S. Houbeb {Mo. Bui. Ohio Sta„ 4 {1910), No. 11, pp. 345-350, 
figs. 2 ), — It Is pointed out that much can be accomplished through the location 
and marking of Insect infestations while the trees are dormant 
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The anatomy of the head and mouth parts of Psylla mail, the apple 
sucker, with some remarks on the function of the labium, A. J. Gbove 
(Parasitohwy, H {1919), No. 3 - 4 , PP- pis. 3, fig. 1 ). — An anatomical 

study of this European insect, which according to Brittain has recently become 
established in North America (E. S. R., 41, p. 755.) 

Apple-grain aphis, A. C. Baker and W. E. Turner {Jour. Agr. Research 
[U. K.], 18 {1919), No. 6, pp. 311-324, fig. 1 ). — This paper, a contribution from 
the Bureau of Entomology of the IT. S. Department of Agriculture, reports life 
history studies of the apple-grain a})lns, which has been known as the oai 
aphis or apple bud aphis, made at Vienna, Va., during the years 1914 to 1916. 

Systematic studies based on the Flteh types and European material, made in 
connection with the biological work, have shown that this form, previously 
known as Aphis avemv, should be called Rhopalostphum prumfolia'^ (Fitch). 
It is said that sulRcieut work has been completed to lndi(‘ate that a number of 
species, very similar in their summer generations on grains, have in the past 
been confused. Among those confused with R. pmni folks of Fitch, 'which 
winter upon the apple and migrate to grain and grasses, arc (1) R. padi (L), 
which is abundant in Europe upon the bird cherry and migrates to grains and 
grasses in the summer, of w^hich A. arena' Fab. is a synonym and probably also 
A. psendoarenw Patch; and (2) A. cerasifoliw Fitch, a common form on our 
choke cherries, which in its summer forms on grass is almost Indistinguishable 
from R. jyrunifoliw and R. padi. It is stated that a number of other species 
very similar in their summer forms are either undescrlbcd or their life his- 
tories are not fully worked out. 

The studies are reported utider the headings of the egg, stem mother, spring 
forms, spring migrant, summer forms, including apterous, InttTraediate, and 
alate, fall forms, fall migrant, ovipara, sexes, oviposition, and feeding of 
ovipara. 

The eggs of this species are found mainly on the small branches of the lower 
portions of the trees, though in heavy infestations they may he found in simiinr 
locations all over the trees. In the spring of 1915 the eggs began hatching at 
Arlington, Va., about March 15 and at Vienna about March 27, but all the young 
which emerged at Vienna before April 3 succumbed during a period of cold 
weather. Hatching w^as most rapid between April 5 and 7, and nearly all the 
eggs had hatched before April 8. 

The average duration of the nymphal period was 13 days. The total length 
of the life of the stem mother varied from 23 to over 49 days, with an average 
for 7 insects of 38.4 days. The average number of young produced by 7 stem 
mothers was 99 in an average of slightly less than 19 days. During the season 
of 1915 four generations of this species after the stem mother were reared on 
apples, and migrants appeared in all generations. 

*‘Of 101 aphids reared to maturity in the second generation 89.1 per cent 
were alate. In tlie third generation, of 34 insects 58.4 per cent were alate. In 
the fourth generation 98.5 per cent were alate, only 1 Insect out of 67 being 
apterous. All young from this single apterous aphid of the fourth generation 
bore wings, and during the season of 1914 all insects of the fourth generation 
were winged. This seems to bo the normal condition.” 

**The average duration of the nymphal period of the spring apterous form 
was 8 days, varying from 7 to 9.” The average reproduction of six spring 
apterous forms was 73.5 young. The length of the nymphal period of the 
spring migrants varied from 8 to 12 days, with an average of 8.86 days. In 
1915 the spring migration began about May 1 and continued until about 
June 7. No attempt was made to determine the species of Gramlnacese on 
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which this insect spends the summer, hut it liv^l easily on both oats and wheat. 
The average number of young produced by the spring migrant was 13.5. 

Only tlie apterous summer vivipara produced the fall forms, no aliito insect 
occurring In the experiments at a late enough period for sucli i)rf>duction. 
Sixteen fall migrants produced an average of 5.9 young apiece, the number 
varying from 4 to 8. The oviparous form matured very slowly in comparison 
with earlier forms of the year, requiring a period of from 16 to 20 days to 
reach maturity. The greatest number of eggs produced by one mother in the 
experiments was 7 . 

A general account of this insect, by Davis, including a summary of its life 
history, has previously been noted (E. S. R., 31, p. 753). 

A descriptive catalogue of the scale insects (“ Oocoidae ”) of Australia, 
T, W. W. Fro(J(5att {Dept, Apr. N. WoIch, Bill. Vi {J915), pp. 64, pi. J, 
S7 ). — One hun(lr(‘d foiirtecai specit*rt of which 17 are new to science, repre- 
senting 12 genera, are recorded from Australia. 

All imported fe<‘dcr on storc'd peanuts, E. 11. de Ong {Jour. Econ. Ent., 12 
{1919), /Vo. 5, p. 407). — A gallerid moth (Paralipsa. MeJissohlates) Aphonim 
pulariH Zelha*, resembling the Mediterranean Hour moth, was found heavily 
infesting i)eanuts, about 500 tons of which had betai linr)orted from (’hina and 
ston^l in a warehouse for a period of six montlia Loss was caused i>y the 
destruction of the iioannt kernel and the presonct' (*r frass and webbing on 
the nm^aten nut, the deterioration being so marked that tlie most heavily in- 
fested i)ortions were condemned by the food inspoebm. 

This moth was described in 1877 from Japan and is record(‘d from China, 
India, and Vladivostoclc, but has not previously been recorded from the United 
States. 

Anopheles crucians as an agent in malaria transmission, C. W. Metz 
{lUih. Health Rptf^. [U. 64 {19J9), No. 25, pp. 7657-1660}.— The author con- 

siders the data presented to leave no doubt as to the susceptibility of A. 
cruHojift to Inb'ction with malaria plasinodia under natural conditions. The 
evidence of its susc'eptibility of infection in nature indicates that this species is 
yiotentinlly of definite sanitary importance. 

Observations on the habits of certain flies, especially of those breeding 
in manure, J. K. IVI. Mellor (Ann, AppL Biol., 6 {1919), No. 1, pp. 53-88, figs. 
10).— In tills report of investigations the author disensses the lilbernalioii of 
the house Hy, winter observations of flies, distriliutiori of flies during summer 
and outupin, observations on horse manure heaps in summer, use of creosote 
oil mixture to prevent fly development, and burial of material infested by fly 
larvjc. Thirty-nine species of Hies were reared from iarvaj or pupfe found 
in natural situations during the winter, of which 31 are additional to the 1916 
list by araham-Sraitli (E. S. R., 36, p. 256). 

It was found that “ creosote oil mixture should bo sprayed flncrementally ’ 
and not merely on the surface. It Is doubtful wdiether 1 gal. to the ton of 
manure is sufficient to prevent flies from emerging. Four gal. proved enough, 
but it was not possible to carry out sufficient experiments to determine the 
precise minimum quantity necessary to prohibit (levelopmeiit of flies. In- 
cremental applications of creosote oil mixture and of borax lower the general 
temperature of the heap. The temperature never rises as high and takes much 
longer to fall as low. This is probably due to fermentation being delayed. 

“If a heap is sprayed on the surface with creosote oil mixture, Musca do- 
mesHca larvm are able to live between the sprayed surface and the intense heat 
below. The temperature 1 in. below the surface of the manure, when that of 
the heap is near its maximum, is about 41® C., a temperature of which Hewlett 
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wrote * it is improbable that they (larva*) could live long at anything over 41° 
C. (about lOC^F.)’— see Copeman (1016) IE. S. R., 36, p. 656]. 

“It is useless to bury larvfe-infestod material at a depth of 4 ft. in clay, 
loam, or sand, whether loose or rammed down, as the majority of flies will 
emerge. About 00 per cent of tho larvcp, so buried, climbed to within I ft. op 
the surface before pupating. 

“The following parasites were bred: Prom two pupse of Hydrotwa dentipcs, 
two ichneumons (Atrodcctes icnchriroms A. cxihs ^); from a third pupa 
of E. dcntipcs, a figilid; from pupa of LoneJiwa va{/in(iUs or Anthomyiri rmli- 
mm, an Ichneumon ; from two Calliphora-like pupje, one and two ligitlds, re- 
spectively; and from three pup« of EriHalU Icnax, 72 (10 9 , 62^ ), 24, and 8 
(5^, 39) proctolrypids, DUipria eoniva^ were exiractod dead.” 

A list of 20 references to the literature is included. 

On tlio life history anti larval anatomy of Melinda cognata (T)iptera Gal- 
liphorinir) parasitic in the snail Helicella (Heliomanes) virgata, with an 
account of the other Jliptera living upon mollusks, D. Ketlin {Parasitology, 
11 (ldl9), No, S-i, pp. phs. 4, figs. 6), — The first part of this paper con- 

sists of a complete a(‘Count of the life history and a des(TiT>lion of the early 
stag(*s of a tachinid fly (M. eognata)^ which the author found in Cambridge, 
England, living as a parasite on a common snail (71. Hrgala), The second part 
consists of a review of all observations mtide hitherto on the lift' history of 
different flies feeding upon living or dead mollusks. 

The cottonwood leaf-mining beetles in southern Alberta, PI II. Stkick- 
{Canad, Efit,, 52 {1920), No. 1, pp. 1-5, figs. 7/). — Zcvgopltrmi srutcUaris 
and Z. ahnormis are sai<l to attack and disfigure the foliage of cottonwood and 
poplars in southern Al!)erta and Saskatchewan, whore these tr(*es have proved 
to ho best adapted for shade and oniamental purposes. Thr‘S(‘ leaf-mining 
beetlas do not entindy pierce the leaves but extend to the upper ej>klerm1s, 
which aimcars us a transparent membrane when held to tlie light. Z. scutrlhiris 
feeds most abundantly on c(»ttonwoods, though it is found sparingly on other 
poplars, whereas Z. ahnorrnis is rarely seen on cottonwoods but confines its 
attention clilefly to balm of Gilead. 

Brief notes are pre^sented on the life history and habits of the two species. 
The eggs, particularly of Z. ahnormis, are parasitized by a mymarid, over 40 
per cent having been recorded as attacked. A b>menoi>terous i)arasite was also 
found ill large numbers of the larva} examined. In experiments wdth arsonicais, 
Paris green at the rate of 1 oz. to 4 oz, of slaked lime and 10 gal. of water was 
the most effective. 

Notes on the larvae and life histories of prionine beetles. — Ooleoptera, 
Oorainbycidac, Prionini, C. P^. C. Beeson {Indian Forest Rec., 7 {1919), No. S, 
pp. 23, pis. 2, fig. /), — This paper deals with the anatomical characters of 
larvfe of the Fi'ionini, their economic importance, identification, and notes on 
their life history. 

The fig and willow borer (Phryneta spinator) , 1 ). Gxtnn {Union So. 
Africa, Dept. Agr. Bui. 6 {1919), pp. 22, fgs. 16; also in Agr. Jour. So. Africa, 
1919, Oct., pp. 11-25, fgs. 14 ). — This Is an account of a borer which for many 
years has been a pest of fig and willow in South Africa in many localities, 
having seriously Interfered with the success of fig trees year after year. In 
addition io willow and fig (its principal food plants), it sometimes Injures 
apple, peach, pear, and plum trees, and grapevines. 

The «ggs are deposited in slits cut in the bark of fig and willow trees. On 
hatching out the larvse feed first upon the tissue surrounding the egg slits, 
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then burrow Into the wood where they remain for about 2.5 years, the full life 
cycle requiring a period of slightly over 8 years. 

Before preventive measures are undertaken the larvje may be destroyed by 
moans of a sharp knife and a i)ie<*e of strong flexible wire. In case a larva 
burrows deeply into the roots it may be killed by injecting a small quantity of 
carbon blsiilphid or paraffin into the burrow, closing the entrance with either 
cotton, wool, or clay. The tree should then be protected from further attack by 
placing a piece of tine wire netting around the stem, the lower end resting upon 
the roots. Cultural methods are said to he of importance in controlling the 
borer. 

Field trials for the prevention of damage to crops by wireworms and 
leatherjaekets, It. A. IT. and II. W. WnmmoN {Jour, Newcastle Farmers* 

(Hub, pp. 89-^98). — Th(‘ authors report that both wireworms and leuther- 

jaclads did considorahlo harm on many flekhs idowed out from turf, the crops 
In many cases being entirely destroyed. 

“Where crops are attacked by leatherjaekets the damage is usually most 
marked fill tlic end of IMay or the beginning of June, wljen many of tlie grubs 
go iiil(» tlie ]>iipa stage' and cease to do harm. If the croj) at this tim<' is not 
too ,s(‘rlously damag<al there are prosjK^cts of its recovery. Neither iia[)hthalone 
nor the insecticide tcontaiiiing naphthalene 1 applied in quantities up to 5 cwt. 
an acre got rid of or e\eu appri'ciably reduceil the number of wireworms or 
Icatlierjaekfds. Where land was well plowed and a good tilth had betm ob- 
taiii(\l lor the cats the crof> generally grew in a satisfactory manner. Where 
tlu^ land had been badly plowed and the furrows had not been broken up the 
damagi' by wireu'orms and leatherjaekets was very severe. This is probably 
accounted for by the facl that when* oats are sown under good conditions the 
plants grow away quickly and are able to withstand the attack of wireworms; 
where tiio conditions for the oat plants are not good the plants grow much more 
slowly and are much weaker and suecumb more readily when attacked by the 
posts. 

“ Late iflowing has not given such good results as (*arly plowing, especially 
on strong land. This is jirohably because a good tilth can not readily be ob- 
tained after late plowing. 

“Barley is not such a .satisfactory crop to grow on land after old turf, af- 
fect(‘d by wirenvorms and leatherjaekets, as a good tillering oat like Sandy or 
Blaiiisli(*.” Go(xl tillering oats are more likely to produce a crop when at- 
tacked by wireworms or leatherjaekets than nontillering oats. Beans are at- 
tacked by wirc'worms, both the setxl and the plant being damaged. Wireworms 
may give trouble on newly-plowed land for two or throe years or even longer, 
whereas leatherjaekets are injurious for only omi year on newly-plowed 
pastures. 

Methods of cultivation for coiitroUing wireworm and leather jacket 
attacks, K. A. H. Gray {Jour, Netvcastle Farmers' Club, 1918, pp. 65-J)9). — A 
brief report of control work. 

The glow worm and other beetles, J. 11. Faure, trans. by A. Teixeira de 
Mattos {New York: Dodd, Mead d Co,, pp, [F/l+f/SS). — This volume, which 
did not form juirt of the author’s Souvenirs Entomologiques as originally pub- 
lishofi, is the second on beetles, the first of which has been noted (E. S. R., 40, 
p. 552), In the complete English edition of Pabre’s entomological works. 

The white fly eating Delphastus, J. R. Watson {Fla. Oroiver, 20 {1919), 
No. 24, pp. 8, 9 ). — A ladybird beetle {Delphastus catalinw) which has been in- 
troduced from California into the citrus groves of Florida is said to have bc- 
16tM47°'-20 5 
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come established at Branclentown, Lakeland, and Orescent City, and to feed 
readily upon the eggs and larvje of the cllrus white fly. See also a previous 
note by Smith and Branigan (E. S. K., 37, p. 58). 

Notes on Sphenophorus (Coleoptera) , P. H. Chittenden {Froe. BioL ^oc. 
Wa^h,, 32 {1919), pp, 269, 270). — ^phenopUorus costicollis and the variety 
callosipennh^ from Now Orleans, La., are described as now. 

A new parasitic cynipid reared from a clover aphid, 1j, IX. Weld {Enf. 
Neivs, 31 {1920), No. pp. IJf-lG). — Charips {Oharips) Jcguniiriosa reared from 
Aphis haJcrri at Twin Falls, Idaho, by It. H. Smith is described as now. The 
fact that this species wais roared on two occasions in cages with Aphetimis 
lapHligiii, the most important parasite of A. balcri, is said to have led Smith to 
conclude that C. Jegiminosa Is not a primary parasite l)iit is parasitic on A. 
lapsUigni. 

Labcnidte, a ne>v family in the Ichneunioiioidea, IT. L. Viereck {EnL 
Neirs, 31 {1920), No. /, pp. 16-10). 

The imported red spider ( Paratetranychus pllosiis) attacking apple 
foliage, S. W. Frost {Jour. Boon. Bnt, 12 {1919), No. 5, pp. J/07, This 

spider mite, which has boon reported from Caiuubi l)ut not pnwion^ly from 
the Unih'd Stntes, is said to have become established on api)lo in Adams 
County, Pa. Reports of similar injury have been received from Franklin 
County, Pa. 

FOODS— HUMAN NUTEITION, 

Scientiflo i>rohlems of nutrition in Franco during tho war, H. liEGENDRE 
{ProhJiJnes Kcinitf/iques d' Aimeniation en France Pendant Ic (Efcrrc. Pans: 
Masson d Cn., 1919, pp. 160). — Tliis volume contains the rt'ports of tix' mecllngs 
of the eonnnittee on nutrition of the Society of Biology (France) from ^lay 25, 
19X8, to March 1, 1919, and an annotated bibliography of French publications 
on nutrition during the war (X914-1918). 

Nutrition problem.^, H. Wolif {'/Aschr. Angew. Chon , 32 {1910), No. 43, 
Aufsatzt., pp. 185-188, figs. 3). — A theoretical discussion of various prob- 
lems of nutrition, including the i>rolein requirement, the need of the body for 
fat, the relative valn<‘ of animal and vegetable food materials, i)sycbic factors 
involved in nutrition, tlie quality of food, etc. 

Judging food from a chemical and physical standpoint, M. IluaNP^B {Bcr. 
Dent. Pharm. Gesell., 29 {1910), No. 6, pp. 434-4^8). — In this theoretical discus- 
sion some of tlie changing phases of nutritional problems are discussed. vSng- 
gestions are made as to the need of further investigation along certain lines, 
including an expansion of the analysis of food materials leading particularly to 
a ditfcreiitiatiou of carbohydrates and a distinction Ix'tweeii protein and non- 
protein nitrogen, more extended work on relative digestion and absorption of 
food materials In different combinations, and a study of the question of the 
Specific dynamic action of the proteins. In conclusion, a protest is raised 
against the substitution of other values than the calorie as the unit of food 
value. 

Food from grains, A. MAtmizio (Die NahrungsniMtel aus Getreide. Berlin: 
Paul Parep, ml. 1, 1917, pp. XII -^484^ fps. 182; ml. 2, 1919, pp. 1XA“213, 

pi. 1, figs, 6). — This work i.s designed to take the place of tho handbook on 
grain, flour, and bread previously noted (E. S. R., 14, p. 785). It differs from 
the earlier work principally in the more complete treatment of the subject 
of the nutritive value of cereal products. The first volume deals with the 
physical, chemical, and histological properties of the cereal grains, the prepa- 
ration of meal and flour and the problems of their storage, the fermentation 
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of dough, and the baking of bread. The second volume discusses the nutritive 
value of bread, and the preparation, composition, special properties, and nutri- 
tive value of special breads, cereals, noodles, maize, and rice. In connection 
with the latter the possible relationship of malzie consumption to pellagra 
and of polished rice to beriberi 1 b discussed. 

The dligestibility of the branny coats of wheat, 0. H, BrkkuS n. 

ser,, 50 (7.9/P), No. pp* — The author’s conclusion from this 

summary of data is tliat the branny portion of the wheat has practically no 
nutritive value for human beings. 

Availability of carbohydrate in certain vegetables, W. H. Olmsted {Jour. 
Biol. CJicm., /// (7929), No. 1. pp. 45-58). — ^Vegetables usually used In low car- 
bohy(irate diets for diabetic patients were analyzed for their carbohydrate 
content by feeding to phloridzinlzcMl dogs and by hydrolysis with laka-diasiase 
followed by aeid hydrolysis and determination of glucosi^ by Febling’s solution. 
The amounts of available carbohydrates in the vegetables tested are given in 
the following table: 

Avaihihlc carbohydrate in cetda^n regclablcu. 


Kind of vogetahlo. 

Taka- 

diastase 

riilorld- 

zlnized 

dog 

Kind of vegetable. 

Taka- 

diastase 

Phlond- 

zinizcd 

dog. 

Cabbage 

C'abbage thrlco cookcMl 

Cauliflower 

Per cent. 
4.4 
.4 

2 8 

Per cent. 
6.0 
.6 

3 4 

OauUflowci thrice cooked .... 
Spinach 

Per cent 
O.-S : 

Per cent 
0.8 
1.2 

iJettuce 

1 0 




The nutritive value of the banana, II, K. Sttoiitra and S. 11 Benedict 
{Jour. Hiol. (Jifju., 40 {1919), No. 2, pp — (,-ontiuniug tlie study ])re- 

vknisly noted (E. S. R,, 40, p, 67), it has been found that a diet consisting 
of bananas 86, casein 10, yeast 0.5, and protoin-free milk 0 “> per cent is 
aderinate for Ihe growth, maintenance, reproduction, and I’erfi'Cl niilk pro- 
duction of all)ino rats. This is thought to indicate the presence in [)r<4ein-froe 
milk of a water-solu])le ju'cessory factor lacking in jeast and which is necessary 
for sail able milk production. The substance is apparently not associated with 
pui’ified milk sugar or with the inorganic constituents of milk. 

The oxperini(‘nts reported suggest that a combinatiou of bananas and milk, 
In proxier iirojKWtion, constitutes a complete lood. 

A possible new source of food supply, P. W. fh^ASSEN (8'rn Mo., 9 (7979), 
No. 2, pp. 119-185, ffys. 4 )- — Information regarding the use by the American In- 
dians of the starchy rhizomes of the common cat-tail (Tyjdia) is sinnuiarizcd, 
and till' question of the possible use of eat-tail stareh as food is discussed. 

Th(‘ autlior made tests of the yield of rhizomes per acre, also of the starchy 
mattu’ial of the inner portion of the rhizome and the use of this llnidy ground 
material in cookery. lie states that dishes made from cat-tail flour vvoro 
“pleasing and palatable.” Analyses made for the author are reported, tho 
average of three being as follows: Moisture 7.03, iirotein 6.80. fat 3.09, c^arbo- 
hydrate 81.44, and ash 2.56 per cent. 

lUpe olives a safe food, W. V. Orxtess {Univ. Cal. Jour. Ayr., 0 {1920), No. 
2, pp. 15, 79).— A brief description is given of the proc(‘8s of {uckling ripe 
olives, with particular emphasis on the time and leinperntuiv of st('rilization. 

“Ripe olives have received of late unfair publicity as regards sterilization 
and methods of preparation. As a matter of fact more care is taken in their 
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preparation and a longer time and higher temperatures of sterilization are 
used than with any other canned fruit/' 

Spices and their substitutes during the war, A. Beythien (Ztschr, Unter- 
such. Nahr. u. OenussniU., S8 {1919)r No. pp. 24SS) .—The author discusses 
the excessive prices charged for imported spices in Germany (Dresden) dur- 
ing the war, and tlie materials used for their adulteration. 

Bakery report, F. C. Himber (North Dakota Sta. 8ipce. BuL, 5 {J9J9), No. 
15, pp. 868-S7S). — This Is the report of investigations of two North Dakota 
bakeries in which tlie cost of the finished product was unusually high, 12.35 
cts. and 12 33 cts., respectively, for one 1.5- lb. loaf. In the first case this was 
traced to high overls'ad charges due to underproduction, and in the second to 
the use of a large* amount of milk and a high-priced Hour. The net x)rofit at the 
first bakery, calculated for a period of 4 mouths and 24 (lays, was on cost 15.95 
per cent and on r(‘tall 12.71 per cent. In the time covered by the investigation 
of the sf3Cond bakery, 1 month and 2 days, the net profit was on cost 21 .75 per 
cent and on retail 10.5 per cent. The first bakery was operating at only about 
one-half Its capacity, while the second was operating at full capacity. This 
is thought t(/ account for the greater profit in the latter bakery and t6 
indicate the value of ninning a plant to its full capacity. 

Manual of good cookery and good management, V. Montagne {Manuel 
du Bon Vuistot et de la Bonne M^nag^rc. Paris: Marc Imlwus ct Hcnd (hope- 
lot, 1918, pp. lV-}-I9D). — The construction and use of camp cooking cHiuipineut 
(including simply constructed fireless cookers and like devices), cooking proo 
esses, dietary requirements, and similar questions are discussed, and recipes 
are given for the preparation of a large number of dislies. 

The author recognizes the importance of tasty dishes and palatal)lo meals. 
Since the volume includes large-quantity recipes it should prove of interest in 
the consideration of institution cookery problems as well as foi* its original 
piupose. 

Food for a family of five, M. Greig (Nat. Hist., 19 {1919), No. 8, pp. SSI- 
339, figs. 5). — An account Is given of an educational exhibit prepared for the 
American Museum of Natural History, in New York. 

Menus compiled by dietitian for officers’ hall and maids’ and helps’ 
cafeteria [of a recently opened hotel In New York City] {Hotel Mo,, 27 
(1919), No. 321, pp. 58-60). — These menus for a week are iiicludetl in a descrip- 
tive article, discussing (equipment and operation of a large hotel i-ecently con- 
structed. Much attention is given to the food and the dining room manage- 
ment, laundry, and other home economics problems. To meet a di‘inniid for 
home-cooked food a special kitchen has been e(iulpped where such dishes are 
prei)ared. 

Dietary studies made in the Missouri State hospitals for the insane, J. 
Findley (Mod. Hasp., 11 (1918), No, 4, pp. 306-308). — A study of four hospitals 
show^ed that there was need for improvement In the food served in three of 
them, not enough fresh fruit and vegetables being included in their menus. 
The fourth hospital, the only one In charge of a dietitian, showed much better 
balanced menus. Sample menus are given. 

Food waste in hospitals, C. S. Pitcher (Mod. Hasp., 11 (1918), No. 6, pp. 
491-496). — Practical suggestions for eliminating food waste In hospitals and 
Institutions, the use of basic quantity tables for issuing food supplies, and the 
adoption of an accurate waste accounting system are advocated. 

[Food problems in public health work in South Africa] (Pub, Health 
Kpts. [P. fif.], 35 (1920), No. 2, pp. 69, 70), — In line with public health work of 
Great Britain and the Dominion of Canada, the recently established act for 
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public health work In South Africa includes public water supplies, meat, milk, 
and other articles of food, and sanitation and housing. 

The effect of food restriction during war on mortality in Copenhagen, 
M. Hindhede (Jour. Amer. Med. Assoc.y 74 (1920), No. 6, pp. 381, 382 ). — ^The 
author prestaits data to show that during the year of greatest food restriction 
(October, 1UJ7, to October, 1018), the death rate for D('nmark was 10.4 per 
thousand as against the lowest previous rate of 12.5 for 1913 and 1914. This 
lowering of the death rate is attributed to the low protein (mostly vegetarian) 
diet necessitated by the Danish food regulations, and particularly to the un- 
usual amount of bran consumed during the period of food restriction. This 
was brought about by milling rye to 100 per cent and adding to it wheat bran 
and 21 per cent of barley meal milled to 95 per cent. With this mixture it is 
stated that excellent bread was obtained which produced no digestive troubles. 

The author (‘oncludes that “ as bran can replace meat and eggs, man should 
eat whole bread and not so much of the more costly foods,” thus differing, as 
he points out, from tiu* conclusions of Osborne, Mendel, et al. (K. S. 11., 41, p. 
2G1) that 11 is iuadvisablt^ to incorixirate bran in the flour to be used for human 
consumidion. 

Protein requirement of maintenance in man and the nutritive efficiency 
of bread protein, H. (\ Sherman (Jour. Biol. Chem., 41 (1920), No. 1, pp. 97- 
109 ). — To ol)lain the best indication of the normal protein or nitrogen require- 
ment for man the author, with the cooi>eration of L. H. Gillet and E, Oster- 
berg, has average<l I ho observed nitrogen output in all available experiments 
in which the intake appears to have been barely suflicient or not quite sutlicient 
to r(*suU in (‘((uilihrium of intake and output, and in which the energy value 
of the expi'riiiK'iital ration wa.s at least approximately adjusted to the energy 
requirena iit of the subject. 

Excluding all experiments showing a loss of body nitrogen greater tlian 1 
gin. jier day, tlau’e remaintMl lUf) exiieriments btdonging to 25 different investi- 
gations, and inchnling 07 experiments upon 29 men, and 42 ui>on 8 women 
subjects, fl^he total nitrogen output per day (urine and feces) was computed 
to a basis of 70 kg. of body weight and multiplied by 6.25 to express the “indl- 
cat(‘d protein requirement.” 

Tlu* 07 experiments upon men and the 42 experiments tipon women show an 
average indicated protean requirement of 0.033 gm. aiul 0.037 gm., resiiectively, 
per kilogram of body weight, tiius indicating that it is not necessary to dis- 
tinguish bet ween the sex<3S when the requirement is calculated to a uniform 
basis of body weight. The general averages of the entire 309 experiments with 
individual data ranging from 21 to 05 gin. of protein per 70 kg., of 94 ex- 
periments within tlie limits of 29 to 5<; gm. per 70 kg., and of 70 experiments 
within tlie limits of 30 and 56 gm. per 70 kg. were, respectively, 0.035, 0.61, 
and 0.58 gm. per kilogram, or in round numbers 45, 43, or 41 gm. per man of 
70 kg. w(dght per day. The author considers that Uiere would be a smaller 
probable error in estimating the average daily protein requirement at jibout 
0.6 gm. ptT kilogram or 42 gm. per 70 kg. than at any higher figure. 

Compariug these average results with the data ohlainod in tlie author’s labo- 
ratory on the efficiency of maize protein (E. S. R., 39, p. 873), of oat protein 
(E. S. R„ 41, p. 703), and of wheat protein, the data upon which ore reported 
in the prescait article, it is shown that with all three of the cereal grains tested 
a diet In which about nine-tenths of the protein was derive<] from the cereal 
in the form (*oinmonly used as human food, the small remainder being furnished 
by milk or apple, need contain only 33 to 40 gm. of protein per 70 kg. of body 
weight, or about 0.5 gm. per kilogram, in order to meet the protein reiiuiremeut 
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of maintenance in adult human nutrition. Consequently, there seems to he 
no necessity for discriminating against bread protein as compared with the 
protein of staple foods in general In so far as the requirements of adult main- 
tenance alone are concerned. It is pointed out that this is in harmony with 
the findings both of Osborne and Mendel and of McOollnm and his associates 
on the amount of grain protein required for adult maintenance In rats when 
staled in terms of the total calories of food consumed. In this connection the 
author discusses the essential differences between protein requirement for 
growth and for maintenance, stating in conclusion that “ It is ifiainly desirable 
in all cases that grain products be supplemented by milk products, and it Is 
clear tliat In providing for needs of growing children and of pregnant or 
nursing mothers tlie i)roix>rtion of milk in the diet should be more liberal than 
it need be when only maintenance is concerned; this both because of the 
superior amino-acid makeup of the milk proteins and to provitle amply for the 
mineral elements and vitamins us well.” 

Complementary factors of gro^i^h anti equilibrium, and diastatic action, 
Ti. Thiebaut {i^rvsse Aled. [Pans], No, 79 {J919), pp. 795, 795) , — The author 
proposes as an explanation of the manner hi which vitamins contribute to the 
metabolism of cellular life, the theory that they are indispensable to the action 
of diastase.s. Assuming tliat the diastatic action dei>ends upon the si)ccial dis- 
tribution of the electrodes on the surface of colloidal substances, the absence 
of the factors A and B might bring about a disintegration of the colloidal 
substance in such a manner as to produce a disturbance in the particular dis- 
tribution of the electrons on the surface, thus making it inij possible for the dia- 
stase to act. For this reason the auLlior prefers tlie term complementary factors 
to accessory factors in designating vitamins and auxiinones. 

Vitamins in human nutrition, K. B. Foubes (Mo. Buh Ohio Nta,y 4 {1919)^ 
No. 10, pp. 299-iV)5; also in Chem. Age [New I'orA*], 2 {1920), No. 1, pp. S48- 
S50). — In this general discussion of the subject the aiitlior jyoints out that by 
far the most important bearing of the facts as to the vitamins is not in nda- 
tion to tlie specific diseases hoi'ibcri, xerophthalmia, and scurvy, hut in relation 
to growth, etiiciency, general tone, and resistance. “ It is in the slight and un- 
recognizable dejiartures from the normal that these dietary deficiencies must 
work their greatest injury,” 

On the Identity of the water-soluble growth-promoting vitamin and the 
antineurilic vitamin, H. H. Mitcheix {Jour. Biol, Vhem., 40 {1919), No. 2, pp. 

Tlie author reviews and discusses the lllta'ature on the occurrence 
and i)ropertles of the water-soluble, growth-promoting vitamin and the anti- 
neuiitic vitamin and concludes that ” there si'Gins to be very good reason for 
doubting their identity. In settling the question definitely, however, there is 
need of experiments in which different foods and preparations fi*om foods are 
tested both for their growth-promoting properties and their curative effects 
on polyramritlc pigeons. Until such work is done in a quantitative way, dog- 
matic assertion that a lack of water-soluble B leads to polyneuritis or beriberi, 
or an interchangeable use of the terms ’water-soluble B* and * antineurltic 
vitamin ’ serves no purpose, tending rather to impede progress in this direc- 
tion.” 

Fat-soluble vitamin. — TI, The fat-soluble vitamin content of roots, to- 
gether with some observations on their water-soluble vitamin content, 

TI. Steenbock and K. G. flitoss {Jour. Biol. Chmn., 40 {1919), No. 2, pp. 501--5S2, 
pi. 1, figs. S6). — Continuing the studies on fat-soluble vitamin previously noted 
(K. S. It., 39, p. 770), the relative amounts of the vitamin present in various 



1920] 


FOODS — HUMAN NUTRITION. 


461 


tubers and roots have been determined by Incorporating various percentages of 
them in a basal rat ration satisfying all other nutritive requirements. 

The experimental data obtained indicate that the vitamin relations In roots 
and tubers may be of a widely differing nature. With 15 per cent of the diet 
consisting of roots ns the source of the fat-soluble vitamin, complete failure 
resulted in the cas(' of the rutabaga, daslieen, red beet, parsuip, potato, nuingel, 
and sugar beet, but normal growth and rearing of the young resulted in the 
case of the yellow sweet ])Otato and carrot. It is pointed out that the positive 
results obtaiiH'd with the last mentioned substance-s warrant the conclusion 
that tub(*rs and roots are not necessarily to be classed with food materials 
gj’ossly (leilcient in tladr fat-soluble vitamin content, but in some instances 
should be placed in the same class with leafy materials rather than with 
cereal grains. 

In tli(‘ experiments reported no relation could be noted between the amounts 
of fat-soluble and water-soluble vitamins occurring in the various materials 
studies]. In dasheens no fat -soluble vitamin could be demonstrated, although 
15 pt‘r (H'lil furiilsh(‘d enough ef the water-soluble vitamin. In carrots enough 
of hotli vitamins was furnished by an amount equivalent to 15 ])e]* cent of the 
ration, and in inangtds and sugar beets neilber vitamin could be deinonstratetl 
at a 2!5 per cent levid. “From the staiKl)K>lnt of i)lant pliysiology it is difhcult 
to siirniis(‘ Jus< what these relations signify, but most certainly it does not ap- 
I)ear justi liable to associate generally great physiological activity with an 
abundnnci' t>f ^itamins.” 

Fat-soluble vitamin. — ITI, The comparative nutritive value of white and 
yellow maizes, II. Steenrook and P. W. BomwELL {Jour. BUd. Vhem., Jfl 
(JOJO), Ae. f, pp. 8J~9(l pi. 1, fipH. 7). — This paper, in continuation of the above 
series, fiirnisln'S data in eoiifirmatlon of the h>]>othesis advanced by the senior 
author (E. S. U., 42, p, 257) that the fat-soluble vitamin Is closely associated 
with the occurrence of yellow pigment. 

Y(‘llow maize was found to furnish enough of the fat-soluhlo vitamin to 
allow growth at tlie normal rate to take placi‘ in the rat and to make possible 
reprodiictioii ])ul not rearing of the young. AAdiito maize under similar condi- 
tions produced absolute nutritional failure. Red maiz(‘ with a white endo- 
sperm gave tlie same results as wdiite maize, and with a yellow endosperm the 
results approxiniattdy those of yellow maize. 

The clinical role of the fat-sohibl(‘ vitamin: Its relation to rickets, A. F, 
Hess and L. J. XTngfr {Jour. Amei\ Med. A.s*a?oc., 7-f {VJ20), No. pp. 217-223, 
fign. 8 ). — The authors report a study of rickets In about 100 infants cared for 
in ji modern child-caring institution. Tlie plan of the investigation, wliitdi has 
been iu progress for about a year and a half, consisted in placing the difl'ereiit 
groups of infants ou various diets, including those selected to furnish an 
abundance of fat and fat-soluble vitamin in the form of milk and cream; a 
(letichaicy of these sulistances, as in skim milk; an abundance of w\ater-soluble 
vihimln, as siipplual by autolyzed yeast ; and diets such as Mellen's food or 
cond(‘iiseil milk. Each diet was adtxiuate in its calorillc content and contained 
sufficient antiscorbutic foodstuff, and the hj^gienic conditions under wliich all 
the subjects lived were ex(*elient. Examination for rickets w^ns made once a 
month, and included notation as to the slz^e of the fontanel, the beading of the 
ribs, the enlargement of the epiphyses, the condition of the musculature, the 
eruption of the te(‘th, tlie static development, etc. 

The results of tlie study indicated tluit the fat-soluble vitamin, contrary to 
the conclusion of Mcdlnnby (E. S. R., 41, p. 3G4), is not the controlling influence. 
In several cases Infants developed rickets while receiving a full amount of 
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this principle, and in other cases showed no signs of the disease although 
deprived of this vitamin for many months. The only abnormal condition 
observed in the latter cases was a mild retardation in gain in weight, which was 
promptly overcome by the use of a larger amount of wheat cereal (Cream of 
Wheat) lacking in fat-soluble vitamin. 

In discussing these results and comparing them with the observations of others 
the authors point out the danger of attributing every unexplained growth 
impulse to the vitamins, and the necessity of bearing in mind that there are 
other little understood factors and food reactions, one of which is the peculiar 
rOle that cereal plays in the nutrition of the infant 

“Finally, this work seems to show that the danger to infants of a diet 
deficient in fat-soluhle vitamin Is slight, provided it includes siitflcient calories 
and otherwise is complete. They can maintain their health and vigor despite 
amounts of fat-soluble vitamin so small as rarely to he encountered in times 
of peiice. In spite of tlie fact, therefore, that this vitamin is not widely 
distributed in nature, a disorder that may be termed * fat-soluble deficiency’ — 
marasmus or xerophthalmia — is hardly to be upproheuded from a clinical 
standpoint.” 

The causation and treatment of rickets, E. Prttcijard (iV. Y, Med. Jour,, 
110 {19] 9), No, 23, pp. 921-92It ), — Essentially noted from another source (E S. 
R., 42, p. m). 

Cystollthiasis among Filipinos in association with dietetic deficiency, 

R. O. Padua (Philippine Jour. kSV*i., JJf {J9J9), No. 5, pp JfSl-493, pi. J. fig. 1). — 
Following the suggestion of Osborne and Mendel^ of a ]>ossible etiological rela- 
tionship between a ration deficient in fat-solul)le vitamin and the formation 
of phosphatie urinaiy calculi, the author has investigated the chemical compo- 
sition of Filipino vesical calculi in connection with a study of the nutritional 
condition of the patients. 

The cases studied were classified into 4 groups — (I) 31 eases giving positive 
history or signs of beriberi, (2) 18 cases with an unreliable history of herilK*ri 
but undernourished and from the poorer class, (H) 23 well-nonrishcHl and well- 
developed individuals, and (4) G cases of uncertain nutritional condition. A 
majority of the cases occurrenl in children and young adults. Uric acid or 
urate nuclei wei-e fouud in C out of 8 cases over 50 years of age, whih* jihos- 
phates predominated in the earlier de(*ades. The i)erceiitage of primary 
phosphatie calculi was great(\st in the individuals belonging to groups (1) and 
(2), being 45.4 and 72.2 per cent, respectively. I*rimary urate calculi were most 
frequently found in the well nourished cases (group 3), occurring in 43.5 per 
cent of these cases. 

“It is apparent, therefore, that the inadequate dietetic conditions among 
Filipinos and concomitant nutritional disorders such as h(*riheri favor the 
formation of phosphatie stones, owing to the low daily protein intake and the 
lessened acidity of the urine resulting therefrom.” 

The dairy industry and human welfare, E. V. McColijtm (IlooriVs Dairy- 
man, 57 (1919), No. [22], pp. 1033, 1036, fiyn. 3 ). — In this article, which empha- 
sizes the importance of milk in the diet, the author states his l>(*lief, as the 
result of investigations of the occurrence of night-blindness In diff(*rent parts 
of the world, that this eye disease is caused by a lack of fat-soluble A in the 
diet. 

Pathology, origin, and cause of pellagra, O. Lurarsch and R. von Ostkb- 
TAQ (Dryeb. Ally. Path. J/ensch. u. Ticre, 18 (1915), pt. 1, pp. X’\-S31).— 
This is an extensive survey of the literature on the symptomatology, patho- 
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logical anatomy and histology, and etiology of pellagra. A bibliography Is In- 
cluded of 1,472 titles covering the literature on the subject up to and in- 
cluding 1914. 

The efl’eots of malt and malt extracts on scurv^y and the alkaline reserve 
of the blood, J. F. McClendon, W. O. C. Cole, O. Enositiand, and J. E. M[i>- 
DLEKAXTFP (Jo?/r. Biol, Cheui., JtO (19J9), Ao. pp. figs, S). — This 

paper r('ports the results of an attempt to prepare malt products to serve' as 
antiscorbutics In the absence of fresh foods. 

The coiK'lnsions i>f Fiirst tE. S. K., 27, ]). 507) and of Cohen and IVIendel 
(K. S. K., 09, p. 770) Hint fresli sprouted barli'y 5s rich In antiscorbutic sub- 
stance xvere confirmed. It was further found that tlie greatest jx deucy was 
obtained wlien the length of the acrospire was one-half inch or more, that the 
antiscorbutic substance was not destroyed by beating to 70° C. (158° F.) to 
gelatinizi' the starch, and that It could be extracted from the sprouted barley 
after crushing it bi'lween steel rolls so clos(> togethi'r that the cells of the acro- 
spire were crushed. 

Determiiiatioiis of tlie alkaline reserve of scorbutic guinea pigs gave re- 
sults which were not essentially different from those ohtaiiiod with liealthy 
gniiK'a pigs, thus indicating that acidosis has nothing to do with tlie scurvy of 
guiiu'u pigs. 

lleflcioiicy diseases {Bnt, ]\fc*L Jour., No. S07Jf (/.O/.O), pp. 707, 708 ). — ^This 
payier re[)orts a discussion at a meeting of the section of therapeutics and 
pharmacology of tlie U(>^al Society of Medicine (England) on the tri'ntment 
and manageim'ut of diseasi'S due to a delieit'ncy of the ai'cessory factors in 
di('t. Tlie discussion included remarks by F. G. Iioi)kins with particular refer- 
ence to scurvy and rhkets; by F. I). Iloyd on an outbreak of pellagra among 
Turkish pi-isoners of war; by W. II. AVillcox on the incidence of scurv’y and 
lu'Hberl as it alTected the troops of IMesopotaniia ; by K. M. IVallis on a 
substitute for nutrose (fh S. U., 88, ]>. 710), wln’ch liad i)r()vcd to be }>rottH^tive 
iigaiust beriix'ri ; l)y II. E. Uoaf on the necessity In the troatnu'nt of de- 
ficiemy diseases of seeing that the dcliciency substance was properly ab- 
sorbed; by E. IVl. ITuiiie on the comparative value of vitamin-eontaining foods; 
by M. Delf oii the effects of tem])erature on accessory food factors; and by A. 
Harden and S. S. Zilva on the antis(*orhuUc power, resiieelively, of evaporated 
orange jui('e and of lemon juice from which the citric acid and solid matter had 
bet ‘11 removed. 

The pathogenesis of deficiency disease, R. McIT'aurison {Indian 

Jour, jl/cd. Besenreh, 7 (1919), No. 1, pp. 167~19/f, pis. 10, fig. J ). — In contimia- 
tion of tlie investigation lu-evlously noteil (E. S. R., 42, p. 1(56), two papers 
art' presented. 

HI. The indiicncc of dietaries deficient in aecessorp fotol factors on the 
intestine (pp. 107-187). — Tn this paper tlie pathological changes In the intestine 
whlt'h result from dietaries deficient in aecessory food factors have been 
studiGHl in (1) pigeons fed exclusively on antoelavod milled rice, (2) pigeons 
f('d on autoclaved riee together with fresh butter and onions, (8) pigeons fed 
on autoclaved rice together with fresh butter, (4) guinea pigs fed on a dii't of 
crushed oats and autoclaved milk, and (5) guinea pigs fed on an exclusive 
diet of autoclaved rice. 

All of the pigeons fed on the first diet, deficient in all three classes of acces- 
sory food factors, develoiM?d polyneuritis galUnarnni. Apart from some degree 
of atrophy of all coats of the bowel, which was nniversaliy found, marked 
histological changes occurred in 70 per cent of tli(‘ cases, including congestion 
and hemorrhage, atrophy tif the myenteron, degenerative changes in the 
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myenteric plexus of Auerbach, atrophic and inflammatory changes in the 
mucous membrane, atrophy of lymphoid structures, fibrosis, and changes 
favoring systemic infection from the diseased bowel. The second dietary, 
which was deficient in water-soluble B but contained an abundance of fat- 
soluble A and the antiscorbutic factor, led to the development of polyneuritis 
gallinarum. Both tlie nmcroscopical and microscopical evidences of congestion, 
hemorrhage, and otlK^r pathological processes were, however, not so marked 
as in the first study. With the third dietary, deficient in vitamins of the B 
and O types, typical polyneuritis and pathological changes corresponding to 
those of the first study resulted, thus indicating that the slight measure of 
protection afforded by the second dietary was due to the fresh onions furnish- 
ing the antiscorbutic factor. This was confirmed by the two series of ex- 
periments with guinea pigs on dietaries deficient in the antiscorbutic factor 
in one case and in all throe factors in the other case. The pathological changes 
produced in the intestines were similar in character and distribution to those 
in the pigeons, witli the excej^tion that the duodenum was usually swollen and 
turgid instead of being much thinner as In the case of the pigeons. None of 
the guinea pigs exhibited the characteristic naked eye appearance of scurvy, 
the condition in a clinical sense being prescorbutic. 

Interpreting in terms of bowel function the derangements to whicli such 
patholog1(*al changes may ultimately lead, the author makes the following 
grouping : 

“ Impairment of the neuro-muscular control of the bowel ; impaired trans?port 
of the intestinal contents along the alimentary canal; impairment of assimi- 
lative power; impairment of secr(dory functions; impaired protective resources 
leading to infection of the nuicoxis membrane of the bowel by patbogcmic 
saprophites or Ingested bacteria, and to systemic inflection therefrom.** 

The changes described are thought to be ai>r>hcable in some degree to the 
human subject. ** If, in the light of the histo-piithologieal findings here re- 
corded, we consider the case of children fed, it may be from birth, on foods 
deficient in these essential substances, and the froiim^ncy with which in later 
life their dietary continues to be ill balanced and defective, we are ... in a 
position to realize the ultimate consequences of such a dic’tary, and to antici- 
pate the sequence of events leading up to grave derangements of bowel function. 
Pood deficiency also prepares the soil for bacterial growth, and the resultant 
morbid states will vary with the nature of the organisms which may become im- 
jdanted upon it.” As examples of gastro-intestinal disorders wlib'h may owe 
their origin to the long continued subminirnal supply of accessory food factors 
the author discusses mucous disease, celiac disease, and chronic Intostiaal 
stasis. 

In conclusion certain points of Interest are brought out In (‘onnoctlon with 
the therapeutic effects of vitamlnic extracts and of such whole grains aa 
“inung dal** (a species of bean). The observation that the nervous symptoms 
present in polyneuritis gallinarum may be rapidly recovered from and yet the 
pigeon die in consequence of gastrointestinal lesions is thought to Indicate that 
the nervous system is the least affected as regards organic lesions. The 
rapidity of recovery brought abotit by the artificial feeding of the dry hard 
seeds of “mung dal” is considercnl to indicate that some process more rapid 
tlian that of digestion may be concerned with the liberation of vltaminlc 
substances. 

IV. The influence of a scorbutic diet on the adrenal glands (pp. 188-194. — This 
paper i*eports the morbid anatomy and hlstopathology of the adrenal glands of 
guinea pigs under the prolonged Influence of a scorbutic diet of (»rushed oats 
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and autoclaved milk. Such a diet was found to cause pronounced deprecia- 
tion in the functional capacity of the adrenal glands occurring before clinical 
evidences of scurvy manifested themselves. The changes iioUmI in the adrenal 
glands were an increase in size and weight, a marked diminution in adrenalin 
content, hemorrhagic Infiltration usually centered around tho periphery of the 
adrenal cortex, and degenerative changes in the cellular elements of the 
adrenal cortex and medulla. 

Pood factors in gastroenterology, L. B. Mendel (Amer. Jour, Med, 

158 {1919), No. 3, pp. 291-301). — In this paper, read at the moeling of the 
American Gastroenterological Society at Atlantic City, N. X, on June 9, 1919, 
the author reviews and discusses recent studies of nutrition witli reference to 
their bearing on problems ol gastroenterology. 

Origin of the so-called autointoxication symptoms, W. C. Alvabez {Jour. 
Ayncr, Med. Ashoc., 72 {1919), No. i, pp. 8-13). — The author reaches the conclu- 
sion that the syniptoms commonly attributed to absorbed toxins arc n^ally pro- 
duced mechanically by extension and Irritation of the colon in constipation. 

Alkaline rciserve capacity of whole blood and carbohydrate niohiUzation 
as affected by hemorrhage, A. L. Tatum {Jour. Biol. Chem., Jf1 {1920), No. 1, 
pp /fO-Tih — T>(‘t(‘rminations are reportetl of the blood sugar and alkaline re- 
serve capa< ily of the whole blood of rabbits after bemorrliage. 

“ hVom the ohscrvatioiis (1 ) that a rise in blood sugar (also plasma sugar) 
occurs simuUaneousIy with a fail in alkaline reserve capacity of vhole blood, 
(2) tlial alkalis administered by mouth, which enrUb tiie portal vein blood in 
alkali, retard the onset of hyperglycemia, while (8) acfds by the same route 
increase the susceptibility to hyperglycemia on heniorrhagiN and further (4) 
that artificial enri(‘hnicnt of blood in sugar by injection In small quantities does 
not immt*diately produce a fall in reserve, tlie conclusion seems warranted that 
hemorrhage produ<*es hepatic asphyxia in such a way that acids accumulate in 
liver cells and thore promote glycogenolysis. These conditions then lay the 
responsibility of the rise in sugar iipon the fall In alkali In C(‘lls.” 

This is thought to sup])ort the cont(‘ntlons of IMiirlin ami Sw(‘ot (E. S. U., 
80, p. 502) and of McDanell and Underhill (E. S. H.. 87, p. 01) that the acid- 
base balance In the blood and ultimately in the body cells is an important factor 
determining the state of glycogenolysis as well ns glycogenosis, and that the 
hypergl.^cemia of iKunmorhage can be rationally explaiiicHi o/i the basis of a 
disturbance in normal neutrality. 

Effect of work and beat on the bydrogen-ion concentration of the sweat, 
G. A. Tvluekt {Amer. Jour. Physiol., 50 {1919), No. 3, li33-lfJf2). — ^Tbo Il-ion 

concentration of sweat piT>duced by work and by heat was determined by both 
the colorimetric and gas-chain methods with the following general results: 

Sweat caused from either work or heat was always acid, but that caused 
by external beat was always more add than that caused by muscular work. 
Of a tf>tal of 53 observations on 4 different subjects the average pll of the sweat 
produced by work was 6.22 and of that produced by heat 5.78. 'Phe observa- 
tions also showed that in a continued secretion of sweat the reaction do('s not 
remain entirely constant, a second sample generally showing a slight Increase 
and a third a small but distinct diminution compared with the first sample. 

“ The fact that heat sweat is acid may be looked upon as a demonstration 
that the sweat in man under ordinary dietary conditions is normally acid, and 
tliat this secretion, like that of mine, helps to maintain the add-base equilib- 
rium of the organism. But why the heat sweat should exhibit a greater acidity 
than the work sweat is not clear. It is hoped that further study of tliis problem 
may prove not only of physiological, but of therapeutical value.” 
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ANIMAL PEODTTCnON. 

The genetic and the operative evidence relating to secondary sexual 
characters, T. H, Morgan {Canieg^ie hist. Wash, Pub, 2S5 {1919), pp, 108, pis, 
10 ). — author reports breeding and castration experiments with Golden 
Sebright bantams, reviews a number of published experiments dealing with 
secondary sexual characters in mammals, birds, batraehians, crustaceans, and 
Insects, and discusses Darwin’s theory of sexual selection, and other theories 
purporting to account for sexual dimorphism. 

In crosses between Sebrights and Black-Breasted Red Game bantams, it was 
found tliat all the Fi males were hen-feathered like the Sebright. Since recipro- 
cal crosses gave Identical results, it is concluded that the factor or factors de- 
termining hen-feathering are not sex-linked. The F 2 males consiste<l of 29 hen- 
feathered Individuals (15 of them deviating somewhat toward cock-feathering) 
and 20 cock- feathered Individuals. This is considered a 9 : 7 ratio, the author’s 
hypothesis being that two dominant factors must cooperate to produce hen- 
feathering in the male fowl. 

Castration was successfully accomplished in the ease of several (apparently 
9) Sebright cockerels, 2 Fj cocks, and 4 Fa hen-feathered males. With one ex- 
ception all developed typical cock-feathering at the h)llowlug molt. The 
influence was immediate, since feathers partially develoix^d at the time of the 
operation were “ hen ” at the tip and “ cock ” toward the base. In certain 
cases castrated individuals reverted partly toward hen-feathoring in the course 
of time, but ri'openiug of the abdominal cavity showed regenerated testicular 
masses. No explanation is offered for the anomalous castrate, ji pure bred 
Sebright, which did not develop cock- feathering ; at autox>sy no testicular tissue 
could be found. 

A histological study of the Sebright testes by Boring and Morgan has been 
noted (E. S. R., 40. p. 665), 

Sex studies. — XI, Hermaphrodite birds. A, M. Boring and H. Pearl {Jour, 
Expt, Zool, 25 {1918), No. 1, pp. ftps. 4 I ). — Most of this paper is an ac- 
count of the behavior and internal anatomy of 8 chick('ns showing external 
characters partly of one sex and partly of the other. The authors also report 
that 8 normal -looking hens having the mating instincts of males were normal 
females in every anatomical detail, and that 2 guinea fowl chicken hybrids 
with male external characters but of indifferent sex-behavior had male geni- 
talia of normal appearance but the testes consisted only of stroma with no 
trace of tubules or germ cells. 

Five of the suspectc*d hermaphrodites w^ere of the Drenlisch breed and were 
secured in Holland from Houwink, a W’ell known bretnler, who attributed the 
hermaphroditic appearances to inbreeding, an opinion not shared by the authors. 
None ever laid an egg or manifested any sexual instincts. Dissection disclosed 
ovarian tumors In three of the birds and a pathological ovary in a fourth. 
The genital organs were those of females but Infantile except in one ease. The 
fifth bird was a true hermaphrodite with two gonads, a typical testis with 
mature spermatozoa on the right side, and on the left In tlie normal position an 
ovary without ripe oocytes but with remains of atretic follicles. On the left 
Bide was a large coiled oviduct like that of a laying hen, and on the right 
a much smaller oviduct and an infantile vas deferens. This bird had a large 
comb and large spurs, and was the most male-like In appearance of the five. 

The three other birds were also true hermaphrodites, each with a single 
gonad, an ovotestls, on the left side. They were of diverse origin, coming from 
West Virginia, Maine, and Michigan, respectively. The West Virginia specimen 
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had a small comb, large spurs, male carriage, female body shape, and female 
feathering, and fought both hens and cocks. In the ovarian part of the gonad 
were small oocytes, and in the testicular tissue spermatogonia and sperma- 
tocytes but no spermatozoa. The oviduct w.as infantile. The Maine specimen 
was a cross between a Barred Plymoutli Rock and a Game. Its secondary 
sexual characters were at flrst exclusively female, but it gradually became more 
and more inale-like. It never laid an egg. The gonad consisted mainly of 
testicular tissue, in which were immature or degenerate sperm. The IMlchigan 
bird was a cross between a Rhode Island Red and a Plymouth Rock, and was 
originally considerc'd an abnormal hen-feathered cockerel. In the second sum- 
mer it laid at least 12 eggs and then bec‘ame fat and still more male-like. The 
ovarian tissue was iiorniiil and showed remnants of 14 corpora lutea. Active- 
spc'rni were present In the testicular part. 

The authors conclude tliat body shape and carriage give a general indication 
of the sex of the gonad, but that tlie development of corn!), spurs, and wattles 
does not. Tiie histological study of these gonads is held to show that the inter- 
stitial cells bear no causal relation to the secondary sexual characters, but that 
the amount of lutear pigment is positively correlated with somatic femaleness. 
''I'he authors are also able to confirm the observations of Goodale (E. S. R., 38, 
p. 170) that persistent AVolffian ducts (vasa deferentia) is of normal occurrence 
in female fowls. 

T’revious studies of this series have been notinl (R. S. R., 40, p. 004). 

The influence of excessive sexual activity of male rabbits. — I, On tlie 
properties of the seminal discharge, O. Lu)yd-,Tonks and F. A. Hays { Jour, 
Expi, ZooL, 25 (JOIS), No, 2, pp. 4^SS-/^y7 ), — ^The authors conducted a series of ex- 
periments at the Iowa Experinumt Station in which male raiibits were allowed 
to copulate repea tetlly for upward of 20 times in rapid succession during 3- 
hour pcTiods, The present paper is mainly a report of a variety of observations 
on the semen recovered (from the vagina) at the first, fifth, tenth, fifteenth, and 
twentieth services. The data cover over 60 experiments involving 4 males, 
but a full set of semen snniph^s was seldom secured in any one experiment In 
a number of the‘ expei-i merits the semen was not removed at the services in- 
dicateil and the females were held to see whether pregnancy ensued and how 
larg(' a litter would be produced. 

At the fifteenth and particularly the twentieth services there was a notice- 
able decrease in (1) the amount of semen recovered, (2) the number of 
spermatozoa per unit weiglit of semen, (3) the proportion of sperm showing 
the initial type of normal movement, 1. e., the “ vlbratile” motion 
of Reynold’s classification,' and (4) the duration of motion. The percentage of 
pregnancies gradually decreased from 72.1 at the first services to 35.0 at the 
twentieth. There was, however, no decrease in litter size until the twentieth 
service was reached, the successive averages (for the 5 services under observa- 
tion) being 0.92, 5.95, 6.95, 0.46, and 4.53. 

The influence of excessive sexual activity of male rabbits. — 11, On the 
nature of their offspring, F. A. Hays (Jour. Expt, Zook, 25 (1918), No, 2, pp. 
571-613, flfffs, 22 ), — ^The author presents charts showing the growth of the 
young produced In the experiments noted above. 

The offspring of matings following heavy service of the males were found 
to be in no way inferior In size or viability to those of matings following light 
service. There was, however, a low proportion of males among the offspring 
of heavily taxed males. The numbers of males per 100 females in the young 

^Fertility and sterility, R Beynolds. Jour. Amer. Med. Assoc., 67 (1916), No. 17, 
pp. 1193-1199, flg. 7. 
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from the first, fifth, tenth, fifteenth, and twentieth services were 129, 77, 80, 
53, and 28 respectively. These sex data are based on a total of 432 in<il-< 
viduals. 

** There is a possibility that heavy service exerts a selective action npon the 
sperm cells and may eliminate from fertilization the majority of the male- 
producing spermatozoa. The large female-producing sperm cells may show a 
greater rate of motility, greater endurance, or for some other cause outdistance 
offspring.’^ The o<*currence of these two kinds of spermatozoa in the rabbit 
was reported by Rachhuber (PI S. R., 35, p. 167). 

The omirrence of those two kinds of spermatozoa in the rabbit has betm 
reported hy Bachhul)er (PI. S. R., 35, p. 1G7). 

Degeneration in the albino rat testis due to a diet deficient in the water- 
soluble vitamin, with a comparison of similar degeneration in rats differ- 
ently treated, and a consideration of the Sertoli tissue, E. Aolen {Anat. 
Rec„ 16 {1919), A'o. 2, pp, 9S 117, fipfi. 17). — Four male white rats were fur- 
nished to the author hy Osborne and Mendel. The Individuals “wen* chosen 
at random from a large group which had been subjected to a diet deficient in 
the water-soluble vitamin. All of these rats, both male and female, had 
proved sterile. Aside from their sterility they were very well developed.” 
Histological examination of the testes revealed complete absence of spermatozoa, 
only a few normal genu cells at other stages of development, and a great 
increase In the interstitial tissue. The Sertoli cells persist('d. It is pointed 
out that this type of degeneration resembles that produced by exx>osiire to 
X-rays. 

A similar degeneration of the germ cells, but without the hypertrophy of the 
interstitial tissue, was observed in the testes of 9 rats sent to the author by 
E. C. MacDowell. Five of these animals had been exposed to fumes of 
alcohol for long pcTlods, and the others were untreated controls, each a 
brother of one of the alcoholics. In general, there was less ahnormnlity among 
tlie controls than among the experimental animals, i)ut the two groups f>ver- 
lapi)ed. The testes of a fifth untreated control wore normal; this individual’s 
brother, although he had received alcoholic treatment longer than any of the 
others (155 clays), was only slightly affected. These ruts were some of those 
used in an experiment of which a preliminary report has het'n published.^ The 
fecundity of the treated rats was reduced, but they were not entirely sterile. 

Changes in the relative weights of the various parts, systems, and organs 
of young albino rats underfed for various periods, C. A. Stewart {Juw\ 
Expi. ZooL, 25 (1918), No. 2, pp. 3(US53, fig. 1). — ^The author records a large 
amount of data on the body development, relation of parts, and weights of 
internal organs of 55 underfed white rats and 35 control rats. Three groups 
of the former were underfed from birth and were killed at the ages of 8, 6, and 
10 weeks, respectively, while in the case of a fourth group underfeeding began 
at weaning (3 weeks) and continued until the animals were killed 20 to 59 
weeks later. Before weaning the underfeeding consisted of intermittent ab- 
sence J*rom the mother totaling about half the time, and after weaning of lim- 
ited and gradually diminishing amounts of bread and milk suflicient only for 
maintenance and slight (unavoidable) growth. Each group of experimental 
animals is compared with controls killed at approximately the same body 
weight. 

In body form the chief result of underfeeding was an elongation of the tall. 
The head after very long inainhmance became somew^hat heavier than in the 

^ On tho growth and fecundity of alcoholized rats, E. C. MacDowell and E. M. Vicari. 
Proc. Natl. Acad. Sci., 3 (1917), No. 9, pp. 577-679. 
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controls and the trunk somewhat lighter. The legs were changed very slightly 
if at all. The skeleton increased in weight and developed normally to judge 
from a decreased water-content, the appearance of third molar teeth, and the 
formation and fusion of various epiphyses. The musculature also increased 
slightly in weight, but the integument and viscera decreased. 

In the case of the groups underfed from birth, there was a marked increase 
in the weights of the spinal cord, eyeballs, liver, and alimentary canal (empty) ; 
a slight Increase in the brain, heart, spleen, adrenals, kidneys, testes, epididy- 
mides, ovaries, and hypophysis ; no change in the thyroid and the pineal body, 
and a marked Joss in lh(^ thymus and lungs. Similar but more variable changes 
occurred in the organs of the older group. 

Microscopic analysis of cattle foods, T. N. Morris {Cambridge, England: 
JJniv. Press, lUll, pp. pgs. 56). — This is a brief guide to the identifi- 

cation under the microscope of plant materials t(^gitimate]y present in mixed 
feeding stuffs. Cereals, h.'guminous plants, oil-pro(iuclng seeds and nuts, and 
cruciferous seeds are considered. 

The sigiiillcaiioe of the noiiprotein nitrogen content of feeding stuffs, 

ZuNTz {handle. Tors. gj {J91H), A'o. S-Jf, pp. 155-159). — The author reports 
the nitrogen nu'tuholism of a pig ii'd potato flakes. During part of the experi- 
ment the halves fed had been washed in waltT and the water then expressed, 
a process tJiought to reiiioM* all tlu^ nitrogen products except pure protein. 

Api>ro\iinately equal amounts of crude protein were consumed whether the 
flakes had ]>een washed or not, and about th(‘ same amounts were retained in 
one cas(‘ as in tlu* other. It is concluded, therefore, tliat a mixture of true 
jirohun and Its decom])osition i>roducts has as great a feeding value as an 
equal wiuglit of i)ure jindeln alone. 

Losses of organic matter in making brown and black alfalfa, C. O. Swan- 
son, Ia E. (\vri., and S. (\ Salmon {Jour. Agr. Research [U. S.], 18 {1919), No. 
6, pp. 299-80J{).~-ln this pa[)er, a contribution from the Kansas Experiment 
Station, the authors dcs( ribe investigations of the nature and amount of loss 
in nntiitive value <*r alfalfa hay stacked in u partially wultcd condition and 
subjected to fermmitations wddeh result in a product known as browTi and 
black alfalfa. The h'cding value of this material was also compared with 
that of alfalta hay. The hay w’as cut, wdlted for a few^ hours, and stacked 
In the opiui. The stack wuis sampled the latter part of December, and three- 
fourths of the hay ftnl to steers. The remaining imrtlon was leit In the stack 
and snmi)l(‘d I he last of March. 

It is stated that the alfalfa underwent changes Avhich resulted in an aver- 
age loss of 30.2 per cent of the organic matter. The loss apparently increased 
with the length of time in the stack and with the degree of fernieidative 
changes that occurred. Alfalfa wiiich had become black as a result of fermen- 
tation \VL\H found to he quite inhuior as a feed for steers wiien compared with 
both brown alfalfa hay and alfalfa hay of good color and quality. In the 
feeding test, carrifnl on by C. W. McCamphell, with 3 lots of 14 steers each for 
180 days, the average daily gain per head on the black alfalfa ration wuis only 
1.45 lbs., as compared with 1.94 and 1.90 Ihs., respectively, for the corresi>oud- 
ing rations with browui alfalfa hay and hay of good color. 

Sunflower silage, R. E. Nehug and L. E. Vance {Jonr. Agr. Research [U. S.], 
18 {1919), No. 6, pp. 325-327). — ^The authors report the proximate composition 
and the organic acid content of three samples of sunflower silage collected at 
different depths in a silo at the Idaho Experiment Station. Tlio acids WTre 
determined by the methods employed by Neidig (E. S. R., 39, p. 878) for other 
silage crops. The sunflower silage resembled corn silage In composition. The 
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best sample from the standpoint of acid fermentation contained no bTityrlc 
acid, 3.79 per cent of other volatile fatty acids, and 3.45 per cent of lactic acid 
(dry basis). 

Nitrogen metabolism of two-year-old steers, S. Bull and H. S. Grindlby 
iJoia\ Agr. Research [U. /S.], J8 (tOJO), No. 5, pp. 2^1-254, figs. ^). — The authors 
present and discuss tables showing the amounts of nitrogen Ingested and 
excreted weekly by eight 2-yoar-old steers in the course of a 37-wook meta- 
bolism experiment at the Illinois Exi^eriinent Station. Three reports on other 
phases of this experiment have been noted (E. S. R., 32, p. 09 ; 37, i). 471 ; 39, 
p. 576). 

Of the total increase In live weight 14.7 per cent was found to protein. 
The indivifiual sti'ors stored from 18.9 to 25.1 per cent of the nitrogen absorbed, 
the average lu'lng 22.37. Although separate groups (2 steiTs each) were kei»t 
on different nutritive planes varying from maintenance to full f(»ed, and the 
prop()rtion of corn in the ration was increastHl as the experiinc'iit progn^ssed 
and tinally toward the end linseed meal was introduced (clover hay being the 
roughage throughout), the variations in treatment apparently affected ndtluT 
the percentage of. protein in the gain nor the percentage of absorbed nitrogen 
retained. Averaging all groups there was found a lower proportion of stored 
protein in the later stages of the experiment, but this is attributed to advanc- 
ing ago. 

Of the 2S4 nitrogen balances listed only 5 were negative. Two of these ai’(‘ 
recorded for a maintenance steer, and two for a steer on full f(‘ed. 

Finishing heavy steers on blue grass pasture siipi>lemented with varying 
amounts of cottonseed meal, II, E. Hunt {Yirginki St(L Rpt. 1918. pp. 47- 
SO). — For 145 days, beginning May 10, 1916, 4 lots of ten 1,000-lb., grade Short- 
horn steers on blue grass pasture were fed, re.spectively, 1, 2, 3, and 4 lbs. of 
cottonseed meal daily per head, and in the resi>ective lots the gains wore 340, 
380, 362, and 341 lbs. per steer. Twenty steers carried on pasture without 
supplement In the same period made a gain of 385 lbs. per head. Tlu' feeding 
of the supplement did not produce the expected tinish early in the pasture sea- 
son, the ix^asou being that those fed the meal did not gj'aze actively during the 
whole day even when the meal was given in llie evening. 

The utilization of calcium compounds by growing swine, E. B. Forbbs, 
J. O. Halvkkson, J. a. Schulz, and E. B. Wells {Mo. Bui. Ohio Bta.y 4 i19J9). 
No. 11. pp. 336-^340 ). — This is a preliminary discussion of two experinifuits 
with swine, one carried out iii November and December, 1917, the other from 
August to October, 1918. The pigs re^edved a grain mixture, common salt, and 
the various calcium compounds that were tested, including powdered lime- 
stone, j)recir)itated bone flour, steamed bom* flour, raw rock phosphate, and 
commercial precipitat'd calcium carbonate. Details are not given, l)iit some of 
the results of the second experimeut have been cited elsewhere by Halverson 
(E. S. R., 41, p. 178). 

It is concluded tluit the precipitated carbonates and phosphates were more 
^cient mineral suprflements to a strictly grain ration than the less soluble 
rock phosphate. 

Selecting, dressing, and curing pork on the farm, M. D, Helseb (lotva 
Bta. Cire. 61 {1919), pp. 3-24, ^7). — This circular contains directions, with 

accompanying illustrations, for selecting, dreasing, and curing pork on the 
farm, together with specifications and a bill of materials for a fireproof hollow- 
tile smokehouse 7 ft. square and 9 ft. high. 

Report of the third (pullet) year of the Vineland international egg 
laying and breeding contest, R. R. Hannas {Neio Jersey Stas. Hints to 
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Poultrymen, 8 (1919), No. S, pp. 4 ). — ^This is a preliminary report of the final 
year of a lUroe-yenr egg laying contest, similar reports having been Issued for 
the previous years (K. S, R., p. 76). The egg records of 100 pens during each 
of the three years are tabulated, as well as averages by breeds of production 
and cost records. The average production per bird was 179 eggs, or an in> 
crease of 17 eggs over tlu' first, and 50 over tiie second year. 

Poultry raising, O. Voitellieu (AvwuUnrc. Paris: J. B. Bailli^rc d Sons^ 
J9I8, 4. c(/.. pp. 516, pys. 2A8 ). — Tins Is a slightly revised edition of a well 
known volume (E. S. 11., 17, p. 1004) in O. Wery's Kncyclop^die Agricole. 

DAIRY FARMING— DAIRYING. 

A further study of milk substitute materials in feeding dairy calves, 

R. E Caldwell (lour. l)a)rn 2 (1919), No. 4, PP- S12-329, f(js. 15 \. — The 
author tabulates and discuss(‘s llie uitrogtMi ingested and excreted by four 
<*al\es during 12 ten-day janMods of a metabolism trial at the Indiana Kx]>eri- 
lueiil SI at h)u. Oiu' calf was a day old and the others 20 days old at the start. 
Th(‘ exporiii'cnt was lnrg(‘ly in continuation of llie work of O. H. Anderson, 
reported b^ Carr and others (E. S. H., 86, p. 507), who found a large loss of 
uilrogcti ill tli(' feces wlaai a calf im^al containing dried blood was fed. 

Two iiiixtun^s WA‘re as substitutes for milk, viz: (1) Linseed meal, 

rr«] dog. hominy bn'd, and licpiid beef blood, 1 : 1 : 1 : 4, and (2) ground corn, 
gluten teed, red dog, ami luickwheat Hour, 5: 5: 5: 3, plus an infusion of clover 
hjiy coiit nniiig 01 i)er cent nltiogen. The calves fed the substitutes recelvcnl 
limitt'd amounts of milk during the first four j)eri<Kls. All calves received either 
alfalfa <u- cIom'p hay throughout, and a dry mash which consisted of corn and 
oats (‘xe(‘pt witli the clover juice ration, when some of the grain mixture of this 
ration \vas fed dry. 

One calf nveuved the l)(iuid blood mixture for tlio first 0 periods, and con- 
sumed more nitrogen, c'xereted a larger proportion tlirough the urine, and 
r('tained a sr.ialU'r in’oportion than any of the others, but the actual amount re- 
tained was about e(pial to (he average of the (w'o check calv(‘s f(‘d milk. During 
the reniaiiid<‘r of the lest lids calf was given 1 part of dried blood in ifiace of 
th(‘ 4 parts of liquid bhuxl. The amounts of nitrogen consumed and retained 
j'eniained uucJiaiig(Hl, hut the path of excretion chaugejd from urine to feces. 
This calf Jiuuh* lie* most rapid growth of the four, the average dally gain 
being 1.15 li». 

A second calf, rcH’eiving tlie clover juice ration for 9 periods, consumed a 
small quantity of nitrogen, retained the smallest amount, and showed a high 
proportion of fecal nitrogen after milk feeding ceased. During the last 3 
l»eriods the liquid ])]o()d ration was given to this calf; the proportion of re- 
tained nitrogen dlmijushed, and the urinary nitrogen increased. This calf made 
tlie least satksfactory growth, the average daily gain being 0,68 lb. 

Th(‘ otlu'r two calves re<*cived a milk ration for 8 and 9 periods, respectively. 
With only a medium consumption of nitrogen, a high proportion was re- 
tained, and a fair degree of equality wms maintained betwoen the fecal and 
the urinary nitrogen. Toward tlie end of the experiment one of these calves 
was changed to the liquid-blood ration and the other to the clover-juice ration. 
The former show^ed an increase in the urinary nitrogen, the latter an Increase 
in tlie fecal nitrogen. 

Self feeders for dairy cows, R. E. Hitnt {Virginia 81a. Bpf. 1918, pp. 50- 
60, figs. 2 ). — An ex]>erinient in giving 2 Holstein and 2*.Tersey cow^s in milk free 
choice of concentrates (corn meal, wheat bran, cottonseed meal, peanut meal, 
169447“— 20 6 
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and liiiseetl meal) for 20 weeks is reported. The grains were fed in a special 
self-feodei* (which is described and Illustrated) of the cradle type. During the 
first 10 weeks the cows received all the corn silage that they would eat, and 
during the rest of the time they were on blue-grass pasture. 

ThivS method of feeding proved very uneconomical. A pound of concentrates 
was consumed for every 1.47 lbs. of milk. Excluding pasture, the estimated 
net energy of the feed was almost 51) per cent higher tlian that called for by 
the Ariusby standard for animals of similar weight and productivity, while 
almost twice the necessary digestible protein was consumed. 

Inheritance of Jersey colors, J. J. Hoofku {Jour. Dairy ^ci., 2 {1919), No, 
4. pp. 290-292). — The author states that he has tahuhUed the color uiarkingKS. 
as entered in tlie registry books of the American Jersey Cattle Club, of 1,145 
mlves and their sires and dams. Allowing for faulty descriptions, he finds 
(1) broken body color recessive to solid color, (2) while longiio recessive 
to Mack tongue, and (3) white switch recessive to black swiltdi. 4'here was a 
marked temlency for solid colored calves to ha\e black tongues and switches. 
The author also suggests that the roan color formerly rather common among 
Jerseys was dominant to the ordinary color. 

As to tongue color, see also a previous note by Pearl (E. S. U., 31, p. 505). 

Farmers* clean milk ho<»k, C. E. Noinii (Aeac Voile: John Wiley d t>ons, 
Inc., 191S, pp. XI-\-122, fiys. 71). — This volume is mostly an elementary account 
of the bacteriology of milk in relation to farm practices, and <‘il('s a number of 
siwlfic jnstaiJC(’S where cl('aii milk was jn'odiiccd wit bout <'xj)<'nsiv(' e<piipirjent. 
The author liolds that, the dairyuRui himself is of more importance than the 
dairy score card. 

The sampling of freshly drawn milk for cow-testing association work, 
R. H. SiTAW and E. F. DEYSHEii {Jour. Dairy Sci., 2 {UD9), No. f/. pp. 277- 
289). — The authors, working in th(‘ Dairy Division of the U. S. Department of 
Agriculture, report the precentages of butter fat in a series of samples collected 
from 25 different milkings of Holstein and Guernsey cows. As the milk was 
received from the milker a 50-cc. sample was tak<‘n with a small dipper from 
the top of the pail and another .sample withdrawn by means of a milk-thief. 
The milk was then poured itito a shotgun can and rep<mr(‘d four times. After 
each pouring a dippei* .sample and a miJk-lhief sample were collected It is 
concluded that the use of the milk-thief i.s an unnecessary nnd time consuming 
refinement, and that a reju'esentative sample is collected by a dipper after a 
single pouring. 

In another experiment 4 milkings of Guernsey and 4 of Holstein milk were 
allowed to stand undisturbed for from 25 to 35 minutes, samples foi* analysis 
being withdrawn at frequent intervals. No increase in the fat content of the 
upper layer of the Holstein milk was discovered during the period of observa- 
tion, but in the case of 3 of the Guernsey milkings from 3 to 5 minutes sufficed 
for a recognizable increase. 

Data are also cited from 4fi daily milk records to show’ that the error intro- 
duced into the daily fat i)recentages by taking ecpial instead of aliquot parts 
of the morning’s and evening’s milk is in most cases well within the error of 
calibration of the Babcock test bottles. 

The comparative value of quantitative and qualitative bacteriological 
methods a.s applied to milk, with special consideration of the methylene 
bine reduction test, E. G. H\sttnos {Jour. Dairy ^ri., 2 {19J9), No. 4. pp. 29S- 
Sti ). — The author disciis.ses the relative accuracy and fields of usefulness of 
the standard plate culture method, the method of direct microscopic examina- 
tion, the little plate method of Fro.st (E. S. R., 36, p. 574), and the methylene 
blxTe reduction test for determining the number of bacteria in milk. 
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Tlio reduction test is held to possess unique advanta^^es for use in milk 
control work In small com in uni ties and for purposes of rapid survey. “The 
api)roximate bacterial content of 200 samples can easily be determined in 10 
to 12 hours. ... A water bath, some means of heating it to the desired 
temj)eraturc, pipettes, and test tubes make up the apparatus needed, and an 
aqueous solution of methylene blue the only reagent.” 

Five applications of the methylene blue reduction test to samples of milk 
whose bacterial content had been varied by the addition of different amounts 
of the same inoculum are reported. In all cases the reduction time was in- 
versely proportional to th(‘ amount of inoculum added, whereas the acidity de- 
veloped was not. This experimental procedure is considered the most reliable 
one available, and the author protests against the common assumption that the 
plate culture method slmuld he taken as the basis of comparison in estimating 
the reliability of a bacteriological test. 

The (‘\perimenls rei>orted woro made at the Wisconsin Kxi^eriment Station. 

AVhat is coiiclensery milk A\<)rtli? A. C. Andehron (Jotir, Dairy Sm,, 2 
(19t0)y Ao. 3, pp, — The autlior presents itemized schedules of the 

costs from Api il. lhir>, to Sojaember, IhlT, of mamilact uring and selling a case 
of sn <'(‘l('n(Ml condensed milk, based upon the data of llunziker (E. S. II., 40, 
]). 2Sr>) appropriately modilU'd to allow for increasing exinaises, and gives by 
months tiie Jobbing prices received by a particular factory during this period, 
iho ]a‘ie«'s wliicb it paid farmers for fluid milk, and the prices which it could 
have paid and still lane made a prolit of 10 pc'r ecair on all expenditures. 

For the fii’st 8 months the Jobbing price was $5 65 for a case of 48 cans 
(requiring 110 11 )s. of milk). The company could have paid $2.15 per hundred- 
weight for milk during tliis time, hut the price aetually ])aid for milk testing 
0.5 per (‘(‘lit vaiJ('<l friun $1.07 to $1.62. The ease priec was $5.00 from I>ecem- 
her, 1015, to April, 1016, and $6 from May to Septemlx'r. In March the 
spring drop in whole milk iirices began, a mininnim of $1.21 per hundredweight 
being rem'hed in June. Ey 8t*ptemb(T the prh'e bad returned to $1.46. During 
tlu' 10 montlis the buying price averaged about 41 ets. below the “possible” 
price. Dll November 1, the case prnv was raised to $0.75, 'but on a winter 
schedule of over $2 the buying prices for 4 months aieraged only about 19 
cts ])er }iiiii(lr(Mlv\eiglit below the “possible” priee. In IMardi, 1017, the case 
l»ru‘e was advanced .50 ets. and the whole milk price reduced FI ets. In May, 
1917, the case price was raised to .$8, the top point, and the milk reaciu^l its 
lowest price ol the year, $1.70. The cost figures show that a price of .$.3.04 for 
milk ol this time w’ould have netted a 10 jier cent jirolil. From June to Sep- 
tember the caM' jiriee was $7.50. A price of .$2.61 i>er bund red w^eight could have 
been paid, Imt the actual biiynig price varied from $1.75 to $2.40. 

“In reviewdng tlie facts it is evident tluit the selling price of the case of 
manufactured goods was not used as a controlling factor in determining the 
pric(vs to be paid to producers.” 

Thirteenth annual conference of the American Dairy Science Associa* 
tion {Joar. Dairy Sci.y 2 (19 iff), No, 4, pp, 2.5.9-2?’6). — These pages report the 
proceedings of a meiJlng held at Columbus, Ohio, on October 14, 1918. The 
following committee reports are published: Statistics and Marketing of Dairy 
Products, presented by R. C. Potts; Methods of Conducting Dairy Cattle Judg- 
ing Contest, by 11. RabiJd ,* and Legal Standards for Butter, by IM. Mortenseii, 
Tbe last named committee recommended that iinsalted butter be detlned as 
butter comaiiiing less than 0.7 per cent salt, and that the butler fat minimum 
for unsalted butter be 82.5 per cent and for salted butter 80 per cent. After 
discussion the report w^as received, but not formally adopted. A discussion led 
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by F. W. Bouska on the difficulties encounteml in testing buttermilk for fat 
is also reported. 

The proceedings of the twelfth conference Imve been noted (K. S. U.» 40, p. 
476). 

VETERINAEY MEDICINE. 

A text-book of general bacteriology, E. D. Jouoan {Plnhnhlphia and Lon- 
don: W, B. Hanndcrs Co., tnU), 6. cd., rcv„ pp. 60/, pis. 2, fips. /77).— This is 
the sixth edilion ol tlie \(*liiTne i)revi(uisly noted ( E. S. It., 3d, p. 130). Certain 
chapters have bet'ii exlensivcdy revised and several new s(‘ctions imve been 
added, iixduding brief descriptions of infectiou.s jaundice, rat bite fever, and 
trench fever. 

Live? stock sanitary law.s of Montiina; also rules and regulations anil 
orders of the Montana Li\e Stock Sanitary Board {IjIvc fdock Sanit. Laws 
Mont., 1 {lOtO), No. /, pp. 160). — A compilation t)f the laws, rules, regulations, 
and orders. 

A serious forage poison, J. A. Eujott {Farm and Ranch, SO {1020), No. 6, 
p. 16, fi<j. 1). — A species of erjiot {Clark eps paspali or C. rolfsii) which occurs 
on a common forage grass {Paspahini Iwvc), is said to have been very preva- 
lent in Arkansas during 1910, 

Some factors influencing the final hydrogen-ion concentration in bac- 
terial cultures with special refereiiee to streptococci, II .1om:s {/onr. 
Infect, Diseases, 26 {1020), No. 2, pp. 160--1(l)) —With th(‘ iis(' of tlie hydrogen 
electrode previously notiul (K. S. li., 41, p. 59,3), llie author has studied the 
effect of c(*i*taiii factors upon the tinal Pi-ion concentnition in cultures of a 
hemolytic stroptococen.vi of a t.vpe. 

It was first (h4ermin('<l tliat succ('^'^)^(‘ transfers of lh(‘ same organism in 
the same medium, incubated iindt'r the same (‘onditions, develoj)ed prjictically 
identical Il-ion con cent rations. The Il-ioii concent ration was, however, found 
to vary with llie bulTc'r content of tin* mediiiin, tin* ])ercen(age of gliico.se, the 
kind of iitillzable carboh,\ drate, and the jiresence of ascitic thiid. 

“ From the results it is sedn that, to obtain any a(*curate information regard- 
ing the final ll-i(»n concentration of an orgaidsm, a numhiT of (actors should 
be taken into consideration. Tliis charartoristic, the limiting il-ion concen- 
tration o{ a given orgaidsm, to have any sigiiilicanco or subsefpient apr>lication 
should be dethied in terms oJ tlie compo.silion of the medium, tlie initial reaction, 
and any other conditions which favor or hinder abundant growth of that 
organism.” 

Presence of specific substances in the leucocytes of ijnTniiiiizcd animals, 
A. Baciimann {Compl. Rend. Hoe. Biol. [Fans], 82 {1910), No. 2a. pp. lOSl- 
lOSS ). — The author states tliat lie has been able to demonstiaite tlu* presence in 
leucoc,\tes of immune animals of products more stable than endolyslns and to 
which the hnicocytes owe their specific immunizing properties. 

Some factors influencing the potency of concentrated antitoxic serum, 
O. R. llixsoN {Jour. Infect. Diseases, 26 {1920), No. 2, pp. ISO-Ufl, fig. 1). — This 
paper ri'ports the results of an investigation of heat upon the antitoxic content 
of the globulin fraction of serum. The method used for concentrating tJic ser- 
ums was the Banzhaf method as modified by Ileinemann (K. S. R., 36, p. 179), 
except that ditTerent portions of the plasma ammonium sulphate mixture were 
heated to GO, 64, 68, and 72° C., respectively. The i>otency was determined of 
these different samples of plasni.a, and also of the dialyzed products of the four 
heatings fractionated at 38 i>er cimt and 50 i>er cent saturation with ammonium 
sulphate. Both tetanus and diphtheria serums were used. 
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It was found that the percentage precipitation of proteins from heated plasma 
containing JIO per cent of ammonium sulpliate was increascHl as the temperature 
applied was iJi(*reas<*d, and was not eoni))lete at TC". Willi the increased elimi- 
nation of protein an increased percent a of antitoxin was also piH^cipitated, 
but the percentage loss of antitoxin was less than the percentage hiss of x)ro- 
tein. With increased temperature a transier of antitoxin from the insoluble 
protein to the more soluble fraction occurred. Although this was greatest at 
G4“, the total quantity of antitoxin lost by increase of temjierature was found 
to be so grt‘at as to render heating higher tlian G()“ proldbitive from a com- 
mercial point of view. 

In the fraclioned serums of both diphtheria and tetanus, the 50 per cent frac- 
tions contained more units per gram protein tlian the 38 per cent or the un- 
fractioned serums. As the tempta-ature increased the 50 per cent li-actions of 
the tetanus serums showed a greater proportionate increase in units per gram 
protein over the unfractioned seniins than did tJie 50 pn- cent Irnetions of the 
iJi])htherla serums. This is explained irom tlie tact that tiie tetanus plasma 
iiad agi*d for a much longer period than the dipldherla plasma, resiiliing in a 
greatm* alleraiion in the proteins. In general, with liie application of increas- 
ingly greater amounts of heat tlie ratio of solids ol the more sohihle to those of 
tiie less solulde fractions of tlie psendoglobnlin was not materially ('hanged, but 
the iioteiK'y of both i'racUons of tJie ]»s(*udogl(»hniins was inci eased. 'J'he more 
.soluble portion of th(‘ pseudogiohiilin traction was iuoi>ortionateiy richer in 
anlitoxin than tlie less sohihle portion, and as Die tem]>eral apiilied reached 
a point near tlie complete precipitation <d the glohuh ns tlie character of the end 
product obtained was that of the more soluble fraction of the psoudogiobulin. 

Tlie report iiicliidi^s a discussion of tlie faclois delermining tlie color of con- 
centrated serums. 

The siiociflc action of the euglobiiliii of vaccinal serum, jM. IIenseval 
(Vompl. Hcnd, Noi'. Btol. [/Viri\*l, Mi (i.V/tl), No, 25. pp. 101 t-iOld) . — Experi- 
ments are r(*ported wlilth are thought to establish clearly that tfie eiiglobulin 
of vaccinal st*nnii ixkm'sscs a siiecilie iinnmuizing power which is as marki^rl in the 
stale of susjieiisiou as in solution, indicating tiiul Us action upon the virus 
Is a phenomenon of adsorption. 

Conc<‘riiiiig th<‘ mode of action of vaccinal eiigiobuliii, — The adsorption 
of virus by normal euglobiiliii, M. IIknskvai. {Conipt. Bue. Biol, 

[runs], M2 {nUO), No. 25, pp. 101’ 't-lOlU) (Nad inning the study of the eiiglo- 
bulin of vai^dnal serums iiottHl a!>ov(‘, e\iden(*e is furnished Uiat the eiiglobulin 
of normal serum has the powa*r ol adsorbing virus. The author eoncludes that, 
if this tlieory is applicable to vaccinal s(*rum, vaccLnatnui must have lor its 
effect tlie reinforcenu^iil of the adsorbing iiower of protenns so that complexes 
with the virus are formed wdiich can no longer be dissociateil. 

The influence of normal beef serum on tiic anthrax bacillus, ,J. A. Kol- 
AiEU, T). C. Wanner, and M. K. Koeiiucr {dour, lulcct. Diseoac'i, 2G (1920), Nif, 

pp. l/f8-150). — The influence of normal beef serum upon the anthrax bacillus 
was studitHl in vivo by an investigation of its protective and curative jiroper- 
lies in antlirax infection in rabldts and mice, and in vitro )>y bactericidal, ag- 
glutinating, and complement binding U^sts. As rabbits were found highly im- 
mune and wdiite mice highly susceptible to the culture of anthrax liacilli used In 
the investigation, the serum of these animals was included in tlie study lor pur- 
poses of comparison with beef serum. 

Fresh, sterile, normal beef serum was found to be but feebly toxic for white 
mice when injected intraperitoueally, doses ecjuivalcnt to 10 cc. per ltX> gm. of 
body weight being well borne. l*rotection tests consisting in the iutraperi- 
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toneal Injection of mice witli heated and imiieated normal beef «oruni in doses 
ranging from 1 to 10 cc. per 100 gm. generally failed to protect the animals 
against one to five minimal lethal dost^s of a culture of anthrax bacilli. 
Rabbits proved to be unsuitable for protection tests owing to their high degree 
of natural immunity. 

Unheated normal heef serum and rabbit blood were both bactericidal for the 
anthrax bacillus, heattnl btvf serum somewhat less bactericidal, and mouse 
blood without appreciable effect. Normal beef serum contaiiuMl variable 
amounts, and rabbit and mouse serum small amounts of agglutinin for anthrax 
bacilli. Heated serums contained less agglutinin. Noriual beef, rabbit, and 
mouse serums did not contain complement fixing substances lor antigens of 
anthrax bacilli. 

“At best it would appear on tlie basis of tlies<‘ expc^rirnents tlitU normal beef 
serum, as secured from animals under ordinary conditions, is but feebly 
protective or curative for anthrax, and while its administration as described 
by Penna and his associates [E. S. R., 40, p. 582 J ma.\ favorably intluence the 
pustule it is doubtful if the serum is sutllciently powerful to intluence anthrax 
bacteremia.” 

Blackleg immunization, A. Ktchhokn {Rpt. IL 8'. Jjire Siock Sanit. Assoc., 
{J918)y pp. 102-112 ). — This paper, presented at the tinnnal meeting of the 
U* S. Live Stock Sanitary Association held in Chicago in IXvenilKT, 1018, sum- 
marizes the present-day knowledge concerning the nature (»f blackleg niul the 
relative value of the different products whicii have* Ix'on d('velo}H‘d as immuniz- 
ing agents. 

l)eer-fly fever or Fahvent Valley plague, K. Fram is {kuh. ITealih Upts^ 
[U. 8’.], 34 {1919), No. 37, pp. 2061, 2062 ). — This relat«'i; to an nlT(H‘tlon, an in- 
vestigation of which by the author was comiiKaiced in ,)ulv, 1010, that during 
recent years has occnirred among the rural population of Millard (^)iinly. Utah. 
The dist»ase is thought to he initiated by tly bio* on .som<‘ exiiosed siirlace of 
the body, and is manifestcMl by the enlargements ot the ]ymt>li gltinds wlu(*h 
drain the bitten area and by a feviT of a septic type lasting from thn^e to six 
weeks. The site of the bite and affected lym]4i glands become tender and 
inflamed, and they coinnionly suppuruti*. Tliere is marked jirostrat ion, and the 
patient is conflned to his bed. Probably 24 cas<\s occurred in Millard Comity 
in each of the years 1917, 1918, and 1019. The first case known to terminate 
fatally was reported in 1919. 

Guinea pigs and rabbits were inoculated, u first series with blood from a 
patient suffering from the affection and a second seiies with )nis obtained from 
a suppurating cervical gland of the patient. Both sei ies ol animals developed a 
disease which proved fatal in a few days. At iiost-mortian these casivs ex- 
hibited caseation of tlie lymph glands and .small necrotic foci throughout tlie 
liver and spleen. Cultures made on ordinary laboratory media Iroin the lesions 
of the animals dying from the disease were negative, but eiil lures made upon 
coagulated egg yolk yielded a growth of small lioiiinotlle coccobacilli. These 
cultures reproduced the lesions of the disease in guinea pigs. 

The lesions found by the author in the experimental animals used in tliis 
investigation were apparently those of the plague-like disease found in ground 
squirrels in California, as described by McCoy in 1911 (K. 8. H., 25, p. 249). 
The organism causing the affection was described by McCoy and Chapin in 
1912 as Bacterium iularense (E. 8. R., 26, p. 4G1), and an infection of man 
with it was described by Wherry and Lamb in 1914 (E. 8. R., 86, p. 450). 

The retest of reacting cattle, J. Q. Wills {Rpt. V. 8. lAvc UtocU Baait. 
A$soc., 22 {1918), pp. 53-^84, figs. 6 ). — In this paper, pi-esented at the annual 
meeting of the U. S. Live Stock Sanitary Association b(4d in Cliicago in December, 
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3918, data are presented concerning the retesting of known reactors to tuber- 
culin. A total of 35 cattle were retested d consecuU\(' times, and 33 cattle 5 
consecutive times, at irregular intervals. IntnulermaJ-ophlhnlmic and iiitra- 
dermal tests were used in some cases as well as the siibcutuiu'ous test 

In considering the results obtained, attention is calJed particularly to the 
fact that at least one lu'gative test was recordeil for each of the 68 animals, 
although with one exception all upon slaughter showed distinct tubercular 
h^Ions. From tins the author c*oncludes that “ any bovine animal showing a 
distinct and typical r(*action to tuberculin should thereafter be considered as 
tuberculous and treated accordingly. In our opinion these experiments have 
shown conclusively that the retest of typi<*Ml reaching animals is unnec(‘ssary 
and misleading, because such retests can not be reliod upon. The fact tliat 25 
l.K*r cent of tlie reactors shown on these records were found generalized on 
slaughter, although ])assing a salisractory test within a few days previous, 
would smn to justify this statement.” 

Tlie investigation also showed that the continual use of tuberculin even In 
excessive doses ai)pareiitly lias no liarmfiil eflects on bovines, but has a tendency 
to CM use eiicaiKsulalion of lul>ercular lesions in infected animals and a resist- 
ance to tlje furllu r action of tu)H‘rculin. 

The results obtaiiu'd with the various test methods w*oro so contradictory 
that tlie author cUiims no special adxantages for any one method. The Impor- 
tance is em]>hnsi/(Ml “of so caring for cattle while under test as to avoid 
irregular and tliictuating temperatures diu' to injudicious feeding or wat(*nng, 
exeUeinent, or other disturbing inlluences. ''file alternate interpridations of the 
results of the siilx-utaneous ti'st ar<^ largely <l(‘pend(Mit upon the propia^ control 
and supervision of tin* animal during tlu^ (^xammal ion.” 

IVogress ill tuberculosis control, J. A. Kikknan {Ainer. Jour. Vet. Med., 
15 {192G), Ao. /, pp. 1-7 ). — A pajicr read at the twenty-third annual meeting of 
the U. S. Live Stoek Sanitary Association, licid at Chicago, December 1-3, 

3919. 

The midland cattle disease (Agr. and Stock Dept. Tasmania, Bui. 8/f {1010), 
pp. 16, fUj^. 5 ). — Tins bulletin contains a preliminary report by A. Tlieller on 
the cnus<* of gal-lanizielvt(’, based ujxm investigations in South Africa w^hich are 
said to liav(' d(‘linilely iletmauined the cause of tiie disease. 

” The caus(' of gal-lamzietke, a disease of the muscular system of cattle indi- 
cated l)y degenerative processes, is a eoinbinnlion of two conditions. The 
disease and death is jirodiiced by tiio eating of bones in a pntnTactive stage 
and probably otber material, such as dry rotten llesh and substances that have 
b(‘en in contact with rotten flesh, wdiich contain a poison of probably a ptoinaiiio 
nature and bacterial origin that is produced undt'r cerluin climatic conditions 
(moisture and siibseouent beat) and thus is not always tu’esent. . . . The 
disease has exi>erlm(‘ntally been produced in cows that were piiLed on account 
of abnormal craving; they voliintanly and gre<Mli1y ate the hones and contracted 
typical lamziekte. There is no ditliculty to understand this when it is realized 
that as little as 4 oz. of putrefied bones are reiiuired to produce the disease 
when drenched. There could be no doubt that the disease w^as lamziekte. The 
microscoiiical lesions found In the inu.scles of these eattlo are identical with 
those found in cattle that contracted the disease naturally.” 

This is follovviHi by the minutes of a mi‘eting held to tliscuss the question of 
the further investigation of the disease. The bulletin eoncludes with an acc<aml 
by A. Theiler of the different clinieal forms of the disiaisc, namely, per-aciite, 
acute, subacute, and tin* stijfziekte form. 

Ppeveiitioii of hog cholera, O. N. TIackett {Cornell Vet., 0 {1910), Xo. h 
pp. 181-190 ). — This paper, presented at a mending of the Afiniu^sota State 
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Veterinary Medical Association in July, 1919, consists of a r:eneral discussion 
of the essentials in the treatment and prevention of hog cholera. 

Three new bacterial species pathogenic for the domestic birds, [P. B. 
Hadlet] {Jour, Ainer, Assoc, Instr, and Invest. Poultry Jlush.^ 5 {1919) y No. 9, 
pp. 67’J)9 ). — During the course of studies of the etiology of lyphoid-liko dis- 
eases of birds made at the Rhode Lsland Experiment Station, a bullet In relat- 
ing to which has been previously noted (E. S. R., 40, p. 685), the author met 
with three bacterial six^cies which differ in important respects from tlio causa- 
tive agent of fowl typhoid {B. gaUina/t'um) ^ from the causative agent of 
fowl cholera (R. aidsepticus) ^ and from all other at pres(‘nt r(*cognized bac- 
terial types. Tliey are described under the names Bacicritim jcffio'smiiK B. 
rettgerei, and B. pfaffi n. spp. B. jeffersoni Is ctuisidored undoubttKlly a new 
paratyphoid form, while B. reltgerei and B. pfoffl are not related to any 
organisms hitherto described. 

During the course of an epidemic among poultry in a southern Massachusetts 
town In 1909, in which B, jeffersonii was isolated, about 4,000 birtis died at a 
single plant, causing a total loss of about .$10,000 in stock and trade. The 
organism is described as a short (0.6 to 0.8 a*). Grain negative, nonmolile, non- 
liquefying rod, which stains with the ordinary stains but does not iiianirest 
either bipolar or r>^ripheral staining characteristics. In agglutinating t(‘Sls 
only a slight antigenic relation is manifested with strains of B. gaUhiarfun and 
none with B. aiHsepfimis. , 

B. rettgerei was Isolated hy Rettger from a fowl-cholera-like epidemic 
occurring in a flock of hens in Connecticut in 1909. It prov(‘d to be a short 
(0.5 to 0.8 p) Oram-negative, nonrnotile, nonliquefying rod, and docs not show 
either peripheral or bipolar staining. 

B, pta3 is said to have been obtained in 1014 from Krai’s Laboratory in 
Vienna, having been isolated by PfafC in 1905 from a canary epirbujiic. It Is 
medlnm-slified (1.2 to 1 4 g), Oram-negative, nonrnotile. nonliipiefying rod, 
manifesting neither peripheral nor bipolar staining. 

RTTRAL ENGINEERING. 

The civil engineer’s pocket-book, J. C. Traxjtwtne {Philadelphia : Trant- 
vyine Co., 1919, pp. 1528, Ulus.). — ^This is the tweiitii'th edition, revised, of this 
standard handbook, which contains data on almost every subject ndaling to 
civil engineering. This edition contains 1,464 pages of data in addition to an 
extensive index, indicating a growth of approximately 41 per cent during the 
past 10 years. 

Sixth biennial report of the Department of Engineering of the State 
of California {Bien, Rpt. Dept. Eriirin. Cal., 6 {1916-1918), pp. 109A’93A-h 
S6y figs. 5). — ^Tliis rerwrt describes the activities of the California State De- 
partment of Engineering for tlie biennium ended Noveinher 30, 1018, and in- 
cludes reports (ui cfwjperative investigations on water resources with the V. S. 
Geological Survey, and cw)perative irrigation investigations with the Divison 
of Irrigation Investigations of the Bureau of Public Roads, IT. S. Department 
of Agriculture. 

Nineteenth biennial report of the State Engineer to the Goi^ernor of 

Colorado, 1917-18, A. J. McCtjne {Bien, Rpt, State Engin, Colo., 19 {1917- 
18), pp, 320, fig. 1). — ^Thls report deals wdth the activities and expenditures 
of the Colorado State Engineer’s Oflice for the years 1917 and 1918, and in- 
cludes a special report on Drainage In Colorado, by D. O. Miller of the U. S. 
Department of Agriculture, and reports from different Irrigation fiistricts of 
the State. 
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Annual rei)ort of the Reclamation Service, 1917-18, A. P. Davis (Ann. 
Rpt. Rechnnation Serr. [IL <SM, 17 (f.0/6’), pp. 5^9, fifp J). — 'I'liis report covers 
the cxpenditoi ( s and tlie work eoin]>letc(l and in piwress durin^^ the lisc^al year 
ended June Jid, li)l8. 

Fourth bicimial report of the Reclamation Board of California {Bien. 
Rpt. Revlam. lid. CaL, Jf {1917-18). pp. //, pis. 12).— This Is a report on 

the progress and status of flood control plans and works within the Sacramento 
and San Joaquin drainage district ami u resnin<^ (»f the activities and accom- 
plishment of the hoard for the biennium ended December IB, 1918, 

Contract forms and specifications, A. K. IMoiigan and O. II. Paul {Miami 
[Ohio] Comer V. DiM., Tech. Rpts., pi. 6 {1918), pp. 102, pis. S). — These forms 
and siKH'itica lions are for the dams and channel improvements of the flood pro- 
tection works being executed by the Miami conservancy district, and include 
139 r(‘])res(‘ntative selections of plans made proimratory to letting contracts. 

Crapluial iiietliod for estimating storm-water i*un-oflf, 11. W. Hobneb 
{hhigin. Rews-Rec., S3 {1919), Ao. d, p. 282, fip. /). — A din gram is given for 
qui(*kly estimating storm-water run-off which is based on the formula Q“Cf A, 
in whi(*h Q—tlio total run-on in cu})lc feet per second, c~the run-off coeilicient 
of the area, i - the intensity of ralufall In cubic feet per second per acre, and 
A-~-the drainage area in acres. 

Three major power possibilities in California, F. H. Fowler {Jonr. Elec- 
irieity, Jfl {1918), Ao. 1, pp. 12-18, ftps. 12). — This Is a summary of the water- 
power situation as a whole in the vw\stern United States, with particular refer- 
ence to the Pit Ttiver, Feather ItJver, and Big Oret^k pi‘oje(‘ts in California. 

Power i)ossibilities in California, P. II. I’\)WiJ':b {Jour. Eleetricity, H 
{1918), No. 9, pp. 39J-305, fiys. 2). — Tills is a re]a)rt on a sui’vey of the ijower 
possibilities of tlie si reams of California. 

Uiidevidoped water iiower in the Southwest, F. 11. Fowlkr (Jour. Elec- 
tricity, Jfl {1918), No. 6, pp. 21p>-2'f8, jiy^. 3). — Idiis is a revi(‘W of power devel- 
opment possibilities in INevv Mexi^'o and Arizona. 

Irrigation engin<‘eriiig, A. P. Davis and 11. Ai WtLsox {\ew Tor]:: John 
Wiley d Ron'<, Jnc., 1919, 7. ed.. rev. aud evl., pp. A’ \ ///-[-tkph /h/.s*. 2'i8, pi. 1 ). — 
This is the stwenth edition of an old stamlard work which has been revisetl and 
rewTitten to include recent diwelopnients in irrigation engine(*ring, particularly 
those due to the activities of the U. S. Ite<‘lamation Sei'vice, ihe Irrigation In- 
vestigations Division of the Bureau of Public Bonds, V. S. Department of Agri- 
culture, and the State agricultural experiment stations. The suhj(H*t of irriga- 
tion englmH'rlng is covmed as completely as possible, and tl»e following chap- 
ters are included in their order: Soils, soil moisture, plant iood, water supply, 
ev^aporatlon, pumping for Irrigation, irrigable lands, application of water to 
the land, duty of water, measurement of irrigation water, drainage, canals and 
laterals, canal structures, storage reservoirs, sedimentation of reservoirs, dams, 
masonry dams, water rights, operation and mainteuance, investigati<ni of a 
project, specltlcatioiis for construction, and tables. 

Irrigation district laws of Oregon, 1919 {Sialeuh, Orcy.: Etate Water Bd., 
1919, pp. 3 j ). — The texts of the laws are given. 

Irrigation, E, F. Drake and P. 11. I'ktkrs {Dept. Jut. Canada, Irrig. Braneh, 
Rpt. Irrig. Etirveys and Insp., 1917-18. pp. If7, pi. t) — Tlds is a enmhined re- 
j)ort of llie Superintendent and Commissioner of Irrigation of Canada for the 
year 1917-18. 

Administration report of the Irrigation Rrancli, 1917-18 (Admin. Rpt. 
Irrig. Branch [Cent. J*rov. and Berar, India], 1917-18, pp. \lI]-\-90. pin. S).— 
This Isareport of the work and expenditures on irrigation of the Irrigation Branch 
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of the Public Works Department of the Central Provinces and Berar for the 
year 1917-18. 

Factors determining the duty of water in Irrigation, 11. Kohinson 
{Engin, Netvs-Rce.y 83 8, p. 855, fig. J). — Tiiese factors are presented 

diagramniatically. 

Most recent developments in the methods of measuring irrigation water 
to farms and Irrigators, F. 10. Trask {Munic. and Vouniy Engin., 57 {19J9), 
No. 3, pp, figs. 3). — The nulhor atlV4>cates the metering of irrigation 

water to farmers, arul describes a meter which he has found U> be satisfactory 
for this purpose. This consists essentially of a calibrated throat in which Is 
suspended a propeller wheel connecting directly by rod to a gear train having 
a dial from which may be read directly tlie volume of water either in acre- 
feet or cubic feet. 

The saving of irrigation water In wheat growing, A. and G. L. C. How Aim 
(Fruit ExpL t3la. Quetta [India] BuL // (1919), pp, [11I]^22, pi. 1, fig. i).— 
This is the second revised edition of this bulletin (E. S. R., BG, p. BSo), In 
which results obtained since the publication of the first edition in 3915 are in- 
cluded. The work was extended to the Punjab and has also been taken up in 
Sind and in the United Provinces. It has been proved by actual experience 
that the principles governing the use of irrigation water as established at 
Quetta apply to the conditions of northwest India, and also that at a compara- 
tively early stage on certain soils any furtliia* addition of irrigation water not 
only produces no result but actually depressi^s the yield. 

The irrigation of the Koitia plain, R. I. IMonky (Geogr. Jour., 5^f (1919), 
No, 5, pp. 298-303, pis, 2, fig. 1). — The general features ot this irrigation system 
are described. 

Pumping maclilnery, A. IVl. Greene, .7R. (New York: John WUeg d 8ions, 
Inc., 1919, 2. ed., rev., pp. VIlI-j-703, fig.^. Jf89, pis. G). — This is a treatise on the 
history, design, construction, and operation of various forms of pumps. Tlie 
first two eha))ters ai'e devoted to the history of the diwelopmont of jaimping 
machinery. These are followed by descriptive chapters on iuodi‘i*u pumps. 
The remaining chapters deal with design, construction, operation, and ti'sting. 

Hexagonal chart for finding velocity of water in pipes, (). AW Axtiiony 
(Engirt, NeivsJicc., 83 (1919), No. If, p. 169, fig. 1). — This singh" diagram em- 
braceKS six variable quantities, including velocity of flow, coetlicient of rough- 
ness, hydraulic mean radius and slope, together with the exponents of the last 
two quantities. 

Diagrams for excess loss of head in pipe lines, F. S. Baikey (Etigm. News- 
Rec.y 83 (1919), No. If, pp. 162, 163, figs. 2). — Diagrams are given for the pur- 
pose of quickly finding losses of head due to 90'^ bends of various radii, and 
also the loss(*s of head which occur at iucrcasers, reducers, gate valves, or 
liranches in a pij>e lino. 

Flow of water through one and one-half inch pipe and x^^alves, P. W, 
Greve, jb. (Purdue Univ., Pubs. Engin, Bepts., 2 (1918), No. 2, pp. 21, pis. fi, 
figs. 10). — This bulletin reports the results of 270 experiments on the losses of 
head in lUlu. straight black water pipe ami valves. 

It was found that the relation of loss of head to disc*hargo in all such cases 
can be represented by the general equation in which H; ™loss of 

head In feet of water, M and n are factors varying with the restriction of area 
to flow through the valves, d(‘erensing with increase in values of the ratio 
of the rise of disc to the nominal diameter of the pipe, and Q== discharge in 
cubic feet per second. 

It was also found that the coefficients for the Weisbacli formula for average 
values for small gate valves gave values of that are too small, that a gate 
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valve causes less loss of head than a globe valve, and that the losses are nearly 
equal for a ratio of rise of disc to nominal diameter of of 0.2.‘h 

Diagram for computing band spacing for wood-stave pipe, W. T. 
Barcheillkr {Enghu Newa-Rcc,, 83 (1919), No. 10, p. Jf72, fig. 1 ). — A diagram is 
given for pipe, 1 to 20 ft. in diameter, under heads of from 10 to 200 ft., and 
for band diameters of from f to 11 in., together with a mathematical analysis 
of band design. 

Leakage test of wood-stavo pipe-line, V. M. Crown (Eng in. Newx-Reo., 83 
(1919), No. €, p. 264t flos. 2 ). — The methods employed and the data obtained in 
a leakage test of a 30-ln. continuous wood-stave pipe are reported. 

Water was obtained from a 20-in. cast-iron main paralleling the wood-stave 
I>ll)e. A length of 21,800 ft. was closed (dT by gale valves. Watei- was supplied 
and measured by three disk meters arranged in paralUd. Simultaneous read 
ings were taken of the meters and pressure gauge ou four successive days at 
intervals of one hour. By constant repair during the test the leakage was 
reduced from 1,070 to 568 gal. per inch-mile )>er 24 hours. 

Creosoted wood-stave pipe and its effect ui)on water for domestic and 
Irrigation uses (Univ. Wash., Bur. Indus. Research Bui. 1 (1917), pp. 19, figs. 
8). — Bxj)€jriments on the effect of creosoted \\ood-sta\e jjipe on the potability 
of water and its usidulness for irrigation purposes are reported. 

A 56-lnch creosoted wood-stave pipo-lim* was usimI in the exinn-hnents. It 
was found that after the experimental pipivlino had been in si'rvlee for 18 days, 
no tast(‘ of (Teos(»te eould be deteided in a sample of the water diluted with 
two parts of ordinary cily w'ater After 20 days, no taste of creosote could be 
detetded in undiluted whaler flowing through it. 

With reference to irrigation waters, it was found that “the amount of 
creosote that diffuses into w^ater in ordinary creosoted pipes tUx'S not have an 
appreciable injurious effect upon plants either in the time of giTmhuition, the 
[lerceiitage of germination, the rapidity of growth or the general vigor of the 
plant.” 

The farm water supply and sewage disposal, W. H Day, 11. R, Graham, 
I), H. JoNKS, Jind H. L. Fulmicr (Oniati/) Dept. Ayr. Bui. 2(17 (1918), pp. 80, 
figs. 66). — This is a rather extensive ixqmlar bulletin dealing with the me- 
chanics, hydraulics, chemistry, and biology of farm water supply and sewage 
disposal systems, wdtli Sfiecial reference to conditions in Ontario. 

A disposal station for a can privy system, 11 B .Johnson (Pub. Health 
Rpts. [U. S.), 34 (1919), No. 22, pp. 1187-1192, pLs. 2, fig. 1). — The system is de- 
scribed and illustrated. 

Drainage laws of the State of Illinois, in force July 1, 1917, compiled 
by L, L, Emmerson (8ipriny field : Kiatr, 1917, pp 18))- — The U'Xt of the hnvs is 
given. 

Drainage district laws of Oregon, 1919 (Salem, Oreg.: State Water Bd., 
1919, pp. 34 ). — The texts of the laws are given. 

Drainage in Michigan, D. G. Miller and 1\ T. Simons (Mich. Geol. and 
Biol. Survey Pul). 28, Geol. Ser. 23 (1918), pp. 133, pis. IS, figs. 5 ). — This is a 
reiiort of a sur\ey of the drainage situation in ^lichigan made In coop(‘ratiou 
with the Drainage Investigations Division, Bureau of Public Roads, U. S. ])<*- 
partment of Agriculture. The surface toiK»graphy of the soutliern peninsula 
varies from level to hilly, and of the northern peninsula from level to moun- 
tainous. It is estimated that In the southern peninsula there are 2,836,006 
acres of reclaimable w^et lands, Included in 68 counties, and that in the northern 
peninsula there are 2,598,000 acres of reclaimable w^et lands, include<l in 15 
counties. 
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With reference to soils, It is stated that the southern peninsula consists of 
11.6 per cent swamp and lake, 55.2 per cent clayey and sandy till, and 35.2 per 
cent sand and Ara'^^el. Thi^ northcTn peninsula consists of 25 per cent swamp 
and lakes, 49.02 per cent clayey and sandy till, 17.5 per coni sand and i^ravel, 
and 8 per cent rocky knohs and ridj^es. 

Data on the present and future needs of the State for drainng:e are dis- 
cussed, together with the relations of drainage to other problems. The text of 
the Michigan drainage law and abstracts of the drainage laws of otlier States 
having drainage problems similar to those of Michigan are given, tog(‘tlua* with 
recommendatioiLS for an improvement in the general drainage situation in 
the State. 

Farm drainage, F. F. Shafeu (TF. Ya, Agr. Col, EH, Circ. 21^6 {1919), pp. 
SSf figs. 16) — This deals wdth the general features t)f the planning and construe- 
tlon of tile-dralnago systems in West Virginia. 

It is estimated that there are approximately 195,000 acres in West Virginia 
which can be ImprovtHl by drainage. “Of this amount, probably acres 

or over are permanently swampy; 10,000 acres .swampy at times; 85,000 or 
90,000 acres i>erio<lically wet or overflowed; and 85,000 or 90,0iK) aeres so wet 
at times that good crops can not be successfully grown.” 

Various beiielUs from tile drainage, F. E. Beak (Mo, Bui. Ohio Kta.^ 4 
{1919) i No. 10, pp. S19-1M7, figs. 4) — '*"his Is a summary of the benefits of tile 
drainage which lune been established by studies at different State C'xperinient 
stations, particularly the Ohio Station. It is pointeii out that, in Ohio es- 
pecially, tile di’ainage rcmeilies alkali spots, grayish-white unproductive areas, 
and rawness of subsoils; decreases acidity; compensates losses by leaching; 
and increases yields. 

Deep subsoiliiig of orchards in the Lindsay district, Tulare County, 

P, R. Bfann (Mo. Bui, Dept. Agr. Cal., 8 (1919), No. 9, pp. 6S7-6liO. figs. //).— 
Work with a giant subsoiler tool weighing 2} tons with a submerging blade 
5 ft. long is reviewed. The conclusion is drawn that deep suhsoiling will prove 
to be a necessary treatment for pi’actically all orchards in this region in order 
to permit of proper development. 

Excavation: IMachinery, methods, and costs, A. B. McDANm. (Ncio York: 
MoOrair-Hill Book Co., Inc., 1919y pp. XlX-\'54Sy figs. 209). — This book Is di- 
vided into two sections. One section deals with a description of the con- 
struction, methods, and typical cost of operation of different typ(‘S of excavat- 
ing machines. The second section embodies a comparative study of the eflicient 
and economic use (»f the ditferent types of machines in the various lields of 
construction w^ork. 

The flrst section is divided into tw^o parts. Part I deals with scrapers, 
graders, and shovels, including chapters on tools for loosening and hand ex(‘ava- 
tion, drag and wheel scrapers, blade or road graders, elevating graders, capstan 
plows, and power shovels. Part II deals with dredges, and contains chapters 
on scrap('r excavators, templet excavators, trench excavators, whe<‘l excavators, 
cableways, dipper dredges, ladder dredges, hydraulic dredges, subaqueous rock 
drills, and car and w^agoii loaders. 

The second section contains chapters on highway construction ; railroad 
construction; reclamation work; rivers, harbors, and canals; municipal im- 
provements; quarries, open-cut mines, gravel pits, and brickyards; and 
tunnels and underground mines. 

Highway laws, revision of 1918 (Hartford, Conn.: Btate Highway Dept.., 
1918, pp. 4$). — ^The text of the law is given. 
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Highway laws: AmeiKlmcnts of 1910 (Hariford, Conn.: State HigMmy 
Dept., 1910, pp. text of the iJiws is given. 

Laws relating to highways and bridges, oorapiled by W. (\ Maukiiam 
{Topeka: Kans. Jlttjhway Cornm., J9JH, pp. J66). — Tiie text of tlie laws is given, 
ineliuling all laws of the State that alTect road and bridge work. 

Supplemental laws relating to highways and bridges {Topeka: Kans, 
Bigluvay Comm., 1019, pp. 12). The text is given of those laws, which are 
giuppleinental to the compilalioii made in 1018, as noted above. The rules and 
regulations governing the enforeemeiit of the Federal Aid Act are also given. 

Important statutes relating to State Highway Department of the State 
of Oregon {Salem, Greg.: State Highuag Dept., 1010, pp. HO). — lliis is a com- 
pilation of t('xls of dilTerent highway laws of Oregon. 

C-ounty road legislation, \V. A McFkan {Dept. Puh. Highways Ont,, County 
Road 1010, pp. 26) — Tlu* text of this legislation is gi\en, including the 

Highway Iniprox (‘nnait Act and i>ro\isions of the Ontario Highways Act re- 
lating to County Koads. 

First annual report of the llighwav Department of Georgia, T. E. Pat- 

TPmsoN {Ann. Rpt, Ifighivny })cjd. iUf., 1 {tOlO), pp. 60. pJs. 12, fig. 1 ). — ^This 
is a rejxtrl <»f I be w ork ,and expenditures of the Georgia Higlnvay Department 
for the period ended June In. 1910. 

Report of the Stalin Highway Commission, 1018, H. C. Heaud {Iowa 
State Highway Com., Ann. Rpt.. 5 {tOlH). pp. .31/6, pis. 0, jigs. 7). — This is a 
rexiort ot ibe work and e\p('n(Utures of ttie low’a Hlalnvay Commission for the 
year eudi-d Ikoenihia* 1, 1918. 

Twenty-sixth annual report of the Massaelnisrtts Highway Commission 
for the fiscal year ending November oO, 1918, W. D. Soiiier, F. I). Kb:mp, 
and J. 'SV. t^an {Ann. Rpt. J^fa.ss. Highway Comm., 26 {10 JO), pp. 186, pis. 5). — 
This is a rep(.it of the work and expenditures of tin* ]\rassat‘liiisetts Highway 
Oonimlssi(H) for the fiscal year ended Novenilier 80, 1918. 

Kleventli and twelfth annual reports of tlie hoard of county road com* 
missioiK'rs of Wayne County, Mich,, 1910-17 and 1917-18, E. N. Hines 
rrr al. {Ann. J\pl. fid. Road Coinnns. Wayne Co., Mieli., 11 {1011), pp. 80, pL 1, 
figs. 50; 12 {1018). pp. 80, pi. 1, figs. 10). — These iX'ports deal respectively wTth 
the acti\ities and expenditures of the board ol county road commissioners of 
Wayne County, Alicli,, tor lli(» yeais ended SeiJemlKT 80, 1917, and 3918. Each 
inchuh's (ousiderable (mgliuTring data relahiig to th(‘ design and construction of 
concrete roads as practiced in the county. 

Gasoline consumption tests dcmionstrate value of hard, smooth-sur- 
faced roads, A. K. Johnson {Rngin. Neas-Rre., 81 {1918), Ro. 10, pp. 8Jf2~-850, 
figs. 8). — Tests on earth, gravel, hituminous macadam, lirick, and concrete 
roads, using five 2-ton trucks tt) determine the relative amount of gasoline 
actually consumed in the opt'ration of trucks over different types of road 
suriaces, are reiKirfed. 

It w’as found that the poor(‘st road surface, the earth, required 204 per cent 
more consumjition of gasoline than the conorele. “ The saving re(‘orded be- 
tween the two wauild jiay towaird the construction of the smooth surfacing at 
the rate of »$3,000 per mile jier year on a road carrying a daily tratlic of 5(K) 
motor vehicles.” On smooth, hard roads, wTien the truck is operated on third 
gear there wms a certain waste of gasoline, wiiUe on the softer roads, or those 
pulling harder, there w^as not so much dilh'rence. When the trucks w’cre loaded 
with 2 tons and operated on fourth g(*ar on commercial runs, it was found that 
the amount of gasoline consumed per mile on the hard, smooth roads — concrete 
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and tlio smooth brick — wos ai>oiit 0.085 pal., as compared with a oonaiimptiou 
of 0.178 p:al. on the earth road. 

“Ill proportion as the surface of the road was of n character that offered 
greater resistance, the increase in the amount of gasoline is to be noted. Thus, 
on the brick road which was somewhat worn there was an increase of 10 jier 
cent, on the bituminous m{ica<liim 24 per cent, on the good gravel 25 per cent, 
and on the fair gravel road 64 per cent of the amount of gasoline consumed 
over the hard, smooth surfaces.’* 

Good roads pay for themselves twice every year, .T. C. Veenttttyzen 
{Engin, Ncirs-Rcc.y 8S (7.9/0), No. 5, pp. 2] 4, 215). — ^This report states that a 
comparison of accurate traffic censuses with haulage contract price's over both 
improved and unimproved roads in Los Angeles County. Cal., shews highway 
improvements to l)e an economic investment. On the basis of available data it 
has been found that three main roads ha\c paid for their original cost about 
nine times during four years. 

Tests of thin-base monolithic-brick road, II. 11. EmvAKus (Engin. Neios- 
Bee., SS (1910), No. 2, pp. ISIf, 185. fig. 1). — Three years* service tests of a monO“ 
lithic-brick road with a v(*ry thin layer of concrete for the low(*r portion have 
confirmed the results of laboratory experiments that a monolithic-brick slab 
is as strong as a 3 : 2 : 8 gravel concrete of the sjina* thickness. 

Comparison of road suhgrado and air temperatures, C. C. Wiley (Engin. 
Newb-Rec., 83 (1919), No. 8, pp. 128, 129. figs. 2). — The preliminary results of 
an inve.stlgation being conducted by the University of Illinois are re|)orted, 
in which thermographic measurements are being made to stud\ the variations 
In temperature between the atmosphere and the subsoil of hanhsurfaee pave- 
ments. It has been shown that changes in temperature are transferred very 
slowly from the air to the subsoil. The studies are b('ing continued. 

Capacity load and ruling grade in highway transportation, R. C. Bartvett 
(Engin. and Contract.^ 52 (1919), No. 28, pp. 687, 688, flg.s. S). — This report in- 
cludes a mathematical analysis of the relation between capacity load and ruling 
grade for trucks and trailers, and graphic data which .show that the trailer load 
falls off more rapidly for the hard, sraootli type of pnvenumt than tt does for 
the other kind. In order to preserve the advantage which the hard, smooth 
pavement offers on a level grade, the ruling grade must he made <M)ii.siderably 
less than that allowed on an Inferior road surface. 

Comparative cost of maintaining roads with tractor outfit and eight- 
mule outfit, N. C. HtJOHES, JR. (Munic. and Covniy Engin., 57 (1919), No. S, pp. 
115, 116, fig. 1). — Comparative cost data on road maintenance with a 15-25 h. p. 
tractor and an 8-mule outfit working two 7-ft. blade road machiiK'S show a cost 
per mile at 9 miles per day of $1.89 for the tractor and a cost per mile at 10 
miles per day of $2 .53 for the mules. When using a 8-wny drag the cost per 
mile was $1 .8.81 for tlie tractor and $1.80 for a 6-muie (Uitfit, 

Maintenance costs of primai*y highways in Washington for two-year 
period, G. F. Cotterill (Miaiic. and County Engin., 57 (1019), No. 2. pp. 51- 
56). — This report presents tabulated statements summarizing the expenditures 
charged against the primary highways of the State of \^5^shington for their 
maintenance, repair, and eiiulpment from Xune, 1917, to May, 3019, iiicIiLSive. 

A general conclusion drawn with reference to the relative cost of upkeep of 
macadam and hard-sin*faced roads is that at least $500 per mile is being saved 
wherever a properly built hard-surface road has replaced macadam or gravel on 
heavy- traffic highways. 

I^roportion and reasonable economy in rural road design, W. G. Haroer 
(Engin. News-Rec., 88 (1919), No. 7, pp. 824-^27, fig. 1). — ^The author discusses 
proportion and economy in grading, foundations, widths, and courses on the 
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basis of datn gathercni during 10 ypara’ Inspootion oxporlonco^ and reviews plans 
for some 2,000 miles of proposed road improvements. AVhile the general 
Impression produced by this study was not favorable, it Is stated that the most 
encouraging feature lay in the marked improvement In practice over 8 to 10 
years ago. 

Road materials in the vicinity of Regina, Saskatchewan, L. RicmFX^KK 
{Canada Dept. Minen, Qcol. Survey Mem. 107 (1919), pp. r+28, pi. f, figs. 5 ). — 
This is a report of a survey of road materials in the vicinity of Regina, Sas- 
katchewan, during the summer of 1017, cov(*ring an area 50 miles hy 25 miles, 
the traffic on the country roads of which is considere^l to be the heaviest in 
Saskatchewan. Ttie materials available for road surfacing in the area are 
glacial bowlders, gravels, and sands. I^ahoratory tests on these materials are 
also rc'ported. 

General specifications for road work (Sjrring field. III.: Dept, Puh. Works 
and Bldfn., Dir. Highways, 1919, pp. 108). — These are the road work specifica- 
tions of tli(' Highway Ilivision of (he Illinois I><‘i)arlnient of Public Works and 
Buildings and cover espfK'ially construction details relating to (‘arih work, base 
courses, pavements, concrete, etc. 

Charted summary of State concrete road specifications, A. N. Johnson 
(Unpin. N* p s-Rc(\, HS (1919), No. 4, pp 100-1S2, figs. 2).— -This article contains 
a chart summarizes tin* main features of the latest specitinitlons for 

concrete roads of the various State highway departments. 

A relatively large proportion of the spec] fient ions call for a definite grading 
hy sizes for tine aggregate. ''Hie Fren<‘h coefficiwt for W(‘ar for cnarsi' aggre- 
gate is sp»xifi(‘d in p(‘rhaps a third of the six'cificatlons. The taHpjirements 
vary from 12 to d. In the mixing there Is a very gimeral agreement as to the 
proportions to he used, the majority of spesalieat ions calling lor a 1 .2:3 mix- 
ture. Most sfieeifieations now intiicate the time for mixing, the larger number 
pre^’<Tihing 1 minute, while 10 Staff's n*qnlre 1^ minutes, and but 1 or 2 as 
short a time ns ^ minute. The measuring of materials is generally emphasized, 
atul si>eeific re(j|uir<‘nients ns to how this shall ho done are found in many 
specifications. 

There is a \\ide divergence in the provisions for joints. Four Stati's specify 
no <‘xpansion joints at all, the others requiring expansi(*n joints spaced at 
intervals varying from 25 to 40 ft. 

The pnnisUjiis for finishing afford interesting comparisons, the general 
tendency hidng to provhh' those methods which will insure a dense and true 
surface. Requirements that the concrc'te he covered with wet earth are general. 
In a few In.staiKH's, ponding is specific. Most States require tluit ihe coiuTcte 
shall be covered from 10 days to 2 weeks. In one instance it is as low as 8 
days. There is more variation as to the lime a road is to ho kept closed to 
traffic, the limits prescribed being between 8 days and 30 days. 

Points of importance which the author considers to be inadequately covered 
are the permissible variation from a true surface and the consistency of the 
mixture. 

Concrete in roads, bridges, and culverts, H, E. Bkeed (Munic. and County 
Enpin., 56 (1919), Uo. 6, pp. 222-225, fig. 1 ). — ^The author describes fiel<l tests 
of the materials for concrete roads, and reports the results of Impavt tests 
made with the New York Highway Pepartmeut impact testing machine, which 
showed that ** crushed stone concrete resists impact better than gravel con- 
crete, Large sized materiiil is more durable than the small sizes. Toughness 
is a very important factor in aggregate that is subjected to impact. The fine 
and coarse aggregate must both be good if we are to get the most from the 
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pavement. Coarse grained sand mortar resists impact better than a mortar 
made with finer grained sand.” No relation has been observed between com- 
pressive strength and resistance to impact. 

Methods of handling the materials are also discussed. 

Bond between steel and concrete, M. O. Fuij.kr {Concrclc [J^etroity 
15 {1019)y No. 5y pp. 201-205. fi(js. 5). — Experiments on the strength of bond 
between concrete and steel, conducted at Lehigh University, are reported, In 
which a 1:2:4 concrete and several types of S-in. reinforcing steel wore used. 
The concrete was tamped parallel to the axis the steel in some of the 
specimens and normal to the axis of the steid in others. The vertically tamped 
specimens C(»nsJsted of a cylindrical block of concrete 05 in. in diameter, with 
an embedment of 8 in., and tlie normal lampetl specimens were 8 by 8 in., 
with an embedment of 12 in. 

The results sfem to indicate that “ the adhesive resistance must be over- 
come before sliding resistance comes into action. Tlie pull-out tests with plain 
round and squan' bars show considerable bond stress cloveioped before a 
measurable slip is produced; then after the adhesiv(‘ resistance is overcome, 
a further slip is accoiniianied by an increasing bond stress until a maximum is 
reached. The bond then rapidly decreases, the amount of decre^ase boing about 
one-half the maximum value. The results of plain scpiart' bars give values 
about 90 per cent of plain round bars. In tbe tests with defornuHl bars, it 
appears that the projections play an important part in increasing the fric- 
tional resistance i-ntluu’ than the adhesive resistance. The comparison of the 
results show that the concrete vertically tamped gives a mn<’h higher bond 
stress, due to betti'r adliesion. The horizontally tamped round bar gave an 
average bond at Z/ero slip ot 280, compared with 259 of the .square bar. The 
vertically tamped round and square bars gave %alut‘S of 848 and 350, respis*- 
tively. The results further sliow a maiked advantage attained by the use of 
deformed bars.” 

Structural engineers’ handbook: Data for the design and ronstriiotioii 
of steel bridges and buildings, M. 8. Ketctium (/Vc/r YfO'k: ]fc(irinr~Hill 
Bool' Co., Inc., 1.9 18y 2. ah, j/p- 071 : rn. in h'ncfin. and Contract. y 

52 (tOtd), No. 17 y p. 1/50). — This handbook gives data, details, and tabl(‘s for 
the design and coiistructioii of steel bridges and buildings, and is intendiMl for 
the structural engiiKHU* and engineering student. 

3Iotor vehicle engineering: Engines, E. Favaby (New York: McGrair-Hill 
Book Co., Inc., lOJD, pp. 12-\-SSS, pis. 4y figs. /.W).— This book deals with tbe 
practical features of tlu^ design of internal I'xplosion engines for trucks, auhuno- 
blles, and tractors. It (*oritains the following chapters: Engdne principles; 
compression, combustion, and expansion of gas; cylinder clearance and com- 
liressiou; theory of iour-cycle engine disclosed l)y indientfu’ diagram; cylinder 
dimensions; valves; valve timing, cain.s, camshafts; camshaft and accessory 
drives ; pistons ; connecting-rods ; crank shafts — tnigine balancing ; kinet Ic forces ; 
flywheels; crank cases; lubrication of engines; offset cylinders; manifolds; en- 
gine cooling, combustion chambers, etc.; power of engines — efficiency — torque; 
brake horsci^ower tests of automobile engines; mean effective pressure; the 
manograpli ; brake horsepower test by electric dynamometer; brake horsojK»wer 
test by hydraulic dynamometer; tractive effort and power required for motor 
vehicles; tractive factor, torque, etc.; materials; hardening steel; and methods 
of testing the hardiness (»f metals. 

•ffhe relation of time of ignition to the economy of the gasoline engine, 
J. P. Caij>ebwood and A. J. Mack {Power, 50 (1919), No. 11/, pp. 532, 533, figs. 
2; also in Oas Engine, 21 {1919), No. 12, pp. 390, 391, figs. 2 ). — Studies con- 
ducted at the Kansas State Agricultural College on the effect of spark advance 





BtJBAL. ENGINEERING. 


487 


upon the economy of a 25-h. p., 4-stroke cycle, horizontal gas engine, eqiiipr)e(l 
with H throttlitig governor and wipe spark Ignition, are reported. 

It was found that spark advance above that nominally carried produces no 
increase In e(*ononiy of the engine. It was brought out that with other condi- 
tions constant the economical spark advance to be carried dejiends uiKin the fuel 
mixture. With richer mixtures higher spark advance may be utilized. With a 
richer mixture and higher spark advance the maximum delivered horsepower 
will be gnaiter than can be secured with leaner mixtures and smaller spark 
advance. This does not eontemplate, however, the use of fuel mixtures so 
i-ieli tliat ineompleto combustion may result. The economy will probably de- 
< rease as the rnJiness of the fuel mixture increases. The fuel economy of the 
gasoline eiigim' depends very largely upon the carburetor setting, but the 
]K>or('r economy diu^ to improper earburetor adjustment can be largely corrected 
b\ alieiing the position of the spark. The economy of the throttle-governed 
t ngim* can be improved by the use of a variable spark advance, especially uiKUi 
those engines that are operated under variable loads. 

If the best economy at all loads of throttle-governed engines Is to l>e se- 
enr(Hl by alPu'ing the lime of ignition, the maximum throw of the spark 
should be gr('ater than A zero spark angle should be provided for starting, 

aland a .‘10' ajigh‘ for lull load, while a 50 or 60® angle should be jirovided for 
lighter loads.” 

N. <». K. A. data sheets, compiled by H. 11. Rrate (Lakrmont, V.; XaiJ, 
<!(/s Emjiup As^foc., rev, pp, [/P.1], /ig.*?. 21 ). — This is a revised edition of 

\olumcs 1, f). and 6 of this data book (E. S. 11., 36, p blKO. 

Agricultural tractors, K, N. Tweeuy {lit tier JUtsineHH, S {1U1R}, Ko. 2, pp, 
-This is a summary of tlie general features eonsidered desirable in 
ti actors for general lunpoHe use of farmers in the United Kingdom, bast^l on 
(‘\perlmerdal dala from difl'erent sources. 

“ 'Pbe fanner will b<‘ well advistsl to estimate his plowing by tractor at not 
more* than 2 m res per day-- 1.5 would be safer — averaged over the whole plow- 
ing iKM'iod nial tJiUing 6d hours per wcH‘k as the possible \vorking time. . . . 
There seems to b(‘ no good reason for buying any tractor, except perhaps the 
large stt amers, w Ideli nMpiires more than one man to work the wdiole outfit. 
. . . It is clear I hat within the defined limits a wbe<ded machine with a driving 
axle load of d/ldd lbs., and driven by an engine capable of developing 23 to 
25 hoi seiiower, will d<> .all that the farmer rtxiuires.” 

Notes on tractors, M. Ui\(;ki.mann (Aan. Infit. Katl. Aptov., 2. fin\, IS 
(/9IS), Ao. 2, pp. — This is a summary of the results of a number of 

tests of tractors and tractor engines made during the past several years In 
France, from which the ftdiowdng conclusions are dniwn ; 

The W(dght of the tractor should not exceed 2,800 to 3,000 kg. (6,160 to 
6.600 lbs.). With such a weight an average drawbar pull of GOO to 700 kg. 
Is available. Beyond an average effort of 600 to 700 kg, the tractor frame is 
deformed and tlie fuel cmisumi>tion and depreciation become excessive. If the 
conditions of the work to be done require a tractive effort excee<iing 6<X) to 
700 kg. the traidor should be abandoned in favor of funicular apparatus. 

For proper steering, twH>-thirds of the total weight of the tractor should be 
on the driving wdieels and one-third on the steering wdieels, and two steering 
wheels give better results tlian one. The w^elght of the tractor, relative to the 
length of the wheel generatrices should not excc^ed 30 to 35 kg. per centimeter of 
width of wheel rim. The diameter of the drive wiu'<'‘Is should be limited be- 
twwi 1.1 and 1.4 meters (3.6 to 4.6 ft.) 

Where there is an exterior chain drive there should be a clearance of 25 to 
30 cm. (9.8 to 11.8 In.) between the lowest part of the chain drive and the 
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plane of rolling. It is desirable at the time of turning 1o throw out the 
differential and use only one driving wheel. With one drive wheel in the 
furrow and one on the land the differential works constantly on an incline, 
and one of Its gears is used more rapidly than the other. 

Of the gripping attachments to the drive-wheel rim, corners and pallets Injure 
the soil loss than ogives and knobs, which strongly compress the soil. Cromers 
or pallets should not be us(*d on virgin soil. The use of one steering wheel roll- 
ing in the furrow is in)t desirable. For normal cultivation the best engine to 
adopt is one of not exceeding 25 h. p. with high speed and multiple cylinders 
and tla^ pump should be geiir driven and the fan belt driven. 

The use of tracks is not advisable owing to their high cost and rapid de- 
preciation. The operation of m<»torized push plows is very dinicult. The 
double cable plow is deemed a good plow for average work. With an average 
tractive effort of from 6t)() to 700 kg. a maximum sjwd of about 4,000 meters 
(2.5 miles) per hour, can be rejiched, but beyond this spee(J operation l>eco]uf*s 
ditiiciilt and tlie draft increases rapidly. A speetl of about 3,0(K> meters ptu' 
hour is preferable. TTnder the same conditions an increase of 1 to 2.5 meters 
per second in speed increases the tractive effort from 100 to 118 kg. 

The furrows should be at least 150 meters long for the }>ractical use of a 
tractor, and the average time of turning will he about a half minute. Best 
results are obtained on tractor plowing when two men are employe<l. 

Some means of easement or shock absorption should be inserted i)etw(H*n the 
tractor and plow. This has been found to greatly reduce general d(‘[wcciation. 
Best results with tractor cultivation can be obtained on a tiekl 1,000 to 1,500 
meters long and with a grade not exceeding 7 to 10 per cent. 

The work of the motor tractor, G. H, GAiuiAu ( /oar. l^oy, A(ir, fioc. 
land, 79 (1918), pp. — This is a general review of the results of exfierionce 

in England with Goveriuiiont tractors during the war emergency, in which 
several phn^ing experiments and the advantages and disadvantages of tractors 
are summarized. Considerable cost data are also given, which show that a 
tractor in private hands should plow from 2.5 to 4.5 acres of land per eight 
working hours, a('cording to the make of the tractor, with a fuel consumption 
of 8 to 4 gal. per acre. “ lender ordinary circumstances, it will not pay an oc- 
cupier of lo.ss than 200 acres of arable land of average texture to own a 
tractor, but an occupier of a heavy land farm would be justified in owning a 
tractor <ai a smaller acreage.” 

The problem of adherence in mechanicnl cultivation, A. de Poncuns {Vie 
Apr. rl Unrale, 9 (1919), pp. figs. i//). -Different typos of soil grip 

attachmciits for the drive wIkhIs of tractors are described as develoi)ed in 
different American and foreign-built machines. 

The Widen type of cultivator, E. Wiceck (i^Jcogsrdrdsfor, Tidskr,, 16 (1918), 
No. 2, pp, lOfi-m, figs. 12; also in Bfcddel. fitat. Sdcogsforsoksaml, No. 15 
(lots), pp. 17~Jf2, figs. f2).—Thls article des<„*rlbes a cultivating apparatus which 
is a (iomhiiied <*nUlvator and seeder. It is intended for use In cut-over forest 
areas for cultivating tlie soil and seeding for new trees. The frame is wood 
and the whole apparatus is pivoted on one wheel about 80 in. In diameter. 
The plow proper has a small straight-lined moldboard, and cuts a furrow about 
4 to 6 in. wide. The seeder is placed directly over the plow and 1» chain- 
driven from the wheel. The aprairatus is drawn by one horse, and Is so ar- 
ranged that the whole may be inverted, when not in use, for transportation on 
the single wheel. 

Field tests on forest soils of northern S;^veden arc reported. One horse and 
two men were required for the work. The apparatus was found to give very 
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good results on such soils, which arc (M)vercd with stumps and brush and filled 
with roots and stones. The best results were obtained when the plow was 
alternately raised or lowered in accordance with the character of the soil^ 
thus providing a continuous furrow. Ri)ecially good results were obtained on a 
tfjln humus covering, but poorer results on a matted sod. On pine heather 
land it was found tluit an area could be cultivated varying with the furrow 
width from 2.87 to 2.98 hectart's (8.85 to 7.88 acres) per Id-hour day, while on 
plain pine-tree soils the area varied from 1.81 to 1.05 hectares. 

The .seeding aj^paratuH did not function as satisfactorily as the plow, and the 
number of seeds dropiH^l decreased with the amount of seeds in the container. 

Haymaking machinery, J. R. Bond (Jour, Roy. Ayr. Soc. Enyland, 79 (1918)^ 
pp. 55-08, figs, 5). — This is a summary of recent improvements and develop- 
ment h in haymaking machinery in England. 

Flue curing tobacco barns and! packing house, A. C. Jennings (Rhodesia 
Agi\ Jont\, 10 (Wl'J), Ao. 5, pp, j)Is. S). — Drawings and specifications 

for approved types of barns and packing hoiise.s for tobacco curing are given. 

Hog houses for South Dakota, It. Tj. Patty (*8. Da/c. Ayr. Col, Kxt, Circ. 
7 (19J8), pp. 02, figs. 28 ). — This circular describes and gives detailed drawings, 
spc'clfi cat ions, and some hills of material for different types of hog houses con- 
sidered suitiihh' for Dakota conditions, including the modified Iowa sunlit hog 
hous<‘, th(' I>ukot}i hog house, the North and South frame house, the half- 
monitor house, and tlie she(i liouse. 

8uggestioii.s for the improvement of Vermont dairy stables, J. L, Stba- 

HAN (RuL Dept. Agr., A'o. 28, pp. 53, figs. 2Ji ), — This bulletin contains sugges- 
tions for jigliting and ventilation of dairy stables, for manure disposal, the 
construction stable floors, and the second-story stable floor, based on a survey 
of dairy-barn conditions throughout the State of Vermont. 

“ In 1)1 aiming a new cow si able, there is at present probably no better arrange- 
ment than the following: (1) Cows to be housed on the ground, either in a 
basement or on the ground floor of a two-story barn, (2) floor to be of concrete, 
(3) barn to be at least 34 ft. wide inside, providing space, for two rows of cows 
facing eifljer in or out, suiting the desire of tho owner, (4) basement or ground 
floor to be sealial inside and sided outsid(‘, making a tight wall, (5) a proper 
ventilation system to he installed, ((>) a .sufficient amount of light provided 
through single sash tip-in windows, preferably nine, lights each 9 by 12 in., and 
(7) provision for manure disposal either by drawing to the field each day or 
in the usi‘ of a properly constructed manure pit.’’ 

Considerable tabular structural data are given, and specifications for a 
special leveling rod for use in establishing stable floor grades and specifications 
for presoi‘\ative treatment of lumber with creosote oil are appended. 

Milk lioiiSes for Vermont dairy farms, J. L. Strahan (Rid. Vt. Dept. Agr., 
Ao. 27, pp. 2S, figs. 8). — This bulletin outlines the essentials for a milk house 
suitable A»r Vermont condition.s and gives drawings and siiecifications for three 
dilfereut types, also drawings am] specifications for an inexpensive ice house. 

Lightning protection, O. F. Harding et al. (Purdue Vniw Puhs. Bngin. 
Depts., 2 (1918), A'o. t, pp. H, figs. 5). — This is a nontec^hnical discussion of 
lightning and lightning protection witli particular reference to Indiana. 

ETIEAL ECONOMICS. 

Rural community buildings in the United States, W. C. Nason and C, W. 
Thompson (U. Dept. Agr. Bui. 825 (1920), pp. SO, figs. 17).— A study of 256 
conmuiiiity buildings, including school and church commiinify buildings, farm- 
ers’ fraternal society buildings, and library and community" buildings, found 
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In the open country and in towns of more than 2,500 and less than 2,500 popula- 
tion, is reported on. The buildings have been arranged In five classes based on 
the methods of financing, as those financed by local manufacturing concerns, 
through individual donations, through club or society initiative, by the local 
government, or through community endeavor. The general character of these 
buildings, maintenance, operation and management, and uses to whidh they are 
put are noted, and several specific examples are described in detail. 

The rural community fair, O. J, Gaupjn and E. P. Hoag {Wisconsin Sta. 
Bui, 307 {1919), pp, 48, figs. 13). — ^Tliis bulletin gives many suggestions and il- 
lustrative material on planning and organizing the small community fair; on 
arranging exliibits, contests, pageants, and community games ; and on financing 
the event. 

The American farm woman as she secs herself, .E. B. IVIttc hell ( Xfich . 
Food and Drug Mo., 1919, Not\. pp. 9~13). — This article has been previously 
noted (E. S. R., p. 2U\). 

Report of the Mission to the United States, P. BAimEnETTE {Dir. G^n. 
Agr., Gom, et Colon. [Tunis}, Bill. A"o. 95 {1919), pp. 3-99).— A report is matle 
of the study of agricultural condition.s In the southern and southwestern sec- 
tions of the United States, made between Octob(»r, 1918, and Pe))ruary, 1919, by 
a special mission from Algeria. 

A contribution to the bibliography of agriculture in Virginia, E. O. Sw^em 
(But. UfiT. Stair Lihv., 11 il91S), Ao. pp. ^,7).— a ('ollerlion of rc'ferences on 
the history of colonial, post-revolutionary, and later ngiicullure In Virginia, and 
on agricultural practice's, has been edited frcaii manuscript prepared about 40 
years ago by N. F. Cal >(‘11. 

Articles relating to agriculture, 11. Kamos Basotjnaxa (Pro Aof'i('Ultura, 
Alicante, [Spour}: llstab . Tipog. Mnda dc Antonio Reus . pp. — 

Numerous brief articles relating to the rural credit and savings bank of the 
town of EIcbe, Sf)ain, and to agricultural conditions and legislative needs in 
the Province of Alie}int(‘ havt; been collected in this volume. 

An economic history of landholding, wages, and prices of commodities 
from 1200-1800, G. d’Avenel (In Hisloirc Ernnonnfjue dc la PropriMd, des 
Salaires, des Denrdrs, ct de Tons Ics Prix en GdndraJ drpuis Van 1200 jmqulcn 
Van 1800. Paris: Ernest Tjrr(ti(.r, 1913, 2. ed.. Vols. 1, pp. 159-409. 495" 60 1 ; 
2. pp. 41-159, 219-528; 3. pp. 1-107, 175-H3H. 424-510. 625-645; 4 . pp. 75-511. 

This hisUirical study includes detalle<l tabulated data and text with 
reference to the pmgress of wages and status of agricultural labor, prices of 
farm products, methods of holding and cultivating land, and returns on invest- 
ment in land in Pram.'e from 1200 to the end of the eighteenth centui’y. 

A report on large landholdings in southern California, with recommen- 
dations (Sacramenio: Cal. Comn. Imniigr, am,d Housing, 1919, pp. 43). — Statis- 
tics of landholdings given in this report liave been compiled from the tax rec- 
ords of the various counties. 

Some of the findings are that in the eight counties of southern California 
there are atmit 255 holdings, each of more than 2,000 acres; that the Southern 
Pacific grant lands and lieu lands in five of th(‘se counties aggregate 2.598,775 
acres; that 50 per cent of the “lands In farms” are owned in about 250 hold- 
ings; and that there are at least 32 holdings each of more than 15, (XX) acres, 
7 of which exceed 50, (XK) acres each, 1 of which is of 101,000 acres, and another 
of 183,399 acres. Remedial suggestions offered include the extension on a 
large scale of the plan of the Band Settlement Board and the adoidlon of a 
graduated land-value tax. 

A large State farm, A. G. Weioaix and C. Wrev (London: John Murray, 
1919, pp. XinA-82 ). — An outline of a project for a State leased and operated 
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farm is given, covering such points as acquisition of the land, the staff neces- 
sary, eqiiipinent, faian plan, live stock, edncati^uial facilities, and financial basis. 

Collective leases in the Provinces of Parma, Bologna, and Ferrara, and 
in Jjombardy {Intet-natl. Jnst. Agr, [Tfow/c], Intcrnatl. Rev. Agr. FJeon., 10 
{1919), No. 8-^10, pp. Jf/f7-468 ). — Information of later date than that noted 
(E. S. H., 40, p. 893) Is dealt with. 

The land tax in China, H. L. Huanq {Columbia Uuiv. F^tudiefi Hist., Eemi., 
mid Pub. Law, 80 {1918), No. 3, pp. 180). — ^Thls Is a brief survey of tlie devel- 
opment of the land-tax system from earliest times tf) the close of the Ming 
dynasty, witli a more detailed discussion of the land policy; tlie system of 
land holdings; modes of acquiring and transferring lands; the nature and 
development, and the collection and administration, of the land tax and other 
phas<‘s during and since the Tsirig dynasty, bringing out various forms of 
expression taken on by the land policy of China, which has always been to 
bring as much land under cultivation as possible. This treatment makes it 
apparent that the system at pre^sent Is antiquated, and several suggested reform 
plans are analyzed critically. Tmprovoments lntroduc(sl since tlie Republic 
are reviewed, and fundamental problems of lamMax reform are discussed. 
Appendixes an* given c<*\ei‘ing n bibliography, units of ineasiirerneut, names 
and ep<»chs of the dynasties In China, reigning periods of the eini>erors of the 
Tsing dynasty, and rt'tiirns of the land tax. 

Mininiiini wages for agricultural labor in England and Wales {Intematl. 
Inst. Agr. [h*oa/cl, InteniniJ. Rev. Agr. Leon., 10 {1919), No. 8~10, pp. 343- 
3(Vi ). — Information from ofriclal sourc<‘s, iticluding Board of Agriculture and 
Agricultural Wages Board orders and publications, has ]>etai abstracted to 
show the eonstitntion and work of the Agricultural Wages Board in fixing 
rates of wng(^s and hours of working for men ami women agricultural laborers. 

The %vages of rural labor (Intematl. Inst. Agr. [Rome]. Tniemail. Rev. Agr. 
Eeon., 10 (1919). No. 8-10. pp. 364-568). — This is a r(>surn(i of findings of a 
govei rmieiit C(nuiiiission reporting in 1998, re]K>ris of the IfiiaH-tion of Agricul- 
ture of Holland fc^r later years, and the report of the T.alK*r Commission formed 
by the Dutcli Fanners’ T’nion published in 1919. It is shown that in 1915 
and in 1910 wages underwent Increttses of about 20 [H-r cent, making an In- 
crease in earning.s since 1912 of about 01.2 ))er cent. Wages in 1917 sometimes 
reached the double of what they had been bef«»re tbe war, bur unemployment 
increas<‘d and the number of days of w(»rk diminished. The data siumnarized 
indicate that wages are not unduly higher than in the period 1t>95-190S. 

The viiln© of farm bookkeeping and cost accounting (Agr. Co.<i1ings Com. 
[Ot. Brit.} [Lea/fet] 4 [1919}, pp. f.^] ; ahvo hi Jour. Bd. Agr. [London], 26 
(1919), No. 7, pp. 708-712). — This leaflet by the Agricultural Costings Committee 
of Croat Rritiiin brlefiy discusses tlie practical, general, and national impor- 
tance, and some of tlie rixiuisltes, of satisfactory farm C()st accounts. 

Agricultural bookkeeping, W. I. Manbique (Rev. Agr. [Colcmhia]. 5 (1919), 
No. 3, pp. 146-169). — ^Three models for making a farm inventi^ry and keeping 
accounts are offererl, one for small farmers, and others more detailed for larger 
operators. 

Wheat handling and grading in America, E. ITarbts (Dept. Agr. N. R. 
Wales, Farmers^ Bui. 128 {1919), pp. 17, figs. 7 ). — An account Is given of the 
author’s visits to wheat-growing and marketing centers In the United Stales 
and Canada bet\veen June, 1918, and March, 1919. 

Elevator construction, methods of loading and unloading cars and steamers 
In various grain-handling centers and ports of tbe United States and Canada, 
and Government means of licensing elevators and defining and establishing 
wheat grades, are noted and compared. On the basis of his observations, the au- 
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tbor makes recommendations for Australia in the matter of management of grain 
elevators and inauguration of a grain-grading system. He outlines the pro- 
visions of a grain bill and topics for investigation. 

[Notes on grain elevator operations in North Dakota] (North Dakota Bta, 
Spec. But, 5 (1919), No. 15, pp. S46S59). — Statistical information, conipUed by 
J. I. Brady, and relating to the volume of business handled and the cost of 
operating grain elevators of dliTerent capacities. Is presented and discussed, to- 
gether with brief notes on the milling qualities of the North Dakota wheat 
crop for 1919 and the cost of producing wheat in the State. 

The farmers* elevator movement in Ohio, H. K. Kbdman (Mo. But Ohio 
Sta., 4 (1919), No. 11, pp. S31--SS5, pt 1, figs. 4). — A survey similar to the one 
previously noted (E. S. R., 40, p. 592), complete<l June 1, 1919, lociUotl 1G2 
companies operating grain elevators at 174 marketing points, and it is esti- 
mated that on October 15, 1919, there were nearly 200 companies in operation 
in the State. The rapid Increase is said to be due to the fair or even large 
dividends returned; to the fact that dealers began buying wheat at rather wide 
margins; to competition, which forced prices stweral cents liigher in a number 
of localities where farmers’ companies were operating; and to the organizing 
activity of several associations. This report indicates a tendency toward 
strengthening farmers’ companies by centralized operation and toward greater 
capitalization. 

Flour and mill feed prices, F. C. Himbek (North Dakota Sta. Spec. But, 5 
(1919), No. 15, pp. S60-yS68). — ^The author compares the prevailing prices of 
flour and wlieat by-products with the prices prevailing during the i>eri(Kl of 
Government control, and concludes that, “taking all the facts of this reiK>rt 
Into consideration, we believe that price regulation by the (Jovernnu'ut is an 
important factor in reduction of prices, and is worthy of the attention of (he 
law-making bodies of the country.” 

Monthly Crop Reporter (U. S, Dept. Agr., Mo. Crop Rptr., 5 (1919), No. 12, 
pp, 121-140). — This number contains the usual estimates of acreage and produc- 
tion, and data relating to farm and market valiu* of important products; a 
crop summary for 1919 showing acreage, production, and farm value, December 
1, of important farm crops; crop statistics for 1917-1919 for 23 crops; and 
tabulations of aggregate crop-value comparisons of 13 cjops in 1919, 1918, 
1913-1917, and 1909; tables showing the averages lor Uie United States of 
the wages of hired male farm labor for 25 different years between I8C6 and 
1919, Inclusive, and by States in 1919, 1918, and 1910; and many misc(‘IUtueoiis 
statistics. The index for the year is included. 

The Market Reporter ( 17 . S. Dept. Agr., Market Rptr., 1 (1920), Nos. 1, pp. 
16; 2, pp. 17-32; 3, pp. 33-48; 4* PP- 49-64)- — The Seed Reporter and Food Sur- 
veys have been merged in this weekly publication of the liiircau of Markets, 
which includes also other information which has hertlofore bwn issued in 
mimeograph form. Information is given in leading articles, weekly and 
monthly summaries of movement, marketing, and prices of si)ecilied commodi- 
ties, and tabulated statistics with interpretative text, with regard to important 
classes of agricultural products. 

As leading articles No. 1 contains an announcement of the publication, and 
a summary of the periodical reports issued during 1919 by the Bureau of 
Markets; No. 2, a review of the live-stock market for 1919; No. 3, a general 
article on the direct marketing of farm produce ; and No. 4, an article on the 
produce inspection service of the bureau. 

[Agrlcultitral statistics of Japan] (R4sum4 Statis, FmiAre Japan, 32 (1918), 
pp. 18-21; 33 (1919) t pp. Statistics of agriculture, live stock, and for- 

estry, previously noted (B. S. R., 87, p. 792), are continued for later years* 
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AOEICITLTTIEAL EDUCATION. 

The fnnction of agricultural instruction in the promotion of production^ 

C. C’oiTTiNHo {Bol. Cent. Ayr. PorUiguesa, 21 {1019) ^ Nos, 7, pp, 201-223; 

8, pp, 236-250, fig. i).— ^This is a discussion of the social mission of the agron- 
omist, agricultural stations, agricultural services of the State, movable and 
Itinerant agricultural schools, and the olliclal agricuitiiral budget. 

Tlie author ('oncludos that the social mission of the agronomist should be, 
above all, that of instructor, experimental adviser, and proijngaiidlst, while 
the mission of the agricultural foreman (regente-agricole) should bo that of 
assistant to the agronomist. Portugal being the only country in Europe which 
does not possess at least one experiment station, it is deemed necessary that 
there should be organized in the country, as soon as possible, at least five or 
six of these institutions for agricultural investigation. Recognizing the need 
of a reform in tla^ ofllcial agricultural se^rvices of Portugal, the author would 
supply the defi(‘Iencies by tlie introduction of a numluT of itinerant agricultural 
schools, around which would gravitate all the regional services. Only agron- 
omists with the title “Agronomos do K.stado” should superintend these schools. 
As Portugal is an agricultural ctuintry. It ts urg(Hl that larger appropriations 
be lucliidt‘d in th»‘ bmlgets for agricultural schools, subventions, premiums, 
et<\ An (‘pitome of agricultural instruction in Padgium, Germany, and Italy i.s 
Included, showing 1k»w an intensification of jiroductioii has resulted from a 
broad and Intensi^ diffusion of agricultural instruction, from a closer ass<a'iatioii 
bet\M‘en tht‘ workta-s, and from agricultural credit Institutions, in which, as 
in the RcItTejson, bur(*ai]cratic ionnalism do(‘S not exist. 

Tlie duty of agrbultiire toward the war iujiircMi, J. Aiiau (Le Devoir 
Agrirole ci Ir^ lUrs.sis dc Guerre. Pans: 11. Dunod and E. Pinat, /P77, pp. 
[/V]-i~2J, figs, S ). — The author (liscus.s<‘s th<^ Importance of agricultural re- 
education, former conditions and defects of agriculture, modern conditions of 
rural life, and the readaidution of rural invalids, and points otit the opportuni- 
ties in Fraiicf* for 4Hlu<‘atioii in agriculture for tliose injured in the war. 

The university school of forestry* H- Ih CoitruN {Sci. and Indus. [Aust.'], 
1 {lIlJ9)y No. 7, pp. JriS~Jf30 ). — With reference to the theory advf>c*atcd by some 
that there should he only one center of training for the foresters of Australia 
and for all restuirch and investigation, and tiuit this should he situated in the 
forest, the author holds that there can not be a better Idea tiiaii that of train- 
ing those who are to bo engag(Ml in the mere routine practice of forestry in a 
good elementary school of forestry in a forest when* most of the instruction is 
given in the ciilside f<>n‘st. This type of school, howc\er, would utterly fail 
in turning out the type of forester and scdentist most needed. The author would 
have a good university school of forestry, or even two, hut is cm]»hatic that it 
Is Immaterial whether that practical training gmund Is near the university 
or 80 or 50 miles away, provided easy communication he possible. The great 
advantages whh'ii universities offer, in his opinion, are that there is a miniimim 
of expense entailed in grafting forestry Into the university eourse, jKditical 
interference Is practically tdlmimUi'd, and absolute continuity of practice and 
work Is assured in congenial and stimulating surroundings. It Is stated that 
at one time In Europe and America all fon^try was taught in the forest, but 
the Isolation of such schools from other centers of culture, such as universities, 
colleges, libraries, museums, botanic gardens, and such concerns as faetorles 
and limber yards tended to make the staff and students ono-slde<i in outlook, 
and Bow^ forestry schools In which the higher training Is given, are with one or 
two exceptions, associated with universities in centers of higher culture. 

The author reeommends for Australia that every graduat<* in forestry be al- 
lowed to visit and work in some of the forests of the Old World for 12 months 
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after completing the course in Australia and before being admitted as a grad- 
uate to an Australian university. This would make the course after matricu- 
lation, a 5-year course of practical and theoretical forestry combined as follows : 
One year in the Australian forests as a forest workman ; tlii’ce years in the 
university, together with practical work in the forest, during all vacations ; and 
finally, one year in the forests of Euror>e on more advanced study of metliods, 
species, and conditions. The course at the Adelaide University extends through 
four years, which, with a year in Europe, would make it a 5“year course. 

The destiny of the Veterinary High School in Dorpat, Zalkwskv (JivfUn. 
Tierdrztl, Wchnschr,, Si {1918)^ No. 33, pp. 32t-S2Ji ). — A revi(‘w is given of the 
history of the Veterinary High School In Yuryev (Dorpat), wliieh was estab- 
lished in 1848 and closed June 1, 1918. The advisability of reopening the school 
is discussed. 

Report of the Minister of Agriculture of the Province of Quebec, 1918- 
19, J. E. Cabon {Rap. Min. Agr. Prov. Quebec, 1918-19, pp. XIV IKK 
22 ). — This Is the annual progress report of the Departimait of Agilcultnre of 
the Province of Quebec, Including the activities of department ofliciaK; agri- 
cultural, veterinary, and domestic science education institutions ; experimental 
institutions; the extension service, etc. 

Agricultural services and the promotion of agriculture, Jonnakt {]!.rpos6 
Situation Qin. AlgMe, 1911, pp. 481-541)- — This is a report, by the Governor 
General of Algeria, on the Government activities in the promotion of agricul 
tural education, research, and extension work in 1917, including n‘i>o?*(>s on the 
Algerian School of Agriculture at Maison-CarrC‘e and the Experiment Gar<U*n 
of Hamma and its auxiliaries. 

In connection with the garden there has been establishoil an oxiM>riment sta- 
tion on the estate of Habra at Ferme-Blanche. A plan has also been jueptired 
by tlie director of the botanical service for the establishment of a station es- 
pecially for date culture in the Tougg(»urt section. A school of agricnllnral 
housekeeping in conuei^tion with the garden at Hamma is under consideration, 
and approi)rIaiions liave been includeil in tlie budget for tin* estuidislniu*nt of an 
experiment station for mutton production at Djelfa, and for tlie i>nrehas(‘ of th<‘ 
nei^essary land for the establishment of an experiment station near Krlska, 
The School of Agriculture of Philipi>eville has rtunained closed since the be- 
ginning of the war. 

Reference is made to the decree of October 22, 1910, which placed the agri- 
cultural services under the exclusive authority of the Governor G(‘neral. In 
compliance with the provisions of this decree the chairs of agriculture Gh^iiart- 
mentul directors of agricultural .services and professors of agriculture), to- 
gether with the school of agriculture of Fhilij>i»eville, have been transformed 
since January 1, 1917, into an exclusively coloiUul service known as the Gen 
eral Agricultural Service (Service Agricole General), to distinguish it from 
the technical service. In eacli department or <Jivision of the country the new 
service Is placed under the authority of a chief of the General Agricultural 
Service. For the professors of agriculture (fonnerly known as profe8S(mrs 
d’arondlssement) have been substituteil agricultural advisers (conseilhns 
agric'oles). 

Plan for the cooperation of the Kansas State Board of Education with 
the Federal Board for Vocational Edneation, 1019-20 {Nam. Ed., 

Vocut. Ed. Bui. 4 (1919), pp. 4 ^)- — This Ks a statement of the approved i)Ians 
for \watlonal education in Kansas for 1919-1920. Outlines of suggest chI types 
of courses for evening classes in clothing for the family, the use and prepara- 
lion of foods, and for all-day home economics classes are included. 
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Plans adopted for meeting the provisions of the Rmith-Hughes Act In 
Mississippi, 1910-20 (Misn. Dept. Puh. Ed. But. 15 [1919], pp. These 

plans contain some revisions and additions to llie plans for llie i)revioiis fiscal 
year. 

Vocational agricultural instruction in ]Mississlp])i may be given for reim- 
bursement in separate agricultural schools, county agricultural high s<*1h)o]s, 
departments of agriculture in high scho(ds, consolidated sclaxds, and county 
training whools for negiws. In genera! it Is i)roiu)sed to u.se fmm 40 to 50 per 
eent of the teacher-training fund for 1010-20 for agricultural subjects and super- 
vision, and from 25 to J15 per cent for Ikuik* economics subjects and supervision. 

Tlie Missis.sippi Agricultural and Mecbarih'jil t'ollegi' (for uliite students) 
and tbe Alcorn Agricultural and Mcchaidcal <'oiir‘g(» (for colored students) have 
been d(^signatc*d for the training of teachers, siij>crN isors, or dir(?<-tors of agri- 
cultural subjects. Tbe courses in both institutions, extimding over four years 
and three yiairs, resiKH-tlvidy, imi.st consi^i of from 2*8 to .50 p(‘r cent of tech- 
nical agriculturjil .subji'cts and at least 10 [ku* c(‘iu of subjec ts in (‘ducation. 

Outlines of lhes(‘ b^acher-traiiiing courses, typieal ciairses in ^oeational agri- 
cnlturt‘ bu* tbe \arious t.vi)es of secondary s<‘bo(ds, a 4->ear vocational home 
<‘conoiiii<'s course in city higii s<'bools, and 4-year teacher-trsdning courses in 
bonj(‘ ee<»nondcs at tlie Industrial Institute and (Vdleire ( fur white students) and 
the Alcorn Agricultural and 10echani<‘al <5dlt‘ge arc im luded. 

Vocatiofial agriculture in the s<‘coiidary .schools of Virginia, T. D. Kason 
{livl. tStdtc lid. Ed. [l a.], 2 {19:*0), Ao. 5, pp. 77, This bulletin con- 

tains a report on tlu‘ status ot Nocatu>nal agrnulturo in secondary seht>ols in 
\’irginia at the tina* the Stap* u<‘cep{<sl the pro\isions of the Sniiiii-liughes Act ; 
a list of schools nppr«)\ed for agri<‘iiliural iristriuaion under the act Irian 
1017-18 to n>l!»-20, inclusive; iiiforinat ion with i’eterma*e to the jdaee of the 
leaclK*r of \ocatioual agriciiltun' in the .school .sysieni; iooiieration of leiudiers 
of vivcatioiml agi'ienltun‘ and county aaents; ilio assignment and supervision of 
agriculliiral projects, and list's of tlie reipiired fixe niies of land; an outline of 
a curricnluin, together with destniption ot courses, for departments of vocational 
agriculture extimding ilirough four year.s (<‘ighth to elexenlh grades, inclusive), 
('(Jiisisting of 10 units eiiually dixidtal between academic and vocational sub- 
jects, and 2 lu’ojeet units; an outline of a curriculum for part-uiue chns.ses; 
l>roject stmly taillines r«*r <*ern, pork, poultry, and Itelgian-ieait jiroduction ; and 
minlmiini equipment ix‘qim\*d for instruction in vocational agriculture for a 
class of 10 stinhmts, including a list of relereiice book.s and journals, at a total 
cost of $l.a08 10. 

Iloonis for a department of vocational agriculture: Tlieir location, plan, 
and equipment, W. F. Stewakt and K. F. Johnson {Ohio Kfu/c Jid. Ed. Vocat. 
Agr. Bui. 1 (1919)^ pp. 15, 6). — Suggestive plans, together with the neces- 

sary equipment, are suhmirt(\l for quarters consisting of two rooms and storage 
.space, which are considered adequate provision for all j*ecitat imis and lahora- 
t('ry W’ork olfered tn the vocational agricultural units of any Ohio iugh school 
<*iirriciilum. It Is a.ssiiined that farm shop work will be providtH^i for in the 
manual training or wood and iron working dtqnirtment. 

Agricultural Instruction and small farming at the primary scliool, O. 
ARNoirLD {Vie. Agr. tt Burale, 9 {W19). No. ^6, pp. 357~SG0 fm. 5).— The author 
suggt^sts work in agriculture for tlie rural i>riniary school in France that (*oul(l 
be undertaken in the garden and orchard, exiieriinent held and forge shop, 
poultry yard, rabbit hutch, with the beehive, etc. In his opinion the length of 
the school year wxmUl vary in dltTerent localities, but should be about 40 wwks. 
The time should be e<iuully divided helxveen general and professional subjfnds 
and between theoretical and practical instruction. The general instruction 
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should comprise reudlnj;, writing, drawing, morals, literature, arithmetic, and 
the applied sciences. 

Forty laboratory exercises In soils, P. W. Pattig (Gainesvillet Fla,: Uivh}, 
of Fla., J919, pp. 4 ^). — ^TUese exercises outline the object, materials needed, and 
method to be followed, and coru liide with brief lists of lest questions. 

Seventy laboratory exercises in plant production, I\ W. Fattio {Gaines- 
iHlle, FUi.: Univ. of Fla., 1919, pp, 81). — lOucli exercise deals with the object, 
materials, and rnetbod, and concludes with a brief list of questions. 

IProfltable dairying, K. L. Hatch and G. H. Benkendorf {Chicago: Ron\ 
Peterson d Co., 1918, pp. 182, figs. 50). — The topics In this book deal with the 
development of the dairy industry, the composition of milk, milk secretion, the 
Babcock test, the dairy cow, tc^sting the farm herd, cream separation, the farm 
separator, the value of skim milk, the care of utensils, the care of milk and 
cream, disposing of milk and cream, butter making and cheese making, the barn, 
the silo, feed for the cow, care of the cow, tuberculosis, and the relation of 
dairying to the soil. Each chapter is followed by exercises and laboratory 
problems. 

School gardens, A. E. Bartiie {Ret\ Agr., Com., y Trah. [Cuha}, 2 {1919), 
No. 9, pp. ^)* — The author gives detailed directions for beginning 

and conducting school garden work, together with an outline of class instruc- 
tion on seeds and the germlnative processes to he given in connection therewith. 

MISCELLANEOUS. 

Federal legislation, regulations, and rulings affecting agricultural col- 
leges and experiment stations (T, 8. Rept. Agr., states Rclat. 8cri\, 1919, pp. 
48). — A revision to September 15, 1919, of the circular previously noted (E. S, 
R., 38. p. 95). 

Twenty-fifth Annual Report of Montana Station, 1018 {Montana 8ta. 
Rpf. 1918, pp. 109-187, figs. 19). — ^Tbis, the twenty- fifth report of the station, 
comprises, in addition to the organization list, a financial statement for the 
fiscal year ended .Tune 30, 1918, and tiio usual report by the director on the work, 
neeils, and publications of tlie station during the year, a historical account of 
the organization and development of the station and a list of its puhlieations 
since its establishment. Meteorological observations for the year are noted on 
page 419 of this issue. 

Thirty-second Annual Report of South Carolina Station, 1019 {8outh 
Carolina 8ta. Rpt. 1919, pp. 51). — ^Thls contains the organization list, a rej[M)rt 
of the director on tlie work of the station, a financial statement ffm the fiscal 
year ended June 30, 1919, and departmental reports, the experimental features 
of which are for the most part abstracted elsewhere in tills Usiio. 

Annual Report of Virginia Station, 1918 {Virginia 8ia. Rpt. 1918, pp. 65, 
figs. 7). — This contains the organization list, a report of the director on the 
work of the station, several special articles, and a financial statement for the 
fiscal year ended June 30, 1918. The experimental work reported Is for the 
most part abstracted elsewhere in this issue. 

Monthly Bulletin of the Ohio Experiment Station {Mo. Bvl. Ohio 8ta., 4 
(1919), Nos. 10, pp, 299-S2rt, figs. 10; 11, pp. 331-859, figs. 12). -Them numbers 
contain, in addition to several articles abstracted elsewhere in this Issue and 
miscellaneous notes, the following : 

No. 10. Home-mtxed or Proprietary Feeds for the Dairy Herd, by A. E. 
Perkins. 

No. 11. European Com Borer not In Ohio, by H. A. Oossard ; Fruits of 
Unusual Excellence : The Mother Apple, by C. W. Ellenwood ; and Apple Varie- 
ties Adapted for Ohio Culture, by W. J. Green and P. Thayer. 



NOTES 


California University. — Breeder^a Gazette announces that J. I. Thompson, 
associate professor of animal husbandry at Davis, has resijnied effective July 
1 to assume tlie maua demerit of a iicuirby stock farm. 

Purdue University. — “ better farm homes ” special train was operated in 
March over the New York Central ilailroad lines in Indiana under the auspices 
of the univ('rsity, the 8tate Home Economics Association, the Indiana Federa- 
tion of I'uniiers’ Associations, and the railway company. Four passenger cars 
W’ere eciuipped to illustrate nioderu water, lighting, and i)ower systems adapted 
to iiistaliaiiou in farm homes, practictU equipment for the kitchen, laundry, 
bathroom, etc., suggestions for farm-home ftirnislilngs, and the like. Lecturers 
and demonstrators accompanied the train, for whh h 75 slops were scheduled. 

A similar train was operatCHi in Ohio during February. 

Kansas College. — Otis E. Hiill, State leader of boys* and girls* clubs, has 
accepted a position as assistant in the Juidor Achievement Iliireau of the 
Ifiastern Klates 1^‘ague, and is in charge of its boys’ and girls’ clubs in 
llamiKlen County, Muss. 

Kentucky University and Station. — The annual meeting of the American 
Berkshire Congress was held at the oolH*ge of agriciillure February 
witli a representative attendarK‘t‘. The program imluded an address of wel- 
come by Dean 1’hoinas P. Cooper of the college; papers on tlie Outkwk for 
the Swine Industry, by Dean C. F. Curtiss of lo\\a; Establishing a Fiire-Bred 
Herd, by E. Z. llussell of tiu* U. S. Department of Agriculture; and Swine 
Diseases, by W. W. Dimick of the Kentucky Station; a students’ judging con- 
test ; and a carcass demonstration with particular reference to soft pork, by 
E. J. Wilford of the station. 

Beceiit tii>i>oiurments Include Carl W. Buckler as held agent and H. J. Hayes 
as assistant Held agent in club w’ork, Ernest N. I’ergus as instrudor in farm 
crops, Eugene L, Jackson as vegetable histologist in the station, Mary E. Lesh 
as spec‘ialist in clothing, Earl G. Welch as held agent in agricultural engdiu*er- 
iiig, Kyle C. Wt^to>er as instructor in horticulture, and W, D. Her as assistant 
chcanist. L. 10, M'eaver, siH‘dalist iu poulti*>% has resigned, 

Maine Station. — Karl Sax, who has been conducting plant breeding work at 
the Iliverbank Laboratories, Geneva, 111., has been appointed biologist. He will 
have charge of tlie plant breeding work, and has entered upon his duties. 

Walter Curtis has resigned as superintendent of the experiment farm at 
Presque Isle to enter commercial w'ork, and has been succeeded by K. Kay- 
mond Ring, scientihe aid in the station. 

Maryland Station. — J. Roy Haag, assistant chemist In the Ithode Island 
Station, has been appointed assistant in soil iuvestigutious. 

Massachusetts College. — Courses covering practically the entire summer are 
being arranged. The summer school, conducted in cooperation with the State 
Board of Education, will extend from June 28 to July 23, with courses in agri- 
culture, horticulture, home economics, and related subjects. If will be paralleled 
by the School of Rural Social Sclent'e, designed particularly for graduate 
students, teachers, clergymen, and social workers. The School for Federal 
Soldiers, Sailors, and Marines will offer, in cooperation with the Federal Board 
for Vocational Education, courses from June 28 to August 28 In fruit growing, 
general horticulture, agronomy, floriculture, vegetable gardening, animal hus- 
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bandry, gas engines, farm management, poultry^ English, mathematics, and 
forge and shop practice, including numerous field courses. 

In addition three regular and two special courses in agricultural education 
are to be offered from June 28 to August C for workers in agricultural teaching 
and administration under the vocational education acts. Tliese courses will 
deal with gemeral principles and methods of teaching, si>ccial methods In vo- 
cational agricultural teaching, professional improvement problems, supervision 
and administration of agricultural teaching, and vocational education, State and 
National. 

Minnesota University and Station. — A new veterinary barn has been com- 
pleted, 150 by 38 ft. Hollow clay blocks 12 in. in thickness are used for the 
construction, coated with cement and stucco on tin* outside and with cement and 
enamelled tiling within. There is also a vitrified brick silo. The building is 
to be used for veterinary clinical work. 

Dr, Guy K. Bisby, assislnnt ]»refessor of plant pathology, has accepted an 
appointment as i^rofessor at tlie Manitoba Agricultural Oelloge Ix^ginning June 
1. A. F. Thiel, assistant pathologist, has resigned to luK-ome associate path- 
ologist in the Alabama Station beginning April 1. Norris K. Carnes, assistant 
professor of horse husbandry, and U. C. Dahlberg, analyst In charge of the s(»ed 
laboratory, ha\e resigned to engage in farming. 

Nebraska University. — O. W. Sjogren, associate professor of agricultural 
engineering, h,‘is been made chairman of the departmont of agricultural engi- 
neering vice L, W. Chase, rosign(Ml to engage in commercial work. 

Nevada Station. — The station Is taking up exi>oriments in the feeding of 
range owes ^\itll tlie view to working out methods of carrying siidi ewes for an 
additional year prior to sale, and also methods of feeding ewes during the 
lambing period. It is expecteil that studies in the feeding of old range ewes, 
lambing ewes, and lambs will be made features of tlie station program for 
several years. 

Cornell University and Now York State Station. — An affiliation has been 
effected betwi^en the (\>lloge of Agriculture at Tthaoa and the State Station at 
Geneva, wliereby eacli institution will maintain its i>re8ent organization and 
functions but at tbe same time will work in a closer and more Intimate rela- 
tion. Under action taken by the l)oard of trustees of the university the follow- 
ing niomhers of the station staff have been appointed professors in the college 
of agriculture: Director W. H. Jordan and Dr. R. J. Anderson in animal nutri- 
tion, Dr. XT. P. Htxirick In pom(>logy, Drs. L. L. A^an Slyko and K. H. Brmi In 
dairy industry, F. C. Stewart in plant pathology^ P. J. Parrott in entomology, 
and K. C. Collison In soil technology. Similarly the station board of control 
lias appointed to the station staff. Dean A. II. Mann as agricultural economist. 
Dr. T. L. I.yon as chemist, Dr. R. A. Kmer.^on as geneticist, I>r. W. H. Chandler 
as pomologist, AV. A, Stocking as bacteriologist, Dr. 1.. A. Maynard as biochem- 
ist, G. AV. Herrick as entomologist, and Dr. Donald Reddick as botanist. 

No additional duties are prescribed under the new’ arrangement nor Is any 
change In compensation involved. The advantages expected are chiefly in a 
closer relationship between the two institutions, which have hitherto laMMi 
entirely separate. Opportunity will be afforded for cooperation and cwrdina- 
tlon in work, and for utilizing more fully the special facilities enjoyed by each 
Institution. For instance, the State Station will be brought into closer relation 
with the ortenslon organization at the university. The college of agricuk 
ture, in turn, may benefit In its instruction work by occasional lectures from 
the Geneva staff to advanced students. 

Special advantages are anticipated In graduate work. Members of the State 
Station stuff may now enroll as graduate sludents in the university and carry on 
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their stuilies at Geneva under supervision, jind eventually obtain a master’s 
or doctor’s dei?ree from the university. Similarly, students at the university 
may be enabled to pursue certain investigational work at the State Station 
with direct acadeinic credit, as If the work had been done at Ithaca. 

North Carolina College and Station. — Ralph W. Green, of the Bureau of 
Markets of the B. S. L^epartnaad of Agriculture, has recently heen appointed 
eilitor for the college, station, and extension services. G. K. Midd]et<»n, assis- 
tant professor of agronomy, has resigned to take up agricultural work at 
Kaif(*ng, Honan Prf>vince, China. 

Pennsylvania College and Station. — The resignations are noted of J. S. 
Gardner, assistant prof<‘ssor of vegetable gardening, effect i\e April I, and Carl 
G. Degen, assistant in agronomy, effective' February 15. 

Vermont University. — Miss Bertha Holden, extension specialist in home 
ee'onoinics, has resigned to become assistant Stab' leadca* at the Iowa (College, 
effective A]>ril I. 

Wyoming University and Station. — J. L. Robinson, assistant professor of 
agronomy and assistant agreuiomist, resigned Marcli 20 to betMune director of 
cooperative experiments in the farm crops department of the Iowa College. 

Canadian Society of Technical Agriculturists. — The formation of tills or- 
ganization followed a reunion <if the IMcGill University agricultural graduates 
in August, lino. Among it.s ohj(‘cts are to bring fihout a closer cooixuaition 
i)efw('<*n all workers engaged in Hie agrlculiural profession in Canada, and a 
closer <‘o<»peration and (‘oordlnation of the Federal tind Provimaal administra- 
tions in agriculture; to aid in tlie emplo.Mnent of technically traineil men by 
educating the jmblu* as to their usefulness and by atiemining to e'^tablish ade- 
quate standards of remuneration; to starve as a medium for keeping employers 
In touch with eomiH'lent eliglbles; to provide a medium for tlie dist'ussion of 
topics of interest to agricultural education, research, and extension; and 
ullimntely to publish a journal in tlu' iiit(*rest of s< leiititic agriculture. 

Transfer of W"<irk of British Rainfall Organization. - The British Rain- 
fall Organization, founded In 1S(>,q by the late G. J. Symons and subsequently 
diroett'd in succession by Senverby Wallis. II. R. Mill, and C. Salter, passed 
under the control <»f tlu' Mete(»rolop(‘al OHlce of Great Britain July 21, 191J). 
This organization had hullt up a ^e^\ efTicieut cooperative foT<’e about 5.(MiO 
voluntary oliservers in all parts of file British Isles. The results of the work of 
the organization have nppi'ared monthly in f^]/nu)ns' M ct( orolofjmil Magazine 
and annually Br)(,\h IxainfaU, Tlie liistory of the organization and its work 
is given in full in l^nitsh JUnnfoU, I90U and /.e/.s\ It is expeciod that the 
Meteorological Ofhee will k(‘ep the <«rganlza1ion in the main intact and wdll 
('ontinue to issue its two public-ations ns heretofore. 

The history of <h(' development of the BritiMi Rainfall Organization furnishes 
a fine examiile of efiicient inanagc'inent and scientific aehiovi'ment, based on 
jirivate initiative and limited finamdal support hut with cordial and constant 
voluntary cooperation. The carefully colUnded, compiled, and V('rifi(‘d rainfall 
data published anmmlly in British Nainfafl have furnished for the Rritis^h 
Isles a remarkably complete and reliable historical record of a natural resource 
(•f vital importance to agricultruo. The annual reports have also contained 
reconls of per(H)Iatl(>n, evaporation, rainfall IntenvSlty, and other matters of 
great importance to engineers. 

Institute of Nutrition in Holland. — An Institute of Nutrition is being estab- 
lished in Holland, under the directorship of Dr. E. G. van licersum. It will 
deal with questions relating to food and human nulrltlon. and will be located 
in Amsterdam. Funds for a suitable building have been contributed by private 
sources, mainly representatives of the food industry, and an appropriation for 
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maintenance has been made by the Government. Dr. van Leersnra has spent 
several months in this country studying the work of leading food specialists, 
preparatory to organizing the new institute. 

Agricultural Training for Returned Soldiers In British Columbia. — 
During the summer of 1019, the experimental farm at Agassiz, B. C., coopera t> 
ing with the Vancouver Branch of the Soldier Settlement Board, assisted in 
training about 800 returned soldiers in practical farm work. 

Quarters were provided and one or more instructors furnished, as well as 
the necessary equipment. The men were divided into six groups, each of which 
was employed in turn on work relating to general farming, horses, cattle, sheep, 
and swine, poultry, and land clearing. The work was done with the regular 
farm employees, supplemented by some instruction and one or two lectures a 
week. The six weeks’ course was usually sufficient for the qualiticatlon for land 
settlement of candidates with previous farm experience, although generally some 
further experience on a privately owned farm was required. One of the chief 
merits of the course was said to be the opportunity afforded applicants to 
Judge for themselves as to the actual merits and disadvantages of farming. 

Training Disabled Soldiers and Sailors in Scotland. — ^The principal plan 
thus far attempted in Scotland for training disabled ex-service men for agri- 
culture and related pursuits was begun in Dec(‘mt>er, 1918, by the North of 
Scotland College of Agriculture on its estate at Craibstone in Aberdeen. TMs 
estate contains 761 acres, of which 140 acres are in the home farm, and Is 
ultimately to be used for experimental and demonstration purT)oses. On th(* 
estate is a mansion house, which has been fttte<l up to accommodate over 
40 men. 

Practical training is provided in poultry management, horticulture, agricul- 
ture, beekeeping, forestry, and various handicrafts, together with lectures on 
soils, crops, live stock, seed testing, dairying, land surveying, poultry manage- 
ment, veterinary hygiene, horticulture, and forestry. The full course lasts 12 
months, leading to a certificate on completion. IMany of the students are pros- 
pective small holders, and others are seeking training along special lines suited 
to their disabilities. 

New Journals. — Journal of Mammalogy is being published quarterly by the 
American Society of Maramalogists. The Initial number contains, in addition 
to general notes, abstracts of recent literature, editorial comments, and by-laws 
and rules of the society, the following original articles: Bats from Mount 
Whitney, Cal., by G. M. Allen ; Criteria for the Beeognition of Spetdes and 
Genera, by C. H. Merriam ; The Mammals of Southeastern Washington, by B. 
R. Dice; Preliminary Notes on African Carnivora, by J. A. Allen; A New 
Subspecies of Beaver from North Dakota, by V. Bailey ; Namess of Some South 
American Mammals, by W. H. Osgood; and Notes on the Fox Squirrels of 
Southeastern United States, with Description of a New Form from B'iorlda, 
by A. H. Howell. 

Journal of Farm Economics is being issued by the American Farm Economic 
Association, formerly the American Farm Management Association, with L. 
A. Moorhouse, of the Office of F'arm Management, U. S. Department of Agricul- 
ture, as editor In chief. The Initial number contains the president’s address and 
two papers presented at the Baltimore meeting in 1919, and brief notes. 

The Scientific American Supplement has been converted into a monthly 
known as the Scientific American Monthly. One section of the new Journal Is 
to be devoted to the work of the National Research Council. 

Zeitschrift filr Gdrungsphysiologie has been rechristened Zeitschrift fur 
tecknische Bi6logie. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AGRICUlTirilAL CHEMISTRY— AGEOTECHNY. 

A ('hemical study of tho riponiii^ and pU-klin^j; of California olivos, R. W. 

EIilts iuul II. S. HoiUNGsiiKAi) H\ fi. Dept, Apr. Bui. HOS {1920), pp, 5, 

figs, 10 ). — Followinj? a ^otktmI d(‘Sciii>tlon from tho llt(‘rauire of olive culture 
and Viirioti(‘S in (California, tho olive i)icliing season, chanj^es in composition 
of tho olive (Inrinp: rlpenin^, and methods of pickling:, this bulletin reports 
the results of an evtensiv(' investijodlon, undertaken in 1014 and continued 
throug:h 101 to determine wlielher immature olives were being: pickled and 
sold as rip(‘, and ai?^ whetlier inferl()ritv was beinjx concealed by a process of 
colorinf?. 

The plan of the in vestigial Ion was to follow dnrin^^ successive seasons the 
development of the fruit on marked tn'es of ditTerent varietif'S and in different 
localities, recordingr chancres of coinp(»siiion and ]>hys!cal characteristics, espe- 
cially color, to d(TerrnIne p(»ssi]d<‘ dilTercnoes bidwecai the ininuitnre and ripe 
fruit, and tho r(‘lationslii}i hetweiai cr>lor and maturity of tlm fruit. The hd)ora- 
tory methods of examination (onsisted of a physical examination of the samples 
as to color, flavor, ease of cleavage* of the i)nlp from the pit, short diameter, 
number of olives per pound ami percentage l)y welj^ht of pits; and a chemical 
analysis of the flesh and of the f)Its. Diffenmt lots of olives wore followed 
throujrh the pickling: process and examined in a like manner. 

The results of the examination of the fresh olives showed that dnrlnpr tho 
rii)ening:, after the pit is formed, the pits remain practically constant while 
the growth In the flesli continues. This Is ncconu)nnied by an increase in 
moisture content and in oil, the latter increasing: at lirst rapidly and then more 
slowly. The color (hariges noted were from a green in September to a dark 
purple in December or January. Tlu' olives with the deeper colors were usually 
larger and heavier than the others from the same tree or grove and had the 
most oil and solids in the flesh. This was not always true, however, in com- 
paring olives of tho same variety from different groves or localities. 

Data obtained on pickled olives showed that the process had little effect on 
the size of the olives or on the percentage of pits. The solids- not-oil showed 
a notable decrease from the fresh fruit, and the oil a corresi>ondlng increase, 
rising from about 60 per cent on the dry basis for fresh ripe fruit to 70 or 72 
per cent for tlie sjiuie after pickling. The color changes during pro(*essing were 
very marked, green or yellow olivc‘s often forming a blacker final product than 
purple olives. The best color was developed in olives showing some red at 
first, the fully rliw purple olives tending to lose their color and become brown 
or tan. 
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The conclusion drawn from the results of this investigation is that the best 
index of maturity for olives, both fresh and pickled, is the percentage of oil in 
the fruit flesh. A niiiiiniuni oil content of 17 per cent in the flesh is riKiom- 
mended as a tentative standard of maturity for Mission olives and other 
common varieties except the Mauxanlllo, for which a standard of 15 imu* cent 
is recommended, and the Ascoluno and Sevillano. I'lie latter have to be 
gathered when relatively immature and should not be sold under the designa- 
tion “ripe,” It is emphasized that the proposed standard must be* applied 
with caution because of the great variations noted in the composition of olives 
of the siime variety grown in different h>CHlities. It is tlunigbt, however, that 
the data presented will make possible the detection of fraud in the pickling anil 
coloring of immature olives to simulate pickled ripe olives. 

Lipolytic cuzyiris in olive oil, T. M. ItM im Indus, and Engin. Chew., 

A"o. 2y pp, 156-15S, fhffi. S). — Experiments to determine the pr(‘sence 
of a lipolytic enzym in olive oil and tlie eiVect of various factors iipim this 
enzyra are reported. The conclusion is drawn that a fat-hydrolyzing enz.vin i.s 
contained in chemically untreated, filtered olive oil, and that the activity of 
this enzym may be retained for a number of years, but is partially destroyed 
by heating at 75° 0. for 15 minutes and totally destroyed by beating to 150® 
for the same length of lime. Olive oil “ foots ” was found to contain a lipolytic 
antiferment, which was also destroyed by heat. 

Studies on enzym action. — XVIII, The snccharogenic actions of potato 
juice, G. McGuire and K. O. Palk (Jour, Ocn. Phusiol, 2 (1920), A'o. S, pp. 
215-227 ). — In cmitinuatiou of the stmllos on enzym action in\wi<nisly noted 
(E. S. R., 41, p, 20”), the saccharogiaiic (ajzyins pr(‘S(*nt in potato jnii'e were 
studied, using the method developed i>y Shernmn. Kendall, and ('’lark (E. S. U., 
24, p. 122) of i>recipitating and w^aghing the cuprous oxld fi*oju an excess of 
Fehling’s solution under detlnite conditions. Tht‘ actions w'cre followed upon 
tlie substances iircsent in the juice and uptai ailded siiciose, maltose, and 
soluble starch. 

Sucrase and amylase w^ere found to be present in the juice but no indication 
of a maltase was obtaineii. The optimum fJ-ion (‘oneentration for the action 
of the amylase w^as at pll 0 to 7, and for the sucrase at pll 4 to 5. The action 
of a yetist sucrase preparation upon the juit*t? showeil the presence of about 1 
per cent of either sucrose or ratlin osix 

The rdle of peutose-fermentiiig bacteria in the production of com 
silage, W. H. Peterson and E. B. Fkko (Jour, BioJ. Chew, (1920), A^o. 2, 
pp. 181-186 ). — In this article a brief report is given of a study of the relation- 
ship to silage production of the pentose-fermenting i)a('teiia pi-twiou.sly noted 
as being present in large amounts in silage (E. H. U., 41, p. (114). 

The results reportetl jndh‘ate tiiat “ the pentose- fermenting ba<4eria are 
capable of bringing about deckled ebanges in raw or in sterilized ccuti tissue. 
When added to raw corn fodder, tliese organisms are able to compete with the 
fermentation processes wdiich normally occur. In sterilized silage the pentose 
fermenters develop rapidly and prtHliice the substances commonly found In good 
silage; viz, acetic acid, lactic acid, ethyl alcohol, and carbon dioxld. From 
the standpoint of temperature, oxygen supply, and fermentable compounds, 
silage offers a suitable medium for the growth of the pentose fermenters. Tlie 
authors feel that the results indicate that these bacteria play an important 
part In the formation of corn silage.” 

The influence of ester transposition in the determination of saponiflea* 
tion numbers, A. M. Pardee and K. E. Reid (Jour. Indus, and Enyin> (‘hem., 
12 (1920) t No. 2, pp. 129-lSS) influence of alcoholysis of esters, or ester 
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transposition, upon saponitioation is fleinonstrat«»d by quantitative saponiticallon 
experiments in which different alcohols and esters were used. Normal butyl 
alcohol was found to offer many advantajxes over ethyl alcohol as the medium 
in which to carry on saponifications. 

The heptoses from giilose andi some of their derivatives, F, B. La Pobge 
{Jour. Biol. Chnn.. Jft {1920), No. 2, pp. 251-25(i). — This contribution from the 
Bureau of ('Jhetrilstry, XT. y. Department of Ap:ricultnr(‘, (U'scrlbes the prepara- 
tion from p:uloso of two new her>toses, a-5-^raInheI)tose and ^ ^p^iloheptosc*. The 
former is sparingly soluble hi water and alcohol, from which it crystallizes in 
rosettes of long needles. The latter has been isolated only in the form of a 
sirup, Several derivatives ef fh(‘se hept<»ses are also described, and the 
Identity (»f one of them with /i-S-galaheptltol Is proved. 

Note on the oxidation of sugars by mercuric acetate in the presence of 
ammonia, T. T^r.vAnnsnN and T-.. Bai^^ian {Jour. Biol. Chon., /fl {1920}. No. 2, 
pp. f/tS ). — '^riie authors stale that ammonium gluconate and ammonium galac- 

tonate may be obtained in a i')!) ])e]* e*ait yield liy the action of mercuric acetate 
on glucose or galactose in the ]>re.sence of ammonia. Mannose and lactose, 
which are alsf> oxidized by this method, do not interfen^ vith the reaction as 
the ammonium salts of their respective acids do not crystallize. 

In the prei)arafion of ammoninm gluconate 10 gm. of gluci^se dissolved in 
101) cc. of water is treated with 25 gm. f»f mercuric acetate and 15 cc. of con- 
mitrat<‘d ammonia. The sidution is kept at room t^anperaturo over night, 
after which it is heated on the water bath for 12 hours, saturated with hydro- 
gen sulfddd, filtered, purified with bone Mack, aiid evaporated In a partial 
vacuum. On tnniting tli(» riannlning sirup with alcohol, ammonium gluconate 
crysiiillizes ns tldn hexagonal plates melting at 155 to 157“ (\ (un corrected). 
Ammonium galactonate when prepared by the same method crystallizes in 
small needles melting at 155 to 157“. 

Alkali fusions. — I, The fusion of sodium i>-cyTnene snlphonate with 
sodium hydroxkl for the production of carvacrol, II. T>. Oiubs and M, Phil- 
LTPS (Jour, holns. and Engin. Chon., 12 {1920), No. 2, pp. figs. 5 ). — 

This contrilmtion from the Bureau of (dnanistr^, IT. S. Department of Agricul- 
ture, contains a description with diagram of an apparatus for alkali fusion in 
which the heating is eondiicted in an antoelave instead of a fire-heated open 
kettle, and reports the results of an investigation of the reaction between 
sodium p-cymone snlphonate and sodium hydroxid involvt'd in the production of 
carvacrol. 

An incn'ase of about ]>er cent in the yield <d' carvacrol over the best yield 
reported by Hixson and McKee (E. S. R., 40, p. 110) ^\ith the open-kettle 
method was obtained. Sevi'ral advantagi'S in tbe use of an autoclave for caustic 
fusloUvS are pointed out. 

MeKiug point determination with electrical heating, S. L. MAixnvAN 
{Ztsrhr. Angew. Chcni., 22 {1919), No. 4? Anfsatzt., p. 16, fig. 1 ). — ^Au apparatus 
for melting-point didenniimtlons is described in whhdi an electric crucible 
furnace is used as the source of heat, thus rendering the determinations much 
mor(‘ rapifl and less liable to accident than when a sulphuric acid or glycerin 
bath heated over a gas flame is used. 

The melting-] lolnt apparatus consists of small glass test tubes placed 
one within the other in such a w’ay as to inclose an air space around and below 
tbe inner tube. Tbe inner tube, containing tbe .sample, is closed with a two-hole 
stopper, one hole containing the thermometer and the other a small bent glass 
tube, A fline wire passing around the rubber stopper and thermometer fastens 
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the inner tube to the outer, which Is attached to an adjustable support by 
means of which the apparatus may bo lowered into the furnace. 

The effect of chloride on the nitrometer determination of nitrates, M. T, 
Sanders {Jour, Indu^. and Engin. Chrm., J2 {1020), No. 2, pp. 169, 170, fig. 1 ). — 
It was foiuid impossible to obtain results actairate to 0.1 per cent In the 
nitrometer determination of nitrates if the sample contained more than from 15 
to 17 per cent of sodium chlorid on a dry basis. 

The formaldehyde method for detcrminlnjEf ammonium nitrate, J. T. 
Grissom {Jour. Indus, and Engin. Chem., 12 {1020), No. 2, pp. 172, 173 ). — ^An 
examination of various methods of determininjjj ammonium nitrate is reported, 
tlie results of which indicate that the rapid formaldehyde method involving 
direct titration with n/JI NuOH gives results agreeing most closely with the 
longer Kjeldahi method hut which are consistently about 0.25 per cent low. It 
is thought that this method may he used for accurate work if a suitable correc- 
tion Is made by adding to the results a factor obtained by running a Kjeldahi on 
a represnitativc samide. 

On tlie distillation of ammonia, 15. S. Davisson {Jour. Indus, and Engm., 
€hem., 12 {1020), No. 2, pp. 176, 177). — It is recommended that the distilling ap- 
paratus previously described in contributions from the Ohio Exi)erlment Sta- 
tion on nitrogen methods, i. e., the all-glass apparatus of Allen and Davisson 
(E. S. R., 40, p. 609), or block-tin condensers with the new scrubber and 
adapter described by the author (PI. S. R., 40, p. 806), be used in the procedure 
for determining nitric nitrogen (10. 8. R., 40, p. 711). The cooled condenser Is 
used for the first 20 minutes of moderate boiling, after which it is drained and 
the boiling continued more rapidly for 20 minutes longer, when the receiver is 
removed, cooled, and titrated. 

By this method of distillation the volume of solution in the receiving flask 
Is kept small, and at the same time the solution in the distilling flask is not 
greatly reduced in volume 

The volumetric phosphoric acid determination of Pinciis for the indirect 
determination of magnesium, J. W. Spktnokr {Ztschr. Angev\ Chem., 32 
{1910), No. 48, Aufsafzt., p. 102). — ^The author suggests the application of the 
method of IMncus for the deU'rrnination of phosphates by precipitation with 
uranium acetate to the indin'ct determination of magnesium. The magnesium 
salt is precipitated as magnesium ammonium phosphate, and the precipitate is 
heated to boiling with a dilute solution of ammonium acetate and titrated, 
while boiling, with iiraniiiin acetate solution until one drop reacts with pow- 
dered r)Otassium ferrocyanid. 

The method is said to be more rapid and quite ns accurate as the gravi- 
metric method. 

Substitutes for phtmolphthaJein and methyl orange in the titration of 
Rxed and half-bound CO.n F. M. Scales {Science, n. stjr., 51 {1920), No. 1313, 
p. 214). — The indicator recommended as a substitute for phenolphthalein in the 
determination of sodium carbonate in the presence of the hydroxid is thymol 
blue (thymol sulphunplithalein ) , which is.prepared by dissolving 0.01 gin. of 
the reagent in 4.3 cc. of n/ 20 NaOH and making the volume up to 250 cc. with 
distilled water. The substitute for methyl orange Is bromphenol blue (tetra- 
bromphenol sulphonphthalein), which is prepared in the same way except that 
3 oc. of NaOH Is required. 

The two indicators have the same color changes. Six drops of the thymol 
blue In 75 cc. of solution gives a deep blue color In the presence of both the 
hydroxid and carbonate, changing to a muddy green when sufficient acid has 
been added to neutralize the hydroxid and convert the carbonate Into blcarbon- 
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ate, and to a clear lemon-yellow color with a slight excess of acid. The addi- 
tion of 3 drops of bromphenol blue changes the color of the solution again to 
a deep blue which remains until the bicarbonate has been completely neutral- 
ized, the color then changing as before through a muddy green to a clear yellow. 

*A study of tho nephelometric Talaes of cholesterol and the higher fatty 
acids, II, F. A. Csonka {Joxir, BivL Chetn,, J^l {1920), Ao. 2, pp, 24S-249, fig, 
1). — In thli? paper, which is in continuation of the study of factors governing 
the neplielometric value of fatty acids and cholesterol previously noted (E. S. K., 
30, p. 311), a study is reported of the influence ujwn tliis determination of 
certain factors lii tlieir relation to saponification. Oleic acid, cholesterol, and 
olive oil were used botli unmodified and sai)onified. The technique was varied 
slightly in different tests, and in some gelatin was added to observe the effect 
of a protective colloid. 

The nepbeloiuolrlc \alue was found to vary with the conditions under which 
turbidity was produced, and to be altered by the saponification process. This is 
thought to be a furtluir proof of the necessity in obtaining nephelometric values 
of treating the standard in the same manner as the unknown. 

Method of preparing phloroglucinol reagent for the Krels test, H. W. 
Dixon {Jovr. Indus, and Engirt. Chem., 12 {1920), No. 2, p. 174)- — method of 
preparing the Kreis reagent for use in detecting rancidity in fats as recom- 
mended by Kerr (K. K., 31), p. 313) is described, which depends upon the 

synthesis of phloroglucinol from resorcinol. 

The method consists briefly in dissolving 100 gm, of sodium bydroxid in 40 
cc. of water by heating slowly in an Iron or nickel container, stirring in after 
suflicient cooling 15 gm. of resorcinol, and heating with exclusion of air for 2 
or 3 hours on a sand hatli. The melt is then cooled, dissolvefi in 500 cc. of 
water, transferred to a beaker, cooled in ice, and acidified by cautiously adding 
concentrated hydrochloric acid. The phk>rogluclnol is extractc^d from the solu- 
tion by shaking with 100 cc, iX)rtions of ether in a separating funnel. The 
ether extract, filtered tlirongii charcoal, serves as the stock solution from which 
the Kreis reagent can be pri'pared, when desired, by dilution with ether until 
It gives a good reaction witli a strongly rancid fat. 

The electrometric titration of plant juices, A. K. C. Haas {Soil Scu, 7 
{1919), No. 6\ pp. 4S7-401, fig. 1). — The author suggests the use of electrometric 
methods for determining the acidity of plant juices, and describes the construc- 
tion and oT>eration of a gas-chain apparatus for such determinations, which 
is essentially of the form descrilnxl by Hildebrand.* Data obtained with the 
use of tins apparatus on tlie juice of .soy bean tops and rhubarb plants are 
given, incliuiliig actual acidity in term.s of pH of the extracted Juice and of 
the same juic(» after the addition of varying amounts of alkali. The data in- 
dicate the presence of greater quantities of buffer substances in the Juice of 
the rhubarb than of the soy bean tops, and a higher actual acidity of the 
rhubarb juice. 

Suggested applications of the method include the determination of the bolfer 
processes, the acid and alkali reserve, and the actual and total acidities of 
plant Juices, and studies of the relations of the nutrients In the soil and of 
the symbiotic bacteria to the actual and total acidities of plant Juices. 

Detection of hydrogen peroxid in pasteurized milk by means of tincture 
of guaiaenm, M. Fottassieb {Ann. Chim. Analyt., 2. ser., 2 {1920), No. 1, pp. 
9-11). — The author recommends the use of freshly macerated potato as a source 
of peroxidase in the gualaclc reaction as applied to pasteurized milk 


> Jour. Amer. Chem. Soc., 85 (1918), No, 7, pp. 847-871, figs. 15. 
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Direct quantitAtiT© determiYiation of p<'ta'?sfnm and sodium in small 
quantities of blood, B. Kbamiur {Jour, Biol, Chem., (IdtO)y No, 2, pp, 

274 ), — ^Tbe method of determining potasshim is similar to that of Drushel 
(E. S. K., 19, p. SOS) with the exception tliat, instead of concentrating the 
material after the addition of the sodium eobalti-nitrite reagent, the blood (1 
cc,), plasma (8 to 5 cc.), or serum (3 to 5 cc.) is first dried complettdy and 
ashed. The ash is then dissolved In 0.5 cc. of water with the aid of 1 or 2 
drops of glacial acetic acid, and from 0.5 to 1 cc. of the sodium cohalti-nitrite 
reagent is added drop l)y drop with stirring. After filtering through a Gooch 
crucible and washing with a small amount of water, the precipitate is trans- 
ferred to a beaker, heated on a steam bath with an excess (25 cc.) of n/KX) 
i;)OtassIiiin permangannle and 5 cc. of 25 per cent sulphuric acid, decolorized 
Avith w/100 oxalic acid, and finally titrated hack to a permanent pink with 
the permanganate solution. 

The sodium determination depends upon its precipitation from a solution of 
the ashed blood by potassium pyroantlmonnte in the presence of alcohol. 

The technique involved in both methods is described ju detail. One im- 
portant feature is the method of aslu'ng. By placing tlic blood in a platinum 
crucible which rests on several pieces of porcelain in a flat-bottomed quartz 
dish, the heating may be so controlled that there is no loss of salts through 
volatilization. The methods are said to be accurate usually to wdthin 3 per 
cent of the theory. 

Note on a short inodlficatlon of the official chlorin method for feeds, 
feces, and urine, J. O. Halvfkson and E. B. Wetxs (Jour, Biol, Cham., 4i 
(1920), No. 2, pp. 205-208). — ^The authors, at the Ohio Experiment Station, have 
devised a modification of the official Volhnrd chlorin method as refined by 
Rapplej’e (E. S. R., 30, p. 807). This is said to be ninch more accurate for 
the estimation of such small quantities of chlorin as are likely to be present in 
feeds, feces, nn<l swine urine. 

The modification consists in eliminating the step of w^isldng excess silver 
nitrate from the silver chlorid precipitate, and substituting titration of an 
aliquot of the clear filtrate directly after filtering off the silver <*hl(>rld precipi- 
tate. It is stated that “by this method clear solutions of small definite volumes 
for titration are obtained, thus avoiding tiie fre<iuent turbidiiy encountered and 
the tedious washing of the silver chlorid precipitate free from the excess silver 
nitrate.” 

Comparative results are given of chlorin determinations in corn, linseed oil 
meal, wheat middlings, swine feces, and swine urine by the Official Method and 
the proposed modification, 

A new shaking-ont method for the determination of fat in feces, G. 
SoNNTAG (Arf), K, (imdhtnamt.j 51 (1918), No, i, pp. 25-^4h fiO- D - — "f'hc details 
of the method arc as follows; 

From 2 to 3 gin. of air-dried, powdenn] feces in a 150 ec. Erlenmeyor flask is 
moistened with from 2 to 3 cc. of a mixture of 4 parts of petroleum ether and 
1 part acetic acid and allowed to stand for 5 minutes, after which about 50 cc. 
of a cooled mixture of etpial parts of sulphuric acid and water is added. After 
another 5 minutes the flask is covered with a w^atch crystal and heated on a 
water bath for 8 minutes with frequent shaking. The digestion on the water 
bath is continued with 3 per cent hydrogen peroxld, 10 cc. being first added, 
followed at 10-minute intervals by successive 5 portions until the mixture 
clears. This requires generally from 15 to 25 cc. of hydrogen peroxld. The 
mixture is diluted to 80 cc. wltli water, cooled, and, after the addition of 20 cc, 
of 96 per cent alcohol, is shaken for a few minutes with 100 cc. of petroleum 
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other (boiling point 80 to OC* C.) in a shaking machine. After the etlier layer 
has been transferred to a weighe<l flask, the shaking-ont i)rocess is continued 
with successive portions of pelroleuin ether, after whhdi the solvc‘nt is distilled 
oft from the combined extracts and Uie fat dried and weighed. 

The method is recommended as extracting the fat more completely and 
quickly than the Soxhlet inetho<l, although having the disadvantage of requir- 
ing more inanipiilation. 

Sugar sirup from home-grown sugar beets, J. M. Obt and J. R. Withrow 
(Jour. Indus, and lJn[/in. 12 (1920) j A^o. L, pp. 154-156). — ^The results are 

reported of attem])ted modillcations of various published methods, particu- 
larly the i>rocess described by Townsend and Gore (E. S. R., 37, p. 511), for 
making a simp from home-grown sugar beets, the object being to render the 
product more palatable and free fnnn beet flavor. 

It was found that the p(‘ciiliar be<‘t flavor can be practically eliminated from 
the sirup by proper attention to topping the binds, excluding all green iKirtions, 
and by a brief preliminary extraction. It is thought that the flavor may be 
due partly to iinmatiirily, in which case preliminary storage of the beets will 
improve it. Knaim*! and alinninuin uttuisils w’ere found to be more satisfactory 
than copper for boiling the sirup. 

Home curing of meats: l*ork {Purdue A(jr., 14 iVJ20)y No. 5. pp. 256^ 258, 
^60, 280. 282 ). — This artic]<^ gives general directions for preserving pork, in- 
cluding the pripararniu of plain s:iH pork, pickled hams and bacon in brine, 
head checs<% pickh'd pigs' feet, lard, and .sausage. 

methods of food deliydration, K. G. Falk (Amer. Food Jmir., 15 
(1020). No. 2, pp. 15-11) — 'Pius pap(‘r consists chieHy of a coiniwirison of the 
value of dilTenait nndhods of [U'eservlng food materials, ^yith particular ref- 
erence to th(' I actors satety of pioduct, food hormones, transportation fjwdli- 
ties, palalability, jiml economic considerations. The nietliods of preservation 
considered are refrigeration, canning, sun <iryiiig, aii’-process drying, and the 
vacuum drying process (lcv<‘loi)<*d b\ the author and collaborat«)rs (E. S. R., 
41, p. 807). 

While the ollus' processes are shown to he unsatisfactory with rcsi>ect to 
certain of tlie f.actors mentioiuMl, tlse vacuum process is considered by the 
author to give sat isTa^'tory results throughout, and to offer entirely ikwv pos- 
sibilities, esfK'cially with meat and lish. 

The influence, of tin* iiietln>d of maiiiifacturo on the use of casein iu glue 
making, S. Rutteiuian {Jour, Indus, md Kugin. Chvni., 12 (1020), No. 2, pp. 
I41-14 h — 'J’his contrihnlion from the U. S. Forest Pnalucts Laboratory, 

Madison, Wds., continues the lin estigatioii i»f commereial caseins, the lirst part 
of which was reported by Lrowiie (E. S. R,, 42, p. Ill), by a study of the ash 
content of commercial caseins in its relation to the water rcKiuirement for the 
manufactnr(^ of Avater-resistant glue. 

The amount of winter required to give a glue of medium viscosity was found 
to be a linear function of the ash content of the casein. “By making a de~ 
terminati<ui of the ash coidtait of a given sample of casein, it is therefore 
possible to toll at once tin* ju'oper proportion of the ingredients n^qulred to mix 
it into a satisfactory glue, regardless of the method by wLUh the easelti has 
been prepared. It is therefore possible to use casein made by any of the com- 
mercial methods for making casein water-resistant glue and still obtain uniform 
results.” 

A colloidal method for increasing the volume of adliesivc* water-glas.s, 

J. D. Mau'olmson (Jovr. Indus, and Engin. Chew., 12 (1920), No. 2, pp. 114-116. 
figs. 2).- In connection Avith a threateJied shortage of commercial water-gla^>s 
170678“- 20 2 
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in the box-board Industry, an Investigation of the problem of increasing the 
volume of the water-glass without injuring its essential properties led to the 
discovery that by diluting the water-glass with brine about two- thirds satu- 
rated it was. possible to Increase the volume of the solution by 25 per cent with- 
out lowering the original viscosity or detracting from any of the desirable 
properties of the water-glass. Small increases in the concentration of the brine 
beyond this point were found to cause proportionately greater increases in 
the viscosity with final loss of all fluidity. 

Testing the mildew resistance of textiles, B. S. Levine and F. P. Veitch 
{Jour, Indus, and Engin, Chem,y 12 {1920) ^ Ao. 2, pp, 1S9-141}. — Existing meth- 
ods for testing the mildew resistance of fabrics are outlined and discussed, and 
a laboratory method devised and used in the Bureau of Chemistry, U. S, 
partment of Agriculture, is described. 

The method consists briefly in exi)Oslng 3.5-in. samples of the material to 
running water for 2 days to remove from the fabric as much as possible of the 
water-soluble, gernflcidal, fungicidal, and fermentable material, and then incu- 
bating the samples, from which excess water has been removed, at a tempera- 
ture of from 20 to 25° C. for from 7 to 10 days in Petri dishes containing plain 
agar jelly. If the plates show a well develoi>ed growth at the end of this time 
the test is diseontiniuHl, otherwise the dises are inrxailated with stock cultures 
of Alternaria, Cladosporlurn, and a pink Mucor, and further incubated for 3 or. 
4 weeks. During this period weekly examinations of the* plates are made niacro- 
scopically and with the aid of the binocular microscope. 

A rating on a scale of ten and a system of nomenclature havo been devel- 
oi>ed to standardize the test. A comparison of the results of the laboratory 
tests on pieces of untreated and treated cloth witJi I’csuJts of exposure ti‘st.s 
for a period of ncarl.'i a year is reporttxl whidi indicates that the method can 
apparently be relied uj>on, especially in distinguishing i>elwe(.‘n resistant and 
nonresistanl treatments. 

The use of hydrogenated oils in the manufacture of tin plate, W, D. 

Collins and \V. F. Clajike (Jour. Jfidus. and Engin. Chan., 12 (1920), No. 2, 
pp. Vf9-ir>2 ). — ^An investigation conducted by the Bureau of i.Tiemistry, U. S. 
Department of Agriculture, of possible substitutes for r>alm oil in the manu- 
facture of tin i)late is reported, wliich resulted in the dis6)very that palm oil 
could bo replaced by hydrogenated cottonseed oil with no loss In operating 
efficiency. 

In a commercial test continueil for 42 weeks a tin pot using hydrogenated 
cottonseed oil oiHU’atiHl soiiiewhaL better than uith palm oil and with a dis- 
tinctly lower consumption of oil. There was no appreciaiile saving of tin. 
Heating experiments also showed that a l]ydrogenatt‘d fisli oil might be ob- 
tained which would be satisfactory fob use In tin p()ls, though hardeiUMl to n 
less degree than was found necessary with cottonseed oil. At present the cost 
of production (>f the latter w'ould probably balance the advantages to be ob- 
tained in its use. 

METEOKOLOaY. 

The climate of Kansas, S, D. Flora (Bien. Rpf. Kans, Btate Bd. Agr.^ 21 
(1917-18), pp. SS5S48, figs. 5). — The climate of Kansas is described as typically 
continental, “characterized by extremes of temperatures, great variations In 
the seasonal rainfall, much sunshine, and dry, bracing air, with good wind 
movement’* 

The average annual temperature ranges from 58° F. In the southeastern 
counties to 51° in the norihwestera. with a mean of 54° for the State as a 
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whole. The lowest temi)eraturc recorded in the State is 40® below zero, the 
highest 116®. A mean maximum temperature of X07® was recorded at Clay 
Center during August, 1913, 

Precipitation decreases with remarkable regularity from 42 in. in the south- 
eastern counties to a little more than 15 in. at the Colorado line. “ The northern 
half of the State receives practically the same amount as the southern, except 
that the northeast quarter rcK^eives slightly less than the southeast.” The 
average animal snowfall ranges from 11 in. in the extreme south-central 
counties to 2 ft, in scattered localities farther north. 

“ Damage by drought in Kansas usually o<;curs during July and August, and 
is due largely to (Ik* high rate of evaporation caused by an excessive amount of 
sunshine and hot, drying winds. Records compiled for the 20-year tieriod ending 
with 1914 show that in the (‘astern part periods of 30 days without more than 
0.25 in. of rain witliin 24 hours have occurred during the growing season — 
April to Septenib(‘r, inclusive' — on an average of about one year in two, which 
is the average for other Important corn-growing States, but in the western part 
j’ainfall is luclint'd (<^ be Irregular, as to both time and place of occurrence, 
and 33 such periods Imve occurred in the 20-5^ear period. , . • 

“The rainfall of eastern Kansas during the vvairm H(iason is normally heavier 
than in almost any otluT part of the country, and exceptionally heavy rains 
fulling at this Unu' have bee# the cause of all the serious floods Kansas has 
(‘Xperien('e<l. . . . The drainage areas of the principal streams are immense in 
comparison with th(‘ size of tlie river channels, and (continued heav^ rains over 
large an‘a‘^, which are most liable to occur in May and June, often start disas- 
(nais o\'('rtlou s, as the hanks are generally low and the* courses of the streams 
tortuous. As a rule these floods are caused by rains east of the center of th© 
State. . . . 

**lhe winds over the eastern third [of the State] are not noticeably higher 
than lh(\se that Mow over otlier States hetweem Kansas and the Atlantic, while 
Ihe w<'s(ern third is one of the windiest inland localiti(*s in the country.” 
Pdizzards arc* exceedingly rare. “The most damaging winds are the ‘hot 
winds. T h(*se usually occur during a prolonged heated period and are <^^m- 
monly described as being ‘like the wind from a furnace.’ They occur with 
shade temperatures of from KK) to 116, often have a high vel(*city, and cause 
givat injury to growing crops, in extreme cases having been known to kill the 
l>ark and foliage on tin* south side of trees. They are of very irregular occur- 
Tence.” Tornado(\s occur practically eterj^ year and often several times during 
the year, but tlie territory devastated is comf>ara lively small. The months of 
greatest fn'quency are April, May, and June. 

“The gro^^ing season is sumciently kmg to give ample time for the develop- 
ment and maturing of the principal crops of the State, but sometimes an ex- 
tended pf'i-iod of warm weather in March and April, especially March, will 
force veg(dation so far ahead of the season that great damage results from a 
late frost in IMay. This ai:)plies especially to fruit and early vegetables. Only 
in rare lnstaiice.s do the lirst killing frosts of autumn occur early enough to 
cause serious damage. The average date of the hist killing frost in siiring 
ranges from April 7 In the extreme southeast to the first week in May in the 
north vv^t^st, and killing frosts have been knovvm to occur over nearly all the 
western and north -c'taitral counties as late as May 27. The average date of 
the first killing frost in autumn ranges from the first wc'ek In October in the 
northwestern counties to October 22 in the southeastern counties, and killing 
frosts have occurred in September in practically all parts. On ac'count of the 
extreme dryness of the air in the western section instances often occur where 
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the temperature falls to free/Ang, or even a few degrees lower, without the 
deposit of frost or any damage to the most tender vegetation. ' 

The percentage of sunshine is high. This “ makes for the rapid growth of 
crops,” hut is also one of the reasons why droughts are so severely felt.” 

Discussing some popular fallacies regarding Kansas weather, it is shdwn 
that the recorded evidence does not indicate that the climate is changing. 

Ohio weather for 1918, W. H. Alexander and C , A. Patton {Ohio ^ ta . 
BuJ. SS7 (19 JS), pp. 649-737, fiflfi. 63 ). — Tables showing temperature and rain- 
fall for the entire State in comparison with similar data recorded at the 
experiment station at Wooster are supplemented by a series of diagrammatic 
maps showing the comparative weather conditions for the various sections of 
the State. 

The mean temperature for (he year at the station was 50.5^ F. ; for the 
State, 51.5°. The higliest tein|>erature at the station was 105°, August G; for 
the State, 110^, August G. The lowest temperature at the station was •— 19®, 
January 20; for the State, — 28®, January 20. The annual rainfall at the 
station was n.^.75 in. ; for the State, BG.5i. The number of rainy days at the 
station was 130; for the State, 117. The jwev ailing direction of the wind was 
southwest at the station and in the State at largo. 

The year was distinguished by both the coldest and hottest wt'nUier on record 
at many stations in Oluo. “The cold wave fhat overspread th(' State on 
January 13-12 and the hot wave on August r)>~G were unpretvdenled in severity. 
The former was but an incident in connection with the cold weather that set 
In on December 8, 1917, and continued vith remarkable persist('nee iif) to and 
Including Pebniary 5, 1018, while the latter came on with unusual suddenness 
and lasted for about 11 days.” 

The })eriod free from killing fn)sts in 1918 extemhTl from IMay 2 to Oclolx'r 
3 at the station; the temperature f<‘ll below zero 12 times during the year. 

The weather of Scotland in 19J8, A. Wait {Trans. JUfjhhind ami A//r. Sor. 
Scot., 1), se}\, SI (t9J9), pp. SI 0-321 ). — “ Tliis report consists of (t) a gen- 
eral description of the weather over the Scottish arc'a from nuadli to month; 
(2) a selLH?tion of rainfall returns, in which each county in Scotland is repre- 
sented by one or more stations.” 

[Rainfall of Dominica, 1898-1918], F. Waits {Tmp. Dipt. Ap), Want 
Indies, Ept, Agr. Dept. Dominica, 1918-19, pp. SOSS. figs. 2j-'The monthly 
and annual rainfall at the Botanic Gardens, Dominica, from 3893 to 1918, In- 
clusive, is showm in tables and diagrams. The monthly and annual rainfall at 
a number of otlier placets in Dominica during 1938 is also tal)iilated. 

Rainfall, sugar production, and froghopper blight In Trinidad, O. B, 
WuxTAMS (Bul. Dept. Agr. Trinidad and Tobago, 18 (1919), No. 3, pp. 16S-167, 
figs. 11). — A number of diagrams showing the relation between rainfall, blight 
due to the froghopper {Tomaspis saccharina), and sugar production are given 
and discussed. 

“Alternation of wet and dry i»eriods during the grow^th of the sugar cone is 
shown to be an important factor in determining the prevalence of ‘ blight.’ A 
long dry season, follow^ed by unusually heavy rains in June or July, Is fre- 
quently connected with widespread blight. The most Important climatic* condi- 
tion, however, appears to be the severity of the ‘Indian Summer,’ a dry period 
In September or Oc tober. A severe Indian Summer Is a general condition both 
of localities damaged by blight In one year and of years of widespread blight 
in one locality. Blight could be reduced, irrespective of its first cause, by get- 
ting the field in n condition to lessen the effects of excessive moisture and 
drought. Better drainage Is the obvious agricultural method that will help to 
bring about these conditions.” 
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Phenologlcal observations, 1918 (Arh, Landtr. Kammcr Hense, No. 24 
{1919), pp. 3-26). — Observations by uniform methods, which are described, on 
various uativ(‘ trees and other plants, fruits, and field crops, the latter includ- 
ing rye, wheal, barley, and oats, at 88 stations, 79 in (ha-many, 5 in Austria, 1 
in Hungary, 2 in Belgium, and 1 In Holland, are summarized. 

Recent phonological literature (Arh. Landw. Kanuncr Hf’ssr, No. 24 il9J9), 
pp. 27, 28). — An annotated list of 14 recent contributions to plumological litera- 
ture is given. 

Selection of plants with reference to meteorological conditions, fl. Azzi 
(CoUivaiorc, 66 {1920), Nos. 1, pp. 7-9; 2, pp. is an exposition of 

ineUiods of invesligaliou followed In tlio stations of agricultural geography and 
meteorology organized in Italy by tlie author and others. The article deals 
with the <‘ritical period (»f plants, pheuological eriivroumeiit, and correlation of 
meteorological elements with plant growth, with special nd’ercnce to the deter- 
mination of the reduction of 3'ield of wheat caused by unfavorable meteorologi- 
cal conditions, and tlie selcsdion and adai»tatlon of this crop to the meteorologi- 
cal environment. 

Ho plieiiological conditions furnish a basis for deterniiiiiiig the anionnt 
of seed of cermils to use? L Hiltxkk {Praht. P>L Pff<ni::cnh(iu u. ^vhuf^. 
n. svr , 16 (1918), Ao, JJ-12: 17 (1919), No. 1-2, pp. 5-15; o^s\ in Arh. J.amhr. 
hanntter JJ{skc, No. 24 {1919), pp. 35, 36 ). — It was foaiul in experiments in 
seeding ^al'ying aiuoimfs of rje that n^gions ba\ing the tairlu'r biooming datt^s, 
and Inaice the better plKumlogical conditions, nnlforTnly r(Minirt'd much less 
seed than those Iniving later blooming dates and lessTavorable conditions. 

Tlie influence of inet(H)roIogical phenoiiieiia on the culture of wlieat, 
F. K. DU A. FmrETUKDo {Pol. Assoc. Cent Apr. Portupucso, 21 {1919), No. 8, pp. 
251-2(!Ji, tips. 9). — This artich* atKunpts to coiTc'late tempen-aturo and prtHii)ita- 
tion with [>rodiiction and quality of wheat gr«)wn on tln^ (experimental Ihdd of. 
agricultural met^ondogy at the Superior Institute of Agrottomy of Portugal 
during 1911 to 1917. Similar c(»rrelations are also attempttMl for other parts 
of Portugal and difTercnt wlu‘at growing regions of Ihiropt^ 

Correlation of wind flow and temperature with evaporation, Q. A. Snuu, 

( Phnit U 0 ) 1 ( 1 , 22 {1919), No. 7, pp. 210-215, flp. 1). — This article presents a cx^r- 
niation ol ohsen-v atioiis (>n wind movement, tt'm])erature, and evap(>ration on 
Mount ()read, riear Luw'ixuicc*, Kuns, This irulicales that temjxTature is the 
predominant influence in the control of evai>oratloii, and that wind movement 
is a scH’ondary intliumee. 

Optics of the air, W. J. IIumpiireys {Jo%ir. FranU'Di Fist., 188 {1919), Nos. 
4y pp. 4^^~4^^1 5 , pp. G07-67ff, fips. 54). — (\mtiiniing a previous seri('s of artleles 
on the pliysics of the air (E. S. U., :t9, p. (IIG), the author deals In dfdal! with 
various ojdieal plienoiikma o( the air such ns mirages, rainbows, lialos, coronas, 
azured sky, twilight glow-, etc., from the standivoint of their physical V-auses. 
The W'ork of Pernter and Exner Is largel.v, ljut hy no means exclusively, 
drnwm upon in the discussion. 

« 

SOILS— FEKTILIZERS. 

Soils and manures in New Zealand, T. J. Wii.n {Atieklmd, Nciv Zeal., and 
London: U hHconihe A Tombs, Lid., [1919], pp. 134, ftps, fi).— Tills is a p<»pular 
treatise^ defiling with the general principkxs regarding the management of soils 
and the use of manures, with jiartiiailiii- refereuct' to Ncnv Zealaiitl ("(»ndItions. 
The following chapt(n*s are included: The abode of the jdaiit, plant nutrients 
In the soil, soil fertility and the principles of manuring, tlie improvement of 
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fertility, the soils of New Zealand, how to had the manurlal requirements of a 
soli, manures, miscellaneous fertilizers, the valuation of nmniires, and mnniirial 
requirements of various crops. A chapter is included giving a general descrip- 
tion of the various soils to be found in New Zealand. These include alluvial, 
swamp, volcanic, limestone, blue calcareous clay, uncultivated, and abnormal 
soila The abnormal tjrpes Include acid, arid, and stony heavy soils. The cul- 
tivated soils of New Zealand vary from medium light to mcHlium heavy in 
texture. 

Farming marsh soils, A. R. Whitson and H. W. ULLSPERGfiit (Wisconsin 
8ta, Bui, S09 (1919) ^ pp, S2, figs. 7). — This i.s a popular discussion based on 
different experiments in Wisconsin, giving general information on the farming 
and proper management of marsh soils in the State. 

The steps necessary to reclaim marsh soils are drainage, breaking and 
preparing the seed bed, proper fertilization, and ci’op selection. The marsh 
soils of the State are of three tyi>es — peat, muck, and so-oilled marsh-border 
soils, which vary in organic-matter content from 5 to 15 i>er cent. It Is noted 
that the nitrogen content of all marsh soils is very Ihgli as <‘omi)ared with that 
of upland soils, i>eat being exceptionally rich in nitrogen. Tiie peat soils are. 
as a rule, deficient in potassium and pliosphorus. Mucks are better suj)plieil 
with these two elements, although the ix>tassliim contcait is low in comparison 
with upland clay or silt loam. The marsh-border .soils have been found to be 
well supplied with both potassium and phosphorus, as well as with nitrogen, and 
are considered to have high cropping possibilith‘s. Ijj tlie peat and muc k soils 
potassium is a common factor limiting crop yield.s. 

Experiments also indicate that not only is there a great variation in the 
total amount of phosphorus present in the marsh soils of the State hut that 
there Is even greater variation in availal)ility of th(‘ j)hoHpli()ru.s. Acidity 
has been found to be one of the most Important factors intlueiicing the avail- 
ability of phosphorus in these Siills, it being found that acid soils ar(‘ gen- 
erally low in available phosiihorus. Acid phosphate is considere<l to be the 
safest form of phosphatic fertilizer to use on tbe.se soils, although it is con- 
sidered probable that raw rock phosphate may prove to be clu‘aper in the 
long run. 

It is pointed out that a wide variety of crops can be grown on Wisconsin 
marsh soils, but that crops should be adapted to the marsh soils in different 
sections of the State. Crop rotations are coiisidercMl desirable on these soils. 
It is stated that dairy farming, truck farming, stock raising, or coiniiimUions 
of the three, are the best types of farming to follow on marsh soils, but that 
Wisconsin marshes are not adapUnl to grain farming. 

Guide for moor cultivation, H. Pai’lig (Lciffaiit^n drr MoorJculfimerung, 
Hcmover: M, d II. Schaper, 1918, pp, f/F3-f7-^, pU. 6').— This Ixxik deals with 
the origin and characteri.stics of German moors, moor soils, and lieatbei* soils, 
and with the reclamation, tr€‘utment, and cultivation of botli upland ami low- 
land moors, taking up especially questions of drainage, feitilization, and 
planting. 

A soil survey of the Kistna l>elta, W. H. Harkison, M. R. Uam\swami 
SiVAN, and B. Viswanath (Dept, Agr, Madras Bui. 75 (1918), pp. 6, pi^t. 10 ). — 
This survey reports analyses of 133 samples of soil representative of the soll.s 
of an area in Madras bounded by the Gotlavari River on the north, tlie Bay 
of Bengal on the east, the Kistna River on the south, and the El lore Canal on 
the west ^ 

It is showm that the nitrogen content of these soils is low and the addition of 
special nitrogenous fertilizers is considered advantageous. Only one-fourth of 
the soils of the delta are In immediate need of phosphatic manures. The silt 
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of the Kistna and Godavari Rivers is rich in lime and magnesia and in total 
potash and phosphoric acid, and the conservation of the river silt 4s considered 
to be very im)K)rtant. There is said to be no need for potash fertilizers nor 
for liming, with some few exceptions. The Infertility of isolated soils Is 
ascribed more to defective drainage than to lack of. fertility constituents. 

Papers on soil denudation {Indian Tea Assoc, [Pampiilet], 2 {1917), pp, 
pis, 6*, — Following an introduction by G. I>. Hope, 

a collection of papers are i)r(*s<aited ex{)laining the views of specialists in 
Indian agriculture on the subject of soli erosion and its prevention, surface 
drainage, and the conseiwation of soil moisture, all of which are considered to 
be of the utmost importance in the tea-growing Industry of northeast India, and 
dealing with tin* subject of soil aeration and the control of rain water and soil 
moisture generally. 

Soil erosion and conservation, 1-IV, T. R. Sim (*So. Afiican Jmir, Indus,, 
2 {torn. Nos, 8, pp. 9, pp, 8(17-881: 10, pp. 962-908; 11, pp. lOSlt- 

101§2).—T\\\s report, based on extensive (operations in South Africa, d(*als with 
the dilTer(*nt factors causing soil erosion and mctluids of prevoniion and cure. 

On the basis of tliesi* observations, it is n*coniuicndi*d that grass burning be 
dis<‘Ouragcd (‘very where* and pia(*ed und(*r restrief ions, and that the harvesting 
and c(uise(iu<‘iit d(‘stru<'tion of bush and forest be regularly followed by re- 
forestation, preferably with triH's whieh rapidly r(‘turn a much larger revenue 
and meet pr(*s(*nt and i)rosjx*<*tive tiiiilter r(H|uiremeiits. It is further rwom- 
mended tiiut the Goverurn(‘ut formulate and carry out a Government afforesta- 
tion scheme commensurate* with the climatic and economic re *(]ui remen ts 
of South Africa, and that j^rivate* owne*rs l>e encourugeHl and assisted by 
the Govemrneuit to accelerate (extensive development of this nature*. It is 
also suggested that In agricultural e>i)erations contouring be practic'enl more 
rt'gularly, and regarded as a n(*e‘essity in tlie* prevention of soil e‘rosion. 

Experiments on evaporation from soils, G. de Angelts d'Ossat {Btas, 
8tpcr, Agi\ Itul,, 31 (1918), No, 1-2, pp. Jfl-35, fiijs. 2). — Kxi>erime‘nts extending 
over a period of 111 days, from Iday 11 to August 31, on evaporation from 
agricultural soils at a depth of from 20 to 30 cm. (7.4 to 11.7 In.), are re- 
ported. The water capacity of this soil was 32.42 per cent by weight and 44 
per cent by volume*. 

The (jbservatious over the first 47 days, up until June 27 and previous to cut- 
ting the grain crop, showed that the subsurface soil at first contained more 
moisture than the cultivated surface soil, but during tiie middle of the period 
the surface soil contained more moisture*. At the eml of the period the sub- 
surface soil again contained more moisture than the surface soil. From June 
27 until the end of the experimental period it was found that the moisture* 
c*untent of the cultivated surface soil was constantly siii)erior to that in the 
subaurfac*e soil. The surface soil cHjntained an average* of 13.095 per cent and 
the subsurface soil an average of 0.385 per cent, there being an average differ- 
ence in favor of the surface soil of 3.71 per cent. 

These results are taken to Indicate* the extreme importance of proper surface 
cultivation on soils in semlarid regions. During the rainy periods such culti- 
vation should be^ employed as to permit the pene‘tratie)n of a maximum pos- 
sible quantity of water into the subsurface. During dry |K*riods such cultiva- 
tion should bti used as to impede evaporation from the subsurface through the 
surface soils. 

Further experiments were conducted nvith sand and clay soils to determine 
the velocity of evaporation. The apparatus used Is described and Illustrated, 
It was found that the clay evaporated more water than the sand, and that 
the dally evaporation from the clay was constantly greater than from the sand. 
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Influence of cultivation on the conservation of water in the soil, J. 

Mendks de OpDOY {Escola Agr. ** Luiz de Queiroz,*’ Piraciraha, Brazil, Ber. Agr., 
Bol. 4 {1919), pp, 21, figs. 10). — The studies of others bearlnpf on the subject are 
reviewed, particularly those of American experiujenters, and studies <»n the re- 
tention and conservation of water in seven different soils, as Influenced by 
their physical and ineclianical comiTosition are reported. 

It was found that in the first G in. of soil after one cultivation there was a 
lower water content than in uncultivated soil. After four succet^ding cultiva- 
tions, however, thei’e wa.s always a difference In favor of the cultivated soil. 
In general, the soil at a depth of from 6 to 12 in. showed a areuter water con- 
tent when cultivated. Contrary to usual results, howev(T, it was found that 
the soils containing the greater percentages of coarse material retained the 
most waiter, although these soils show('d the gr(*ater rate of inliltration. 
These results are thoiiglit to be due. partially at least, to the manner of dis- 
tribution of the different sizes of particles in the soli. 

Experiments with ordinary cultivation v. no subsequent cultivation 
(Ann. lipt. Bur. Sugar Expt. Stas. [Queensland]. 19 (1919). pp. 15, 16). — Crop 
results from experiments to determine whether subsetiueiii cultivation with 
the horse cultivator in red soil gives a higher yield of cane than where no sub- 
sequent horse cultivation is practiced show'eil an increase of 1.14 tons per 
acre in favor of cultivation. 

Bubsoiling v. ordinary cultivation (Ann. Bpt. Bur. Sugar Expt. Stas. 
[Queensland], 19 (1919), pp. 29, SO). — Crop results on the value of subsoiling 
for sugar cane as compari'd w'itb ordinary cultivation were in favor of sub- 
soiling, ])Oth ill plant and ratoon crops. 

Tests to determine the value of subsoiling ratoon crojis (Ann Rpt. Bur. 
Sugar Expt. Stas. [Queensland], 19 (1919), p, 2H ). — The results of tlu*si‘ tests 
were decidedly in favor of spring-tooth cultivation as opjxisi'd to subsoiling. 

Quantitative and qualitative bacterial analysis of soil samples taken in 
fall of 1018, IX H. JoNi:s and F. G. Mcrdoch (aSo?7 S<d., S (1919), No. S, pp. 
259-^67 ), — A bacterial analysis of 4G soils, representing 17 sol) tyj)es obtained 
In a soil survey of llussell, Oarleton, and Stornunit Counties in ('astern On- 
tario, are rci>orted, us conducted at tlie Ontario Agricultural ('’olli'ge. Each 
soil was represented hy two samph'S, one taken from tin* .surface to a depth 
of G| in. and the other a subsurface sample taken from Gij to 20 in. di'ptli. The 
purpose of the analysis was to determine the relutivt' bacterial and mold con- 
tent of tlic different soil sample.s. 

While it Is not considen*d that molds liave any inipf»rtant r(71e to play in 
connection with soil fertility, it is noted that yellow^ sand, which show^ed no 
Azotobacter, no radicieola, and the low^est of all bacterial counts, show^ed a 
fairly high mold count, wiiile sandy clay loam, which gave the Uigliest 
Azotobacter count and a very higli radicieola and total bacteria (.‘ount, showed 
no molds. With one cdlier exception, a sandy clay shale wiiich also gave no 
molds, the mold content of the samples w'as fairly uniform. 

Microorganisms in plant chemistry and nitrogen fixation, E. IlENDurcrK 
(Chem. and Metal. Engin., 19 (1919), No, 7, pp. 571,-576, figs. G).---Thls is a 
brief account of the dev<‘]opment and application of microorganisms useful to 
plant growth by the use of humus or muck .sells obtained frofn formt'r swamps 
of New Jersey. fixation of nitrogen is e.siiecially considered. I'he processes 
used in the mining, preparation, and development of th(‘ so-called humus are 
described. 

The sterilization of soil by steam, M. W. Touik (Meded. LandbomvhoogHiih. 
[Wageningen], 17 (1919), No. IS, pp. 91-108, pi. 1, figs. 2). — This report deals 
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with the technical side of the sterilization of soils, taking? up particularly the 
determination of the ainoiinl of steam and coal reqiiiied. and the oxiamse' of 
operating tlic apparatus. Several different methods of soil sterilization by 
means of st«*am or heat are described. 

On the basis of certain experiments, it is shown that in soil sterilization 1 
kjr. of steam wlien condensed to water at approximately 100° C. wonhl th(‘o- 
reticaily liberate about n5f) calories. The amount of steam in klloii^rams 
required per square meter of soil is given by tlie following formula: 

Sp-=1.7r)f/.vc-[-17.r» 

Sp is the lunnber of kilograms of steam r<^iuire<l per square mePT of soil ; d 
Is llu* deptli at which it is de^^in^l to sterilize the soil: s Is the specitie weigiit 
of the soil; and c is the spec'itic heal of the soil, q^iis forrmila is iiased on the 
further assumption that tlie minimum heat for sterilization of tlie average soil 
lies t)etvv(‘en 90° ami 100''. 

The amount of coal re(]iilred in kiloarams per s<piare natter of soil to ]>e 
Sterilized is given by the formula : 

<lse 
K - 

in which K is the numl>er of kilograms of coal. 

Figures ai’e given from actual exiMOiinenls i>(‘ariiig out Iht^ above assurnp- 
lions, roinpiirative ligures on tlie co^t of sterilization of soils i)y the p<T- 
forat(Hl pipe method, tlu^ inverted-iian method, and the formaldeh.\d(‘-drench 
ineihod favor tli(‘ in\eried-i»aa nuahod, wliich is ;i method of steam sterilization 
used in liie United States 

liOwlaiK] moor soil as for suiul, M. JAau)NsL:T (Mitt. Vcr. Ford. 

Mffotkull. J>vut. lii'ivJic, SI (/.a/,9), A’o. pp. S99, JiOOs . — ICxperlmerits with po- 
tatoes (Jii sand sol], to determine the Intlmaice of additions of lowland moor 
soil, showed that in unirriguted sands liie yii‘l(l of potatoes decreased with in- 
creasing additions of moor .soil, and tilso tlte total waaglit and starch content 
on llu» irrigated sand soils. Tlie yield and starch content of the crop 
increas(Hl witii an inereasc in the amonut of mo(»r soil mlded. 

Green manuring, \V. 11. S('HwtFFiT^s {Trap. Agr, [Ceylon], oS {1919), No, 5, 
pp. SlS~yilS ). — Idie autlior deals with tlie importance of grinai inannring in the 
manageimail of South African soils, and hrielly reviews tlie results of work at 
different Soutli Afri(*aiJ agricultural experlmeiit stations. Attention is particu- 
larly called to tlie vital ]nterd(‘pendem*e of tlie use of ftTliliziu-s and the grow- 
ing of green manuring crops in the management of South Alrlcau soils. 

Boil fertility and fertilizers, M. CUlvixo (//cr. Ayr., (Umi., p Tnih. [Cuba], 
2 i/9J9), N(k .9, pp. J!f20-Ji2S, fiys. 2 ). — This is a summary of more or less well 
established facts on the siitiject of tiie relatit»ii bid ween soil fertility and the 
intelligent use of tertilizers, bastal on similes conducted at exxuuiinent stations, 
particularly those in tlie Unittnl States. Special attention is drawm to the 
signilicaiice of Uie limiting factor in fertility. 

The production, consumption, and requirements of plant food materials, 
with special reference to Germiui agriculture, 1>. F. IIon( amp {FiUiItny^^ 
Landu\ Zip., {1919), No. 15-16, pp. 2Sl-:U)Jf ). — Statistical data are snmmar- 
IztHl on the use of differtmt commercial fertilizers siippl\ing nitrogen, potash, 
phosphoric acid, and lime in German agriculture during tla^ jiast ir> years, 
with sptH'lal nderence to the years just preceding and (hiring tlie war. 

It is concluded that Insufhcituil use of coinmerclal fertiliz(‘rs was made in 
German agriculture before tlie w^ar, with particular reference to tliose supply- 
ing nitrogen. It is stated that before the \var almost all agricultural soils In 
Germany were deficient In nitrogen, and that nitrogen warn constantly in 
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minimum and the limiting factor in crop production. With reference to phos- 
phoric acid, it is the opinion that many German soils are still fairly well 
supplied as a result of the residual effect of previous excessive applications of 
phosphate. Since potash and nitrogen are now available, it is the opinion 
that phosphoric acid will he the limiting factor in crop producton in the future. 

A summary of different results obtained from the use of potash is given, 
and it is concluded that potash applications to German soils must be increased 
on an average of four times the present application. 

Practical fertilizing questions, O. von StacLHOKST {Jour, Landw., 67 {1919) t 
No. i-0, pp. 63-71/), — In view of the scarcity of phosphoric acid fertilizers in 
Germany, plat experiments were conducted with a number of common held 
crops using complete fertilizers and fertilizers containing either nitrogen, 
phosphoric acid, or potash alone, or combinations of any two of these fertilizing 
agents. 

It was found on a number of different soils that where phosphoric acid was 
not applied there was practically no difference between the crop obtained and 
that where phosphoric acid was used. It Is concluded, therefore, that* for a 
few years at least there are many different soils which will n(>t recjiiire phos- 
phoric acid fertilization, and that this agent may he Omitted from f(‘rtilizers. 
The results of the experiments, however, indicate the importan(‘o of fertiliza- 
tion with nitrogen and potash. The Importance of initiating Investigations 
to determine accurately on what soils and under what conditions phosphoric 
acid fertilization may he safely omitted is emphasized. The t‘xperiments also 
indicated that the proi>er use of lime on some of the better tyiH\s of soils 
of Germany would have a distinct effect in making atailable ^some of the rela- 
tively Insoluble iron and aluminum phosphates. ^ 

Iowa soils: Their improvement, W. IJ. Sitcvenson {foica Apr., 20 {1920) ^ 
No, 10, pp. J/22-1/25, — This is a brief review of results established at the 

75 soil experiment fields in the State of lowm, whicli indicate that many Iowa 
soils need lime and that it Is very profitable to apply this material on a large 
number of thes<* soils. Manure Is deemed an excmlingly valuable fertilizer 
when applied to most Iowa soils. Many Iowa soils respond profitably to ap- 
plications of rock phosphate or acid phosphate, and complete commercial fer- 
tilizers in many cases increase crop yields when used to supi>ieinent manure. 

The maintenance of soil fertility (Ohio Hfa. BuL 336 (1919), pp. 379-61/9, 
pi. 1, figs. 15). — This bulletin reports average data of 25 years’ field experi- 
ments at Wooster, Strongsville, Germantown, (Carpenter, ^^l(l Findlay with 
manures and fertilizers and average data for 5-year and 0-yoar periods, the 
last progress report of which was contained in Bulletin of the station 
(E. S. K., 36, p. 829). 

The soils employed in these experiments have included silty clay loams 
derived chiefly from sandstones and shales and relatively deficient In lime, and 
heavier clay loams derived from limestones and limestone gravels. Most of 
these soils were below the average soils of the region in which they are 
located in productiveness at the time the experiments were begun. 

Great differences were found In the requirements of these soils for lime. 
Every soil iiK‘luded in these exi)eriment8, whether derived from samlstones or 
from limestones, has responded profitably to applications of phosphorus. Of 
the carriers of phosphorus used, acid phosphate proved the most effective in 
proportion to cost, followed in order by basic slag and steamed bone meal. 
Finely ground raw rock phosphate returned a profit on its cost, hut the effective- 
ness of acid phosphate was so much greater as to make the use of raw rock 
phosphate relatively unprofitable. 
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Potassium generally increased crop yields, and when used as a reinfor(*€‘- 
ment of phosphorus and In relatively small quantities its use at normal prices 
was profitable, especially on potatoes and tobacco. It was found that the 
maintenance of the nitrogen supply of these soils was of no less importance 
than that of lime or phosphorus, but that owing to the cost of pur (‘based 
nitrogen the growing of leguminous crops in rotation and the careful saving 
and use of animal manures must be the chief means of obtaining nitrogen for 
economically managed Ohio soils. 

The possibility of greatly Increasing tlie efTectiveness of manure by pro- 
tecting It from the losses due to beating and leaching and by reinforcing it 
with phosphoinis was demonstrated. The experiments indicate, liowever, that 
the value of manure is measured by the nitrogen and mineral elements con- 
tained, that the chief function of Its organic matter content is to serve as a 
carrier for these elements, and that if it Is so managed as to release these 
elements before it goes to the field its value is very materially reduced. 

Report on fertilizer experiments, E. B. Stookey West, 

Wash, Sta, ^fo, Bid., 7\l920), No. 10, pp. 157-159, fig. 1). — A summary is given 
of six years’ fertilizer exi)eriments with four different crops, continuing a 
previous ac^eonnt (E. S. R., 40, p. 422). The following general conclusions are 
drawn: (1) On muck soils a limited amount of potasli in manure or com- 
mercial form can be profitably used, even at the present Idgh prices, (2) the 
use of a phosphorus fertilizer will be profitable on much of the upland and 
valley loam soils, and (3) nitrogenous fertilizers may sometimes be used with 
profit on some upland soils wliere nitrogen can not he provldt^l by manure or 
by growing and plowing ifluler some leguminous crop. 

Artificial manures: Expeyiments on their value for crops in western 
TndUa, H, II. Mann and S. R. Par\n.ipe {Dept. Ag7\ Bomhag Bnl. 89 0918), pp. 
11I]A-5S) — E^iXTiments are reported on the use of artificial fertilizers on 
tobacco, potatoes, wheat, cotton, sugar-cane, chillies, onions, and l)anaiias, on 
western Indian soils. It is noted that fh(‘ rcx'oimnendatious are based on nor- 
mal conditions as regards prices for fertilizers. 

For tobacco on the Deccan, with irrigation available for reserve use and 
with soil in fairly good condition, tiie use of 150 lbs. of potassium sulphate, 
112 lbs .of superphosphate, and 285 lbs, of sodium nitrate per acre is recom- 
mendixl. For indatoes it is advised tlial, in addition to the i»arnynrd manure 
usually given, 150 lbs. of potassium sulpbate, 112 lbs. of superpiu>.spliate, and 
120 lbs. of ammonium sulphate i)er acre be applied on the Deccan with irrlga* 
tion. 

For cotton, where the rainfall Is regular and reliable, it is recommended that 
2 tons of barnyard manure per acre be plow’ed into the land before the seed 
Is sown, and that 200 lbs. of superphosphate per acre be added with the seed. 
In addition, either 135 lbs. of sodium nitrate or 100 lbs. of ammonium sulphate 
should be either top-dressenl six weeks after sow ing or bo mixed with the super- 
phosphate at the time of seeding. 

For sugar-cane on w^ll-prepared soil, with abundant irrigation, It is recom- 
mended that either 35 cartloads of barnyard manure with 224 lbs. of super- 
phosphate and 300 lbs. of potassium sulphate be ar)plled ix^r acre before the 
field is ridged for planting, or that 1,200 lbs. of cake and 375 lbs. of ammonium 
sulphate per acre be applied at the time of earthing up (he cane. It is added 
that in the sandy soils of the Gokak Canal trai^t the top-dressing shoiiltJ eou- 
slst only of 2,400 lbs. of cake per acre. Other general recommendations are 
made regarding the fertilization of the garden crops. 
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Manorial studiesy J. B. Knight {De^t, Agr, Bombay Bui, dO {191S)y pp, 
7-2<?). — ^Experiments have shown tliat the ns^e of sann hemp green manure as a 
source of bulky fertilizer in B<unbay will produce as good crops as, and at 
less cost than, barnyard niumire. Experiments with trash, including any 
waste products like ooinimst, weeds, safilower stalks and hulls, and cotton waste, 
as a coarse manure, showed a decided advantage of this material over barn- 
yard manure as regards economy. Further experiments indicated the extreme 
importance of the utilization of stable manure in the vicinity of military can- 
tonments and large cities, the results of three years' tests, showing practically 
the same results witli such stal>le manure as tlie barnyard manure, and four 
years' tests showing vquul or better results tlian with green manuring. 

The results of three years’ experimtmts on the use of general commercial 
fertilizers supplying potash, phosphorus, and nitrogen indicate tlmt under the 
conditions prevailing in Bombay, tiie use of comiherclal fertilizers will pay when 
obtainable at normal prices. Exi)eriments on the use of the aslies of trash and 
cane waste as a source of potasli and jdiosphoric a<‘ld showed practically as 
good results on cane as with manure, sodium nitrate, and oil cake. Better 
results wore obtained with ammonium suliihate on cane than witii sodium 
nitrate. Comparisons of ammonium sulphat(‘ witli tish meal and tlifferent oil 
cakes Indicated the superiority of ammonium suliihate and tish meal. The 
cottonseed cake gave slightly bothT results than castor cak<‘, iH^auut cake, and 
safflower cake, although the dilference Ixdween the four was small. An experi- 
ment comparing cottonseed cake with safflower cake on caiK» showed a 
yield with cotton seed fully 10 p(‘r cent the higlier. Further tests iudicatiMl that 
heavy manuring on tliese soils is a wasteful practice* 

Memorandum on the use of artiliciul nianures on the tea estates of 
Assam and Bengal, decade J007-10J7, (h 1>. Jloj')-: {Indian 'fra A.wh\ 
lPamphlci]f 2 {liU8)f pp. [7 //] — This memorandum reviews the use of 
fertilizers on the estates in tlie northeast India t(‘a distrirls for the periotl from 
1907 to 1917. inclusive. 

It Is stnted that, as rt'gards the availalde fertilizers iu the tea districts 
themselves, matters are practically unclianged since the year 1907, c*xcei>t that 
the demand for locally obtainable oil cake has exceeded tlie supply, and that 
the recently developed ixipularity of lime as a fertilizer for tea has produ(*ed 
a local market for the limestone which is found in c(‘rtain parts of Uie tea 
districts. The huge exi)ort of bones and Ibe growing importation of sui>er- 
jdiospliote and basic slag into India are due to tlie fact that no means are 
available In India for converting bone.s into more quickly acting phosphatic 
fertilizers. The northeast Tndhui tea estates have now entered the tield as a 
definite competitor for sodium nitrate. 

It is staled that basic slag, suiierpliosphate, ammonium suli>hate, guanos, 
nltrolime, calcium nitrate, and mixed fertilizers are imported Into Indian from 
the United Kingdom, while only sodium nitrate and sulphur are inqiorled from 
America. Huperphosphate, sulphur, and sodium nitrate are imported from 
Japan, sulphur from Sicily, and potassium chlorid and potassium sulphate 
from Germany. Oil cakes and bone, fish, meat, and l>lood manures have never 
been imiwrted in more than very siimll amounts. Sodium nitrate, ammonium 
sulphate, and lime are now obtainable in India in considerable quantitlea. 

Fertilizer tests on seed beds in the fall of JO 17, J. Van Dijk {Meded, 
Deli-Proefsta. Medan, 2. ayt., No. 8 (19119), pp. G-^21 ). — The results of 22 fer- 
tilizer tests on seed beds in the fall are reported. 

Better results were ol)talned with the ferUlizers when they were c*overed to 
a depth of 2J cm. (1 in.). In general, the best proportions between nitrogen 
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and phosphoric acid were 1 : 3, except in speelal cases. A portion of 1 : 2 be- 
tween nitrogen and potash gave usually the best results. Substitution of 
organic h'riilizers for ammonium sulphate^ was satisfactorily aceomplisheil by 
the use of horn meal. In general, doul>le superphosrdiate gave better results 
than sui>erph(»sphate. Thomas phosphate and Ki>hoR phosphate were found 
to bo useless for seed-bi'd fertilization, and not mueh better results were ob- 
taiiuMl with AngaiuT jdiosphato. precii»itated phosphate, and guano. It Is 
thought that steamed lame im‘al can (wentnally ho substituted for super- 
phosphate or doulde sup(*rphosphate. Tobac<‘o ashes gave the same results as 
polassium iiuignesium sulphate and potassium bicarbonate, and probably also 
as potasium silicate. 

Tests to deieriniue the action of fertilizers on plant crops of cane and 
their eff('ct on succeeding ratoon crops (Ann, Rpt. Bur. t^upar E.rpt. Rtaa, 
\ Queen tO (1919). p 27K— No definite oonohish>ns were drawn from 
these experiments, th(' results with tliree crops being practically identical. 
The tests ar(‘ to 1)0 repeated.. 

The nitrification of stable manure nitrogen in cultivated soil, O. Bakthfx 

(CetUltl. Belt, [ete], 2. iht., J/9 (1919), No. pp. HH2~992). — Experiments 

with cnhivat(‘d soils of diff(T('nl reaction are repoi-ted, which show<‘d that 
under conditions (‘specially favorable for nitrat<' formation, during four or 
five months, tlu‘ nitrate nitrogen formed corr(‘sponded only to a greater or less 
part Imt not to the t<»1al of the ammonia nitrogen available in the solid manure. 
The a<’tion of the nitrog('n of tlie solid mannn‘ in the first cropidng season Is 
ascribed mainly to its <*ontent ammonia nitrogen. This content can not be 
considered indie, aft* tlu' ^alue of stable manure as a nitropmous fertilizer, 
since tin* entire content of ammonia nitrogen was not transforiiuMl into nitrate, 
and since the residual <‘ffect of the manure is to lie ascriiied to other nitrogen 
eomfioniuls. 

In tlu; same serh's of experiments, the amount of nitrate nitrogen formed 
fi'om tlu' ammonia mtrogmn of the manure was eonstant and was independent 
of added amounts of manur(‘. In cultiNuted soils in good tilth, hut with a 
distinct acid reaction, nitrate formation was as powerful as in neutral soil.s, 
T!i(‘ previous findings of other expewimenters that the nitritieation of nitrogen 
in ammonium sulphate is nincli poonT in acid soils than that of organic 

nitrogi'Ti was ccmhruu'd by these* exporiments. This ndation is explained on 

th(‘ basis of tlie increase of the hy(lrog(‘n-ion conc«‘ntrat ion which occurs when 
arnruonium sulpliate is de’comjio.sed In acid soils. 

Conservation of the nitrogen of liquid manure, ITextvEt. Jahrl). 

BaperUy 8 (1918), A'o. i, pp. 8~20, fip. — A descrii»tion is given of several dif- 

ferent processes for th(‘ cons(‘rvation of tlu* nitrogen fr(»m liquid manure, 
sp(‘cial ref(‘rence lieing made to the so-called Ortrnann system in which the 
solid and liquid parts of manure arc separated and the liquid given special 
storage treatment. Experiments with different methods are reviewed, and it is 
concluded that the Ortrnann process can be recornmendod, but that it should 
be simplified. 

I, The conservation of liquid manure nitrogen with formaldehyde. TI, 

The bacterization of moor soils, Voc.kl {Mitt. Dent. Lanttw. Gesejl.y SS (1918) ^ 
No. 42y pp. l}82-^785: also in Zcnthl. Apr. Chcm.y 48 (1919). No. 8, pp. 292-296).— 
Experiments with oats, using liquid manure treated with 30 per cent form- 
aldehyde solution at rates of 1 and 2 p<‘r <*ent and pure hexamethylentetramin, 
which is the product of the combination of formaldehyde and liquid manure, 
showed that the treated liquid manure and the products therefrom gave as 
good results as ainmonlum sulphate or sodium nitrate, and in some cases better 



520 


EXPEBIMENT STATION BEOOED, 


[Vol. 42 


results. Tlie better results were obtained with the treated liquid ihanure 
where it was mixed with the soil to a depth of 6 era. (2.3 in.). There was 
no apparent injury to the crop from the use of the formalin. 

Owing to the relative unavailability of formalin, parallel experiments were 
conducted with sewage and by-products of the chemical industries containing 
formalin. So-called bakelite water, used in place of the formalin, gave almost 
as good results. 

Experiments on the bacterlzatlon of organic fertilizers, including peat, blood 
meal, corn meal, llehmsdorf fertilizer, and humogen, led to the conclusion 
that good results in this respect are dependent upon raethoils promoting an 
extraordinary increase in the bacteria which decompose and dissolve organic 
fertilizers. 

Poultry manure: Its nature, care, and use, P. T. Shutt {Canada Expt. 
Farms, Seasonable Hints No, J5 {1919), pp, 12, IS), — This report gives general 
information regarding the nature, care, and use of j)oultry iriaqure, with a sum- 
mary of a series of analyses of samples collected without litter or absorbent as 
conducted at the exi^erimontal farm at (Ottawa. From these data It is con- 
cluded that, in general, poultry manure as collected beneath the roosts Is from 
two or three times richer in nitrogen and from three to eight times richer in 
phosphoric acid than the ordinary farm manures. 

The sodium nitrate industry of Chile, A. Bjirtrano {Chim. et Indus, 
[Paris], S {1920), No. 1, pp. 3-1 S, figs. 9). — The sodium nitrate Industry of Chile 
is described, with jjarticular reference to questious of industrial technology en- 
tering into the mining and retining of sodium nitrate. Other practical indus- 
trial questions, such as transportation and export, are also dis(‘uss<xl. 

Sodium nitrate in 1919, 1>. F. Irvin {Engm, and Min, Jour., 109 {1920), 
No. 3, pp, 219-221). — It is stated that during the course of 1910 the acute de- 
pression in the Chilean nitrate industry, due to an almost complete cessation of 
sales, was the feature of greatest importance. The result in Chile was to shut 
down many plants. Tlie exportation of sodium nitrate during the period from 
January to October, 1919, inclusive, is given as 585,190 tons, as compared with 
8,174,330 tons for the same pc^riod of the previous year. It is stated that arti- 
ficial fertilizers can not generally compete successfully with the natural product 
on the basis of manufacturing cost, quality, and quantity, but a warning as to 
the possibilities of such coini»etition is given. During the crisis of 1919, there 
was a considerable lag in the development of technique. A modified export tax 
is advocatcKl, as likely to greatly help conditiona 

Taxing the air for increased food production, J. O, Ltpman {Jour. Amrr. 
Soc. Agron., 11 {1919), No. 9, pp. 333-3^1). — ^The author discusses the more sys- 
tematic and intensive use in agriculture of nitrogen compounds that are the 
resullants of electrochemical and microbiological processes. Considerable sta- 
tistical and economic data on nitrogen losses from soils are given, it being 
estimat(Kl that the annual loss from the arable land in the United States will 
amount to approximately 9,CKK),(X)0 tons of nitrogen. In this connection it is 
pointed out tliat the nitrogen compounds added to this arable land In the form 
of animal manures, leguminous green manures and residues, the body sub- 
stances of nonsymbiolic nitrogen-fixing organisms, ammonia and nitric acid in 
atmospheric precipitation, and nitrate, ammonia, and organic nitrogen in com- 
mercial fertilizers represent an equivalent of 5,0(X),(X)0 to 6,(XX),0()0 tons of nitro- 
gen, leaving a net annual d('ftcit of possibly 3, 090, 000 to 4,(X)0,(XK) tons of nltro- ’ 
gen. The.ftxation of atmospheric nitrogen is discussed, and a plea Is made for 
further research and demonstration on the manufacture and use of nitrogenous 
fertilizers. 
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A new process for the synthesis of ammonia, H. Hampel and R. Steinau 
(Chein. Ztg., 1918, No, U6-U7, p. 5H; also in Zentbl Agr, Chem., 48 (1919), 
No, 6, pp. 218, 210). — A brief description is given of a process for ajnmonia pro- 
duction by the use of iron filings and ammonium chlorid under the action of 
heat and pressure, and utilizing nitrogen from the air. 

With suitable apparatus, the author fouml that with a pressure of less than 
50 atmospheres and a temperature of around 300® C., a gaseous mixture could 
be obtained which contains 93 per cent ammonia. Of this ammonia about 75 
per cent originally existed in the jiroce.ss or was utilized in precipitating me- 
tallic salts, while about 23 to 24 per cent was new ammonia available for use. 

Outlook for sulphate of ammonia, C. G. Atwaper (Amer. I'ert., 52 (1920), 
No. Jf, pp. 74-78). — Information on the production and practical use of am- 
monium sulphate as a fertilizer is given. Attention is called to the usual necessity 
of using lim(‘ with ammonium sulphate, based on results obtained from different 
agricultural experiment stations. "It is stated that the output of ammonium 
sulphate in this country during 1919 will closely approxiihate 500,000 tons. 

The influence of supplementary fertilization with iron oxid or salt on 
the action of lime nitrogen or ammonium sulphate, O. Lkmmermann and 
A, Einkcke (Mitt. Deul. handw. CesclL, 3S (1918), No. 1/1, p. 574; oiso in 
Zcnibl. Agr. Chcm., 48 (1910), No. 8, pp. 290-20^2). — Experiments with rye and 
beets showed that iron oxid had no favorable influence on the fertilizing 
action of lime nitrogen. With barley, the addition of salt had no appreciable 
influence on tlu‘ fcTtilizing action of either lime nitrogen or ammonium sulphate. 
Experiments with hetds to eonijiare s(xhum nitrates ordinary lime nitrogen, and 
lime nitrogen containing an €‘xc*ess of sodium, showcnl that there w’as practi- 
cally no difference between the fertilizing actions of the two forms of lime 
nitrogen. The crop yields in both cases %vere smaller than with the use of 
sodium nitrate. 

The mamifacturc of potassium nitrate and ammonium sulphate from 
crude potassium salts, a new’ method for the combination of ammonia, 
II. Hampkl (Chnu. Ztg., 4S (1910), Nos. 113, pp. 617-810, fig. 1; 115, pp, 634- 
636, fig, 1). — Two methods of converting tlie gaseous ammonia of the coke ovens 
into a form suitable for fertilizers are de.scribed, which involve the utilization 
of the sulpha t(‘8 found in the German potash deposits. The first method, 
which is known as the nitrate process, depends uj>on the following cyclic 
reactions : % 

K,S( h-f ( { NO, h raSO,4-2;KNO, 

<1aS( h-f 2NTL-|-( M h-Ml,0 T ( NH,) 2 S 04 
Cat )3-f-21INOa~-Ch ( N( blz-f-CO.-f IhO 

An apparatus hy means of which the reaction may Ix' brought about with 
the use of sulphato^coritaining crude potassium salts and carnallite is devseribed 
and illustraKxl. The principal advantage of metluHl described, as compared 
W'ith the well-known gyiisum and sulphuric acid methods, is considered to be 
in the cheapness of tin* raw materials. 

For a second method, in the applii’athm of which tlie same apparatus is used, 
carnallite or kainit may be used, although the latter Is preferred on uc<x)unt of 
its high sulphate content. The reactions Involved in this method are as 
follow'S : 

MgS04-fGa0h=-MgCL>4-0aSO4 

OuS04-|-2NIL-fO(L-f-ILO=-CaC08+(NIL)»SO* 

CaOO, -f 2 H Cl CaCb -f H 2 O -f COa 
MgCla-fHaO=Mg04-2HCl 
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It Is pointed out that this is a true cyclic process, all the intermediate prod- 
ucts formed being necessary for the successive reactions. 

The application of these methods with special reference to the Rhenlsh- 
Westphalian coke-oven ammonia is discussed and the conclusion drawn that 
it offers very promising possibillies. 

The catalyst for tfie oxidation of ammonia, O. A. Perley (Chrw. and 
Metall. Engin.y 22 {1920), No. S, pp. 125-129). — This paper descri])es the general 
types of equipment emplo>ed commercially for the production of nitric acid 
by tile catalytic oxidation ot ammonia, and discusses other factors InvolvtHl in 
the theoretical de(?omposition reactions. 

Leather meal as a source of nitrogen for plants, T. PFETFFEa, W. Stmmer- 
MACHEK. and II. Fiuske {Fiihling'ff handw. Ztg., 67 {19 JH), No. S~Jf, pp. 62-75, 
fig. 1 ). — A number of (Top[)ing experinn'ot.s and studies of ammonification and 
nitrification with raw leather meal, steame<l leather meal, and leather meal 
treated with sulphuric acid are reported. 

As a source of nL^t*ogeii for crops, such as oats and mustard, the best re- 
sults were given by tlie IreatfH^I leather meal and poorest results by th(‘ raw- 
leather meal. It Is concluded that raw leather meal can not be considered as 
a fertilizer, owing to its inactivity as a source of nitrogen. The experiments 
indicated no marked residual effect of tla^ raw -leather in(*al. The nitrification 
studies showed the same relative values of the leather nu'jils ns the cropping 
experiments. It is further concluded, in case other sources of nitrogen are 
not available, that the leather meal treated with sulphuric acid may he used 
with good results, but tliat its effectiveness will always he inferior to that of 
the common sources of ammonia and nitrate. 

The manufacture and distribution of acid pho.syihate, S. E. rAiiTER ( \mrr, 
Fert., 52 iJ920), No. J/, pp 61--66). — (Icneral information is gi\(‘n on the manu- 
facture of acid phos])]1nte, factors to he considensl in its storage and shipment, 
and its practical selection and use. 

M’^ood ashes and production of potash, K. Pateman {("hem. and Met all. 
Fngnu, 21 {1919), xAo. 12, pp. 615-619, figfi. I —This contribution from the 
IT. S. Forest f’rodiicts T.aborntory at Madison, Wis , consists of data on the 
potash content of North Ameri<‘an w'oods and of comnuM’cial ashes obtained 
from various species and on tlie estimated yearly iiroductifui of available 
hardwmod ashes from various States, together with a df'scrifdion of the manu- 
facture* of crude potasli from wo'hI a.shos and estimat»‘s of the cost of such 
manufacture. 

From the data pre.sentod the conclusion is drawn that “tin* manufacture of, 
potash from wood asli(*s will not b(* a j>aying proiJosilion normal ]»rlces 

are resumed, except in tliose ca.ses wlierc the {danl has alrt‘ady been paid for 
and is o\vn(*<l by the potash maker, who makes no charge for his own labor 
but accepts his xirofits as comp<*nsatlon for Ids work. Fnder these (‘onditions 
the cost of manufacture of potash, exclusive of the cost of ashes, may he re- 
duced to about 5 ct>s. a pound and might be able to comi)ete with iiiqKirted potash 
on a small scale under normal conditions.*’ 

Some chemical aspects of the potash industry In Groat Britain, E. O. 
Rosbiter and C. S. Dingley {dour. ^oc. Chem. Indus., {1919), No. 22, pp. 
S75TSS5T, fig. 1). — This pajicr contains the results obtained from an examina- 
tion of .the possible production of potash from the blast furnaces of England 
and of Wales. 

It was found that, by the addition of salt to the furnace charge, the greater 
part of the potash is volatilized and can be recovered in the gas Instead of 
being carried into the slag and rendered unavailable. It is estimated that from 
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!$$ to 80 per cmt of the potash can be thus volatilisKecl and rendered recoverable 
by the use of adequate gas-cleaning plants, and that in this way about 80,000 
tons of potassium eWorld, equivalent to some 50,000 tons of potash expressed as 
KaO, can be recovered annually from the blast furnaces of England and Wales. 

Potash recovery from blast-furnace gases in England, II. Hibbekt (Chem, 
and Metall, Engin,^ 21 {1919), No. pp. 728-726 ). — A description is given of 
potash recovery as carried out in connection with English blast-furnace opera- 
titms and to a k'ss extent with cement manufacture, with a view to stimulate 
interest in a similar r(*covery of i)otash from like industries in this country. 

Potash salts in 1910, W. C. Phaeen (Engin. and Min. Jour., 109 (1920) f 
No. 8, pp. 228-280 }. — This is a review of the status of potash production during 
the year 1J)19, with particular reference to conditions in the United States and 
Germany. 

The origin of German potash beds, K. .Tanecke {Ztschr. Angew. Chein,, 32 
(1919), [No. 46], Aufsatzt., pp. 178-181, figs. 6 ). — ^The author concludes from 
his studies that the potash beds of Germany have originated from sea water 
which has evaporated from a great basin. The theory is that the concentrated 
salt solutions were collected during seepage into the southern part of the basin 
and here the potash salts were separated out, sinking to a depth of 8,000 
meters or more, to concerjtrate in the present beds. 

‘ The necessity for a supply of pure agricultural lime, G. S, Robertson 
{Analynt, 44 {1919), No. 522, pp. 309-314 ). — ^Analyses of several samples of 
different types of agricullural lime are reporteil and discussed, with particular 
reference to their agricultural value. 

It l8 shown that the purity of agricultural ground lime is rather low. Since 
it* is considered to he the most economical and convenient form of lime to 
purchase in Canada, the necessity for obtaining a pure supply is emphasized. 
The purity of agricultural lump lime Is considered to he very satlsfactoi^’, and 
the cost per unit of lime to be appreciably less than that in ground lime. The 
ground calcinin carbonate is generally very pure, hut the cost per unit of lime 
is considerably more than that in ground lime. It Is recommended that the 
sale of ground lime, lump lime, and chalk should be brought within the provision 
of the Fertilizers and Feeding Stuffs Act. 

Experiments on Ume and marl, H. R. Christensen (Tidsskr, Planteavl, 25 
(1918), p. S77; aUo in Zentbl. Agr. Chein., 48 (1919), No. 6, pp. 

Experiments with cllfferent crops on sand soils and light loam soils in Denmark, 
which were generally acid and showed either a weak or no Azotobacter content, 
are reportcol, the purpose being to compare marl with caustic Ume, different lime 
quantities, and different kinds of limes. 

Good results were obtained on beets tmd on meadow, especially on unUmed 
meadows where clover did not prosper. On the loamy soils In southern Den- 
mark good results vrere obtained only on bc^et fields. This is attributed mainly 
to the influence of lime on the sull raicrofiora. In (‘ertain cases liming injured 
crops by favoring diseases, esitecially in the case of oats. The content of the 
soil in available plant nutrients had a marked influence on the action of lime; 
the greater the plant nutrient content the smaller the lime action. Barley 
proved to be most sensitive to Ume deficiency, «>speclally as compared with oats. 
Rye was also more sensitive to Ume deficiency than oats. In the meadow exiierl- 
ments the content of legumes in the hay yield was markedly less on unlimed 
than on limed soila Of the legumes, lucerne appeared to bo more sensitive to 
lime deficiency than clover. The yield of lupines was also markedly increased 
by the additions of Ume. 

170678 ^- 20 ^-^ 



524 BXPBEIMENT SI^TIOIT KBSCOBD. tVoLia 

It was found that the residual action of lime varied from year to year with 
the type of crop. The greatest action of lime with oats and mixed cereals was 
obtained in one year owing to diseases. The variation in the residual efltect 
of lime is also attributed to the difference in the fertility of the soil. 

The experiments with different forms of lime showed that raw chalk gave a 
smaller yield than finely ground chalk. The yields increased with increasing 
additions of finely ground chalk. In general the greater lime quantities pro- 
duced the greater yields regardless of the form of the lime. 

It is not considered advisable from the results of these experiments to 
apply lime annually, but to make larger applications at longer intervals. 
Laboratory experiments on the solubility of different forms of lime in water 
saturated with carbon dioxld showed that the weaker limes, such as chalk 
and bleach, were more rapidly and easily dissolved than the hard limestones 
of the same degree of fineness. The weathering of the different limes fol- 
lowed substantially this same rule, but it is shown that the degree of fine- 
ness Is a more Important factor In weathering than hardness. 

Kight use of lime In soil improvement, A. Agee {New York: Orange Judd 
Co., 1919, pp. pU. 21). — ^This is a i)opular treatise on the rela- 

tion of lime to soil improvement and the proper use of lime on soila Acid 
soils are discussed, and an attempt is made to describe fimple means for 
detecting soil acidity. The different types of lime are discussed with ref- 
erence to their origin, preparation, and use, and final information is given 
on the special demands of different soils and crops for lime. 

Objects of Uming (Trop. Agr. ICeylonY 5S (1919), No. pp. 

This is a review of experiments in different parts of the world showing the 
benefits of liming on soils, particularly in South Africa. It is pointed out 
that experiments conducted in order to determine the effect of lime on 
potash and phosphoric acid In the soil indicate that, at least in soil on which 
no crop was grown, there was practically no Increase in the amounts of avail- 
able potash or phosphoric acid after a month over that produced in unlimed 
soil, and in loamy or clay soils the original water-soluble potash was de- 
creased. It is stated, however, that experiments have shown that the available 
phosphates are in general increased by liming, and that even those soils 
which analysis shows to be fairly well supplied with lime will usually be 
benefited by liming. 

lilmlng, cultivatiou, and manurial experiments {Ann. Rpt. Bur. Sugar 
Erpt. Stas. IQueensland'i, 19 (1919), pp. 8-14)- — Experiments on the Influence 
of liming with and without subsoiling showed that, upon alluvial soils gen- 
erally, the average returns of sugar cane from the nonsubsoiled plat were 
somewhat better than where the subsoller was used. Liming experiments 
with and without mixed manures demonstrated the advisability of applying 
manures to ratoons rather than to plant cane, no increase being obtained from 
the use of fertilizers on the latter. On jdats treated with and without mixed 
manures without lime, it was found that the increase in tonnage from the 
use of manures was much higher than from plats upon which lime was used. 

The influence of lime on the nitrification of barnyard manure-nitrogen 
In arable soil, C. Bakthel and N. Bengtsson (Soil Sci., 8 (1919), No. S, pp, 
248-^58 ). — Experiments conducted at the Central Agricultural Experiment Stap 
tloh at Stockholm, Sweden, are reported, in which It was found that, on the 
addition of lime In the form of calcium carbonate and stable manure to cul- 
tivated soil of both neutral and acid reaction, no favorable action of the lime 
on the nitrification of the stable-manure nitrogen resulted. On the contrary, 
an impeding effect occurred In cases where the supply of lime was largmr 
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than l« probably ever used In practice. No final attempt Is made to explain 
the cause of this Impeding action of the lime. 

Sulphur In relation to soil, W. L. Powers {Reclam. Ree. [U. 11 {1920)^ 

No, i, pp, 28, 29, fip, 1), — A review is given of experiments conducted at differ- 
ent agricultural cxr)eriinent stations on the use of sulphur as a fertilizer, and 
some siWH^ific results obtained at the Oregon Experiment Station are reported. 

It was found in experiments with acid phosphate and calcium sulpliate that 
crop increases secured by these fertilizers could be produced by the use of 
elemental sulphur. Calcium and potassium sulidiates and acid phosphate gave 
substantial Increases in yields over untreated plats or plats treated with 
potassium chlorid. It Is noted that grain crops have shown 20 per cent in- 
creases from sulphur fertilization. Eight lbs. of sulphur or about 200 lbs. of 
calcium sulphate have been found to be sufficient The former benefits crops for 
at least four years, while the latter form acts more promptly. 

“Use of sulphur on different soils and at different rates In various sections 
of Oregon strongly indicates that sulphur is of value to many soils of the State 
that lack sufficient of that easential element to i>ermlt continued farming and 
increased yields. Acid soils in Willamette Valley have shown little or no re- 
sponse to .sulphur treatment, though calcium sulphate is commonly used and is 
beneficial to legumes.” See also a previous note by Reimer and Tartar (E. S. 
R„ 42, p. 221.) 

The action of chromium and manganese on plant growth, T. Pfeiffeb, 
W. SiMMEHMACUER, iiiid A. RiPPEL (FilhUfig's Landw. 7Ag., 67 {1918), No, 17-18, 
pp. 31$-32tH), — Plat exi)erlments with oats and barley to determine the stimulat- 
ing Influence of different chromium compounds, including chromium iron ore, 
are reijorted. 

Favorable results were obtained in some cases and unfavorable results in 
others, and the conclusion is drawn that the value of the use of chromium 
compounds by practical farmers is not yet thoroughly established. 

Experiments with oats to determine the stimulating influence of manganese 
compounds, particularly manganese sulphate, showed that as stimulators of 
plant growth the manganese compounds were practically inactive. 

Our mineral supplies, H. D. MctCaskey, E. P. Bttechabd, et al. ( U, S. Geol, 
Survey Bui. 666 {1919), pp. 278, pi. 1, figs. 6). — ^This is a collection of papers 
discussing the source of supply and use of, and the normal demand for, different 
minerals, including particularly gypsum, phosphate rock, potash, and limestone 
and lime, some of which have been previously noted from time to time. 

Some developed mineral resources and chemical industries of the South- 
ern States, A. M. Faibi.ie (Amer, Fort., 62 {1920), No, 3, pp. 77, 78, 118, 120, 
122, 124, ^^8, 130, 134)- — ^A summary is given of important facts regarding the 
phosphate rock, sulphur, pyrites, and pyrrhotite and cupriferous sulphld indus- 
tries in the Southern States, with particular reference to the manufacture of 
fertilizers. 

The manufacture and fertilizing action of guanol, A. Gehring {FUhUng^s 
Landw. Ztg., 68 {1919), No. 13-14, pp. 259-217). — A description Is given of the 
manufacture of guanol, which consists of a mixture of molasses sludge and 
l>eat, and a number of experiments are reported on its vcalue as a general 
fertilizing agent. Experiments with clay, humus sand, and i>o(>r send soils 
showed that the addition of dry guanol at the rate of 1 gin. per 4 kg. of soil 
increased carbon dioxld production in the different soils CO, 53, and 02 per 
cent, respectively. 

It is noted that In the process of manufacture of guanol two kinds are 
formed, one in the shape of kernels of acid reaction and the other a dark 
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colored outer subertance of neutral reaction. Tests on clay soil showed that 
carbon dioxld production was always greater with the kernel guanol. Tests of 
carbon dioxid production with sterilized and untreated kernel guauol showed 
that while the production was smaller at first with the sterilized guanol it 
gradually equalled and finally exceeded that with the untreated guanol, con- 
firming the opinion that the increase in soil bacteida through the use of guanol Is 
marked. The loss of gaseous ammonia from guanol through the decomposition 
of its betain content was less in the kernel guanol. 

Studies of the ammonia absorbing power of different peats showed that a 
certain type of so-called white peat gave the best i-esults as regards the con- 
servation of ammonia in the manufacture of guanol. Further studies showed 
that in the manufacture and use of guanol there is a bacterial decomposition 
of the peat wliich, It is concluded, results in the peat having a fertilizing as 
well as a mechanical function. 

Marine alga and Its utilization* A. Teotteb {Agr. Colon, [f/fd?/], IS (1019), 
No. 11, pp, fig. 1). — A discussion is given of the chemical composition 

of Posidonia oceanica, reference being made to it as a possible source of fer- 
tilizer. Analysis of the dried plant showed a content of 7f>.84 per cent organic 
matter, 0.46 ver cent total nitrogen, and 0.073 per cent potash. Another analysis 
of the plant showed a content of 5.7 i>er cent potash. 

The manure value of broom-millet ash, F. B. Guthrie (Agr. Oaz. N. 
Wales, SO (1019), No. 10, p. 735). — ^Analysis of a sample of broom-millet ash is 
reported, showing a potash content of 15.53 per cent and a phosphoric acid con- 
tent of 4.67 per cent. As a source of potash it is considered probably valuable. 

Some aspects of fertilizer control, S. K. Johnson (Amrr. Firt., 5^ (1920), 
No. pp. 79S1). — brief outline is given of the procedure followed in State 
fertilizer Inspection, special attention being called to the object of fertilizer 
laws. 

Fertilizers, A. Calder6n (Abonos. [Madrid): Min. Fomento, Dir. Gen. Agr., 
Minas, y Montes, 1919, pp. 15). — An outline Is given of methods of inspection of 
fertilizers authorized as legal in Spain. 

Begistration brands of fertilizer (BuL N. C. Dept, Agr., J^O (1919), No. 11, 
8up., pp. 101). — ^This bulletin contains a list of 4,793 brands of fertilizers which 
have been registered In the State of North Carolina during the year 1919, to- 
gether with figures showing their guarantied analyses. 

I, Analyses of fertilizers, season 1918-19.- ~II, Analyses of cottonseed 
meal, B. W. Kk^Iobe et ai.. (Bvl. N. C. Dept. Apr., 40 (J919), No. JO. pp. 6t).~- 
This bulletin contains analyses of 1,154 fertilizers and fertilizing materials, 
including 213 samples of cottonseed meal, collected for ln8f>ection in North 
Carolina during the fall months of 1918 and the spring months of 1919. It Is 
stated that the analyses show the fertilizers and meals to be about as hereto- 
fore and, in general, to meet their guaranties. 

Inspection of commercial fertilizers, P. H. Wessels (Rhode Island Bta. 
Atm. Pert. Bui., 1919, Oct., pp. 3-11). — ^This bulletin contains the results of 
analyses of 63 samples of commercial fertilizers, 5 samples of wood ashes, 
and 4 samples of limes coDected for inspection in Rhode Island during 1919. 

It Is noted that in addition to chemical examination of the water-insoltlble 
nitrogen In commercial fertilizers, in cases where the water-insoluble nitrogen 
present made it a matter of some importance pot fertilizer lusts were con- 
ducted. In eight cases the water-insoluble nitrogen of commercial fertilizers 
was found to be of i)Oor quality. Of 180 guaranties made for commercial 
fertilizmi, 86 per cent were found to be above the guaranty and 34 per cent 
below. 
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One sample of barium phosphate was collected, which contained 1.28 per 
cent of available phosphoric acid. A pot experiment with lettuce showed that 
as a source of phosphorus, barium phosphate applied at the rate of 1 ton p^r 
acre produced no increase ; also on acid soil it was found that 1 ton of barium 
phosphate gave negligible results with lettuce as a neutralizer of acid soil 
conditions. 

Commercial fertilizers in 1018-19, G. S. Pbaps {Texas 8ta. Bui, 248 
(1919), pp. S-27 ), — This bulletin reports analyses and valuations of some 434 
samples ot fertilizers and fertilizing inaterials collected for Inspection In Texas 
under the State fertilizer law during 1918-19. In addition a list of brands 
registered for sale in the State (luring the period is given, together with gen- 
eral Information on the operation of the fertilizer inspection. 

* 

AGEICTJLTTJEAI BOTAlTSr. 

Studies cm self-sterility, III-V, E. M. East (Gencties, 4 (1919), No, 4* 
pp -Tlireo papc'rs are givcm. 

HI 71iv }rar1i(}}( brfu'f'en svlf-fvritlv and r.cIf-Hlerilc plant. s (pp 311-345). — 
P><‘fore tiie iJuhlieation of work previously noted (E. S. K.. 38, p. 823), the 
author had colleHod Imds indicating a simple one-factor diflerence between 
sc^lf-slevile and self-fertile plants in keeping with the views of Compton as 
fonnerl.v noted (E. S. K., 29, p. 13G). It is now stated that the position then 
tak('n lias hcM'ii coiiiirnied, as in the material Investigated a single essential 
iSIendelian factor has iteen deinonstrated. Later work (E. S. K., 41, p. 430) 
is alR(i referri‘d to. 

Data rep«»rtod Iierein are claimed to show that In Nieotiana self>sterllily is 
due to tile lu-eseiav of tlie allelouioriih of a dominant fertility factor, f. When 
a population is homozygous for this fac’tor, ff, it is self-sterile. The factor)^ 
which control the pecaiUar and systematic behavior of self-sterile plants when 
intercrossed {iniong tlaan^elvos are wdiolly independent of this factor, and the 
latter does not ikhmI to he considi^red in an interpretation of their expression, 

Tlie manifestation of self-sterility, as evinced by the d(‘gree to which iiaeudo- 
fertility shows, is considered due to a subsidiary inherited factor (or factors), 
but without the presence of tlic principal fa<‘tor ft tliere is no evidence that it 
functiima 

IV. >^cl( ('tive fertUimtion (pp. 34(>-355). — In this work, designed to test the 
possibility of the occurrence of selective fertilization in self-sterile Nlcotlanas, 
comparisons wt^re made betw(‘en the pollen tube fr(‘quericy distributions of highly 
heterozygous and of comparatively homozygous plants. The influence of com- 
patible matings on incompatible matings was also investigated, and in neither 
case was th(U‘e any indication of selective fertilization. Tiie evidence obtained 
is discussed. 

V. A family of self ‘Sterile plants v'^hoJly cross-sterile inter se (pp. 35G-363). — 
This is a study of questions arising from data obtained in the course of w'^ork 
previously noted as referred to above, 

Hybridizatiou as a cause of apogamy in plants, A. Ernst (BastardCerung 
aU UrsacJie der Apogamie im P/lanzenreich, Jena: Gustav Fischer, 1918, pp, 
XfV-^066, figs, 172, pis. 2 ). — ^Thls is a monograph giving an extended account of 
studies involving liybridizatlun, apogamy, the species concept, and the origin 
of species. 

On chloropliyll, carotin, and xanthophyll, and on the production of sugar 
from formaldehyde, A. J. Ewart (Proc. Roy, 8oc, Victoria, n. ser., 30 (1918), 
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No. 2, pp. 178^09). — Extended Investigations are reported and discussed on 
sugar formation in plants, from which the following conclusions are drawn : 

“ In tlie assimilation of carbon dioxid, chlorophyll acts as a light energizing 
enzym, and takes direct part in the cycle of chemical changes, which probably 
have carotin, xanthophyll, phytyl, and glaucophyllins aw intermediate products 
and glucose, levuloso, formaldehyde, and oxygen as end products. The sugar 
may be formed directly as well as through the polymerization of formaldehyde. 
A large part of the energy represented by the carbohydrate products is ab- 
sorbed during the reconstruction of the chlorophyll nn)lecule. (larhou dioxid 
decomposes extracted chlorophyll both in light and in darkness, removing its 
magnesium and producing phaeophytin. The earlier supposition that xantlio- 
phyll is one of the products has not been sustained. In the presence of zinc 
dust, the zinc takes the place of the magnesium, and the chlorophyll remains 
green as a stable zinc chlorophyll. 

“Apart from its protecdive function, carotin seems to be esjieclally important, 
as providing during its phuto-oxidution or i)artial disintegration the massive 
hydrocarbon combination in the phytyl radical of chlorophyll, whose addition 
is necessary to convert the dicarboxylic gUiueopbyllin into the trlcarboxyll. 
Xanthophyll can be reduced to carotin by the aid of metallic reductases, but 
no oxidasc's bav(‘ bc'en found capable of converting carotin into xanthopliylh 
The oxidation of tht'se substances in darkness or in feeble light differs in 
certain respects from that taking place in Intense light. 

“The oxidation of rhodoidiylliii, chlorophyll, xanthophyll, and carotin is 
more rapid at high tempenitures than at low ones, and the rates of oxidation 
are In the order given, carotin being most readily oxidized. A rapid method 
is described of polymerizing fonnaldebyde to sugar, which has a definite end 
reaction, and yields calcium and sodium tartraU‘vS as l)y-i)roducts.’* 

The autlior gives equations, not as representing cstablisluMl facts, but to 
indicate graphically how chlorophyll could act ns a photic or lytase enzym for 
the conversion of carbon dioxid and water into carbohydratos. ''fhe chief 
difficulty in regard to tliem, as he notes, is the very largo mass reaetion.s 
which tiiey represent. The first stage shows how amorphous chlorophyll -feur- 
bon dioxid and water would form xanthophyll (or carotin) oxygen and glau- 
copiiyllin. The second stage shows that carotin (or xanthophyll) 4- water+ 
oxygen would equal ph.vtol+levulose4-gluco8e4- formaldehyde. This reaction 
would take place in light with the aid of an oxidase enzym, and the excess oxy- 
gen from the first stage (d’ the reaction escaix^s. In the third stage phytll, 
glaucophylliu, and carbon dioxid form amorphous chlorophyll and oxygen. 

“This change would take i)lace in the living plant with the aid of light 
energy. It nuikes the total volume of oxygen t^xlialed equal to the volume of 
carbon dioxid absorbed. 

“This suggested cycle would indicate the enzymatic action of chlorophyll In 
the presence of water, carbon dioxid, and light, and might serve as a basis 
for further investigation . . . With an excess of carbon dioxid and a 
(lefleiency of light, stage 1 would preponderate. With stronger illumination 
stages 2 and 3 would balance 1, With excessive illumination and a deficiency 
of carbon dioxid, disintegratory photo-oxidation would take place, and the 
amount of chlorophyll would be reduced.” 

The recovery of vegetation at Kodiak, R. F. Obigos (Ohio Jour, 19 
(1918) y No. i, pp. /-4i7, figs. S2 ). — ^This is an account of conditions and processes 
in th(‘ region affected by the eruption of Mt. Katmal, Alaska (E. S. R., 40, 
p. 812). as regards vegetation, and the revegetatlon of this area. Comparisons 
are made with other volcanic outbursts there and elsewhere. 
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It l8 Stated that the damage to vegetation by an eruption is not likely to be 
80 great as at first appears, no permanent injury to agricultural Interests 
being probable in cases where the ash fall Is not greater than 12 inches. 

Hydrogen cyanid fumigation, E. E. Clayton {Bot. Gaz., 67 {1919), No, 6, 
pp, 48S--500, fiffs, 2). — A study has been made of normal green plants, chiefly 
tomatoes, growing under normal greenhouse conditions until exposed to hydro- 
cyanic acid gas. 

It has been found that different concentrations of HCN give effects ranging 
from stimulation to depression. The maximum of beneficial results occurred 
at a point fatal to Insect life, but just below that of first injury to the plant. 
External factors increasing resistance are wetting the leaves, reduction of 
temperature, and reduction of light intensity during the day preceding fumiga- 
tion. Injury closely X)aralleled amount of stomatal opening. Soil water supply 
influenced resistance by affecting growth rate, rapidly growing plants being 
more susceptible. Sugar content showed a positive correlation with resistance. 

A modification of the Wrlght-Buchner anaerobic tube, R. R. Mjcllon 
(Jour. Bart, 4 (1919), No. $, pp. 295-297, fig. 1). — ^The author explains the ad- 
vantages and employment of the method involved. 

FIELD CROPS. 

The words ** productivity,*’ or ** productiveness,** and ** fertiUty *• as 

applied to agriculture, C. V. Piper (Jour, Atner. Soc. Agron., 11 (1919), No. 
9, pp. 842, S4S). — This paper, which is the fifth of a series of contributions to 
agronomic terminology, previously noteil (E. S. R., 36, p. 827), comprises a brief 
discussion of the derivation and present generally accexited meanings of the 
words “ fertility ” and “ productivity ” or “ productiveness as applitHl to agri- 
culture.’’ It is <x)ncluded that “ In view of the fact that the word * fertility ’ is 
often used iu agriculture in the narrow sense of soil fertility or even of one 
of the theories of soil fertility as well as in its broader original meaning, it is 
an unsatisfai'tory and often ambiguous term to use in technical publications 
* Productivity ’ or ‘ productlvene.ss,’ both in their potential and actual applica- 
tions, are words whose clearness has not beim impaired by the evolution of 
ideas, and therefore they .should be employed in i)reference to the word ‘fer- 
tility * as used In its broad application.” 

Report of committee [of the American Society of Agronomy] on stand- 
ardization of field experiments (Jour. Amer. Soc. Agron., 11 {1919), No. 9, 
pp. 850, 851). — Supplementing a previous report (E. S. R,, 40, p. 823), the com- 
mittee states that “to what extent it may be desirable to unify methods is 
still an open question. The best information we have suggests that complete 
standardization will not be practicable nor desirable.” They suggest that ex- 
perimentation In methods be undertaken wherever possible In order to accumu- 
late a mass of data from which a few fundamental standards may be derived. 

Additions to the bibliography previously noted Include eight titles. 

Report of the committee [of the American Society of Agronomy] on 
varietal nomenclature (Jour. Amer. 8oc. Agron., 11 (1919), No. 9, pp. 849, 
850). — This is a further report (E. S. R., 39, p. 833) on the standardization of 
varietal names and on the classification and registering of new introductions. 

It Is suggested that a new committee on the standardization of varieties be 
appointed, this committee to formulate a plan for testing and comparing stand- 
ard types and new introductions. The functions of the committee* would in- 
clude the examination of proposed systems of classification and the adoption 
of a satisfactory system, the sui^estion of necessary changes or modifications 
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in classification, the testing of all standard types whenever practical In order 
to determine their relative adaptations, tlie appointment of a subcommittee to 
Identify and properly classify for seedsmen or agronomists either old varieties 
or new introductions, and the provi<ling of means for the proper registration and 
publication of new introductions. 

Official field crop inspection, F. A. Spsaqo {Science, n. scr,, 51 {1920), No, 
1S09, pp. 113, 11 If ). — In a discussion of a paper on the subject by Bolley (E. S. 
R., 41, p. 536). the author miUntalns that a State-controlled seed Inspection 
under the direction of ttie agricultural college, as advocated by Bolley, will in 
most oases be preceded by a cooperative seed growers’ association. This Is 
said to be due to the fact that after a superior variety bus been developed 
a producing and selling agency must be formed in order to maintain a supply 
of the Improved seed, and that the coniinercial aspcx't of such an organization 
bars it from direct association with the agricultural college. It Is thought, 
however, that the college may legitimately aid in the insi)eetion of jHHllgreed 
seed, both in the field and after it has been rocieaneil. 

The conversion of winter into spring grain, (?. FainviRTii {/Jnchr. Pfian- 
isengUcht., 6 {19^8), No, 1, pp. 1-43). — The author describes rather extensive (ob- 
servations with wiieat, rye, and barley in an effort to determine whet her 'typi('al 
winter varieties could be changed over lnt(» spring sorts, either through adapta- 
tion to modified cultural praclkvs or through hreedlug and selection. 

Potash fertilization and lodging in cereals, <1 Kiurs {lAindir. Jahrh, 
Bayern, 5 {1915), No. 5, pp. 259-305, figs. 2 ). — Rather extensive experiments are 
descril>ed in wdiich observations w^ere made upon tlie effect of potash up(ai 
lodging cereals. It was concluded that potash aided in the de\eIoianeut of 
stiff strawx See also a previous note (K, S. R., 41, p. 733). 

Vai'ietJes of corn grown in Argentina: Native and acclimati^l varieties, 
C. D. GmoLA {VafHcrlades de Maiz OuUivadas en Argentina: Maices Argcmti/ws 
y Aclimatados. Buenos Aires: ./. Weiss y Preusche, 1919, pp. 105, figs. 08 ). — 
The pHncipal native and introduc*ed varieties of coni grown in Argentina 
are briefly described and Illustrated. Information relative to the cultural 
practices employed in growing the crop and to diseases affecting corn is 
included. 

The chemical composition of the cotton plant, G. S. Fiiavs {Texas Sta, 
Bui. 247 {1919), pp. 5-17). — Considerable tabulated data are presented showing 
the chemical comijoaitlon of the cotton plant and its parts, IuiscmI largely on 
analyses of four representative plants selected by the superintendents of tlie 
various substations and forwarded to the cheinlcal laboratory of the State 
station. The results secured may be suramarizwl as follows: 

The average amounts of different parts of tluj plant wddch accompany S(K) 
lbs. of seed cotton were found to l>e 588 lbs. of stalk, 446 Urn. of leaves, 3X3 
lbs. of bolls, and 102 lbs, of burs, although there were large variations In 
individual cases. It Is stated that larger yields of cotton would have heeii 
produced with practically the same amount of parts of the phuit if styisonal 
conditions had been more favorable. Where yields of from 1,0(K) to 1,200 lbs. 
seed cotton per acre were obtained, the amount of stalk per BOO lbs. of seed 
cotton was alxmt 350 lbs., of leaves 150 lbs., of bolls 50 Iba, and of burs 160 lbs. 

The phosphoric acid used per 800 IbS. seed cotton varied from 3 1 to 18.1 lbs., 
with an average of 8 lbs.; potash from 9.4 to 72,6 lbs„ with an average of 
27 Iba ; and nitrogen from 14.6 to 78,8 Iba, with an average of 32,8 Iba With 
yields of from 1,000 to 1,200 lbs. of seed cotton, abont 6 lbs. of phosphoric acid. 
from 9 to 18 lbs. of potash, and from 15 to 25 lbs. of nitrogen \vere used per 
300 lb». of cotton seed. With a yield of less than 1,000 lbs. seed cotton per 
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acre, the amount of mineral taken from the soil per 300 lbs. seed cotton was 
proportionately greater, while the plant was larger In proportion to the yield 
and sometimes formed bolls which did not produce cotton. An excess of potash 
may be taken up by Uie cotton plant. 

The probable needs of cotton per 300 lbs, seed cotton or 100 lbs, lint are 
estimated to be 7 lbs. phosphoric acid, 25 lbs. nitrogen, and 15 lbs. potash. The 
draft on the soil was not found to be In direct proportion to the size of the 
crop, but was somewliat larger for small crops and somewhat less for large 
cn)ps. 

Cotton leaves were nuxlerately high in protein (15.58 per cent), high In ether 
extract (7.44 per cent), and moderate In crude fiber (9.93 per cent), and are 
regarded as having a g()o<l feeding value. Empty burs, which ure found around 
gins, are said to contain some s<‘ed, and to have a feeding value probably a 
little higher than that of cottonseed hulls. 

The Bourbon palm of South Annam and its fiber, M. P. Brssv (BuL Agr» 
Inst. BeL Saigon [Cochin China], 1 {IdVJ), No. 12, pp. 377S80 ). — This com- 
prises a brief discussion of the fiber obtained from the petioles and leaves of 
the so(*alled Bourbon palm iCorgpJut lertia). 

i Paper-making materitils] {Bui. Imp. Inst. [So. Kensington]^ 17 {1919), 
No. 2, pp. lItt-159). — Supplementing similar work previously noted (E. S. R., 
40, p. 823), this comprises an account of investigations made by the Imperial 
InstUutt‘ of a number of materials from South Africa, Rhodesia, ICgypt, Papua, 
and St. Helena in an effort to as(‘ertaln their suitability for the manufacture of 
paper. The materials imiude Vgmbopogon spp., Truchyixjgon polittnorphus^ 
Themeda forskalti mollissima, Tristavhya rehmanni, and Panimm obseurens 
from South Africa; inugugul)oya bark and mungongo wood {Rwinodendron 
rautamnii) from Rhodesia; stems of Cyperua alopeenroidea and V. papyrus 
from Egypt; lahing grass {Imperata arundinavea) from l*apua; and so-called 
thatching grass from St. Helena. 

[Potato experiments In Bavaria], L. Kiehsling {Londir. Jahrb. Bayern, 7 
{1917), No. 10, pp. 7S9-754)> — This describes work conducted during 1914-1916, 
inclusive, embracing observations on the Intluence of size of seeil tuber on yield, 
the eiftH-t of cutting the tuber, tests of early varieties, and selection experiments 
With potatoes. 

A study of the rlco of the Kamernn, P. Heim {Bui. Agence QAn. Colmk 
[Fram'e], 12 {1919), No. lJf2, pp. 5G9->574}. — Tills reports the analysis of three 
varieties of rice from the Kamernn, and presents a tabular statement showing 
the composition of 15 other sorts from different sources. 

Effect of inoculation and lime on the yield and on the amount of nitro- 
gen in soy beans on acid soil, E. B. Fked and E, J. (Roiun {Soil Sci., 7 {1919), 
No. 6, pp. 4^5~4G7, fig, 1). — lu this paper, a contrllnition from the Wisconsin 
Experiment Station, the authors descrllH? pot and field experiment.^ carried out 
with soy beans on Plainfield saml from Sparta and Hancock and on Colby 
allt loam from Marslifield and Curtiss in a study of the Inllueiice of additions 
of limestone and of inoculation with nodule bacteria upon the yield and compo- 
sition of soy beans. Observations were also made on changes in the nitrogen 
sui>ply of the soil. The results 8e<!urtHl may Ih' summarizcHl as follows: 

In every test the percentage of protein in the tops was higher in the nodule- 
boaring plants than in the plants free of nodules. Although the absence of 
the nodule bacteria rentiers it Impossible for the soy bean plant to utilize the 
nitrogen of the air the effect Is not always apparent, and in parts of Wisc^onsln 
soy beans will produce large crops in the absence of the nodule bacteria. In 
such cases the entire nitrogen supply of the plant is taken from the soil. 
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Inoculation of soy beans j 2 :rown on sand from Sparta increased the yield of 
dry matter, while the yield was further increased when Inoculation was sup- 
plemented by an application of lime. Sufficient lime to neutralize one-half of 
the active soil acidity produced maximum yields. The percentage of nitrogen 
in the crop and the total amount was also increased by inoculation. 

Crops grown on sand from Hancock yielded l>etter when inoculated than 
whOn uninoculated, inoculation being more effective in increasing the yield than 
lime. Small amounts of lime and inoculation together produced the best yields. 
The nitrogen content of the inoculated crop was considerable higher than that 
of the uninoculated crop. 

It is stated that when the entire crop is removed from the soil, leaving only 
the roots and stubble, there will be less nitrogen in the soil than before the crop 
was grown, but If a properly Inoculated crop Is turned under as a green manure 
it will add large quantities of nitrogen to the soil. 

Inoculation was not found to bo as effective In increasing yields on Colby 
Silt loam as on the sandy soils, although It Influenced the percentage of nitro- 
gen and consequently the total amount in the crop. 

“Soy beans if proi>erly Inoculated will utilize nitrogen from the air and thus 
enrich the soil, provided the crop residue is returned to the soil. It is not 
necessary to plow the crop under if the crop Is fed on the farm. The manure 
can be returned to the soil, and in this way be utilized in the imiirovement of 
the land. Small additions of limestone to acid soils render the Inoculated soy 
bean plant more active in absorbing air nitrogen.” 

Report on the condition of the European beet sugar industry, H. J. de 
Mesa {La. PlaiUer, 64 (1920) ^ No, h pp. 12, IS), — This d(‘srribes the present 
condition and future prospects of the industry in Poland, Russia, Czecho- 
slovakia, Germany, Austria, Hungary, and France, with particular reference 
to its bearing on the cane sugar industry of Cuba. It is concluded that European 
sugar beets will not st'riously compete with Cuban sugar cane for some time 
to come. 

Mannrial experiments with sugar cane, H. A. Tempaky (Dept, Agr, Mauri- 
tius, Oen, Ser., Bui. 14 (1918), [English Ed.], pp. 28 ). — This describes fertilizer 
experiments with sugar caiH3 (‘onducted during the period of 1913-1918 at various 
experimental centers in Mauritius. In summarizing the results, the author 
states that the fundamental liasis in maintaining the fertility of sugar-cane land 
is the application of pen manure in sufhclent quantity to supply an adequate 
amount of organic matter in afldition to plant food constituents. The econom- 
ical use of commercial fertilizers under conditions where a larg(‘ amount of [len 
manure is available is said to depcmd largely upon local comiltions.. 

In these experiments increased yields followed the application of commercial 
fertilizers when they were used in addition to pen manure, although some of 
the increases were within the mean probable error. Sulphate of ammonia 
appeared to give tlie best results, on tlie whole, although nitrate of soda also 
showed satisfactory increases, while dried blood was less satisfactory. The 
addition of potash and phosphate usually increased the yield, but w'hen these 
were used alone the results w'ere generally disappointing. The effects of the 
fertilizers were alxmt equally marked on ratoon cane as on plant cane, and on 
low lands as on high land. The application of molasses resulted in an appre- 
ciable Increase in yield in most cases, while the effect of lime was less regular. 
The systematU? irrigation of plats treated with nitrogenous fertilizers led to 
marke<i increases in yield. 

Fertilizer experiments with sugar cane [at TucumAn], W. R. Csoss (Rev, 
Indus, y Agr, Tucumdn, 9 (1919), No, 11--12, pp, 170--17B, fig, 1; trms, 4n Sugar 
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{New York}, 21 (1919), No. 12, pp. 6SS, $$4, S51), — ^This describes the continua- 
tion (luring? 1918 and 1919 of work previously noted (E. S. R., 4t» p. 533). 

The application of stable manure resulted In increased yields of cane In the 
case of P. O. J. 86, but so delayed the maturity of the cane that the yield of 
sugar from the fertilized plat exce^xled that of the unfertilized plat by only a 
small margin. Sulphate of ammonia again gave very satisfactory results. 
Increased yields of cane and of sugar were obtained fnuii the use of cowpeas 
as a green manure crop. Observations on the value of nitrogenous fertilizei'S 
In (*ombatlng a root disease of sugar cane indicated that considerable improve- 
ment follcwetl the use of sodium nitrate and sulphate of ammonia, while stable 
manure also gave benefloial results, although to a less marked degree. 

Tucum&n sugar canes in 1919, W. E. Cross (Rev. Indus, y Agr. TucumAn, 
9 (19W), No. 1U12, pp. m-167, fig. 1; abs. in La. Planter. 6S (1919), No. 22, pp. 
349 , S50, fig. 1). — Observations on cane varieties grown from seedlings produced 
in Tueiimftn during 1917 and 1918 are briefly noted. It is stated that a number 
of nurseries have been established in frost-free sections of northern Argentina, 
where It is hoped to i>rociire seedling canes from seed produced in Argentina 
by specially selected caiie.s. 

Further trials with the cultivation of Rdunion tobacco, H. A. Tempany 

and G. G. Auchtnleck (hepi. Agr. Mauritius, Ocn. Ser., Bui. 15 (1919), [Eng* 
Ush Ed,}, pp. 20). — Experimental and large-scale tests of growing Reunion 
tobacco in Mauritius, supplementing work pn^viously noted (E. S. R., 40, p. 
442), are said to prove defluitely that tills type of tobacco can be successfully 
grown in tlie island, and that it yields a pnxiud well suittnl to local reauire- 
ment s. 

Wheat growing in Wisconsin, E. J. Delwiche and B. D. T.eith (Wisconsin 
Eta. BuJ. 305 (1919), pp. IS, figs. 7). — ^The adaptation of the crop to various 
types of soil in the State Is Indicated, and cultural methods and field practices 
deemed best for growing wheat In Wisconsin are devseribed. Based on variety 
tests reiK)rted, covering a number of years and conducted in different parts of 
the State, Turkey Red (Pedigi'eo No. 2), wdnter wheat, and Marquis (Wis- 
consin No. 50), spring wheat, are recommended for the southern part of the 
State; and Turkey Red and Bacska (Pedigree No. 408), winter varieties, and 
Red Fife and Marciuis, spring varieties, for the northern section. 

Wheat in East Africa, W. J. r>owsoN (Dejd. Ayr. BrU. East Africa Bui. 4 
(1919). pp. IS). — ^This is a rather popular account of the cultural methods and 
field practices employed In growing the crop in British East Africa. 

HOETICXTLTXIEE. 

Manual of gardeiiing in New Zealand, D. Tannock (Chri^church, Neio 
Zeal., and London: Whitcomhe d Tombs. Ltd., pp. 298, pi. /, figs. 106). — A 
manual of information relative to the planting, (‘iiUure, and care of all kinds 
of ornamentals, vegetables, fruits, and nuts In New Zealand, ineliiding sx>ecial 
chapters on Hardy Bulbs and Garden Foes, by A. E. Bow(‘ ; on Vegetable and 
Fruit Growing, by W. Sinclair; and on Rose Growing for Exhibition, by R. 
Nicoll. 

A little garden the year round, G. Teaijl (New York: E. P. Dutton d Co., 
1919, XV +227, pis. 17). — A popular treatise on ornamental and vegetable gar- 
dening, including chapters on the culture and care of indoor plants. 

Forcing vegetables in hotbeds, J. Bottner (Die Pruhheeitreiberei der 
GemUse. Frankfort on the Oder: Trmoitzsch Bon, 1917 pp. 119, figs. 92 ). — 
A treatise on liotbed practices, including specific directions for growing the more 
important vegetables. 
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Mushroom culture (Chcmpignm CiUture Rationelle* Paris: lAhr, Larousae, 
pp. SBi figs. 15), — This pamphlet contains practical instruction for commercial 
mushroom culture» inclutUiig chapters on diseases and other enemies, poisonous 
mushrooms, and methods of cooking and conserving. 

Growing tomato seed, W. W. Tbacy {Seed Worlds 7 {1920) ^ No. 5, pp, 18, 19, 
fig, 1), — paper on this subject delivered before the National Canners’ Asso- 
ciation, Cleveland, on January 29, 1920. 

Seed farming in Britain, A. J. Macsklf {Burnley, England: Hortust Printing 
Co,, Ltd,, 1919, pp. S2). — ^A small practical treatise on the cultivation of vege- 
tables for the production of seeds. 

The nursery-manual, L. H. Bailey {Nete York: The Maetnillon Co„ 1920, pp. 
Xl-j-45G, pla. 12, figa. 226). — A new edition of the author's Nursery-Book (E. S. 
K., 8, p. 602) completely revlsetl and reset. 

Tlie recognition of fruit: Graphic records, H. E. Dttbham {Jour, Pomoh, 
vol. 1, No. 1, pp. 28-S6, figs. S). — ^The author calls attention to the faulty Illus- 
trations and drawings which freQueiiUy accompany tlie descriptions of fruits, 
and presents details for making simple graphic records with 8i)ec*lal reference 
to apples and pears. 

Timely measures for grafting old fruit trees, P. SchOnbero {ZeitgemUaze 
Masznahmen heirn Umpfropfen Alterer Obstbiiume. Stuttgart: Eugm Ulmer, 
1917, pp. 41, figs. 45). — In this small work the author describes and illustrates 
proper and Improper methods of shaping and top-working old fruit trees, with 
special reference to the apple and pear. 

Pruning trees to bearing age, W. P. Tufts {Blue Ribbon Peach News, 1 
(1920), No. 1, pp. 5, 26, 27, figs. 10). — Practical observations on the pruning and 
shaping of young fruit trees, based on pruning studies conducteil by the author 
at the California Experiment Station (E. S. It, 42, p. 138). 

The bush fruit: Quickly remunerative fruit-growdng by simplified meth- 
ods, J. Bottneh {Das Busohobst: ScfnicU Lohnende Ohstzucht nach Vcrcith 
faehiem Verfahren. Frankfort on the Oder: Trowitzsch Son, 1918, pp. 5-+- 
112, figs. 75). — A treatise on the culture of orchard fruit trees in the form of 
bushes. 

A possible method of retarding the fiowering of fruit trees, P. Di^nert 
(Rev. Vitic., 51 {1919), No. 1328, pp. 379, 380). — Chlorln gas was liberated in the 
vicinity of a cherry tree and a peach tree. The gas attacked the trec^s and they 
appeared to be completely scorched and destroyed. However, the trees came 
into bloom late in the season and set fruit, hence the author suggests the pos- 
sible utilization of clilorin and other asphyxiating gases for retarding the 
blooming period of fruit trees, with the view of protlucing fruit after the 
normal seaso^. 

lleport on tests of self-sterility in plums, cherries, and apples at the 
John Innes Horticultural Institution, I. Sutton {Jour. Pomol., Vol. 1, No, It 
pp, 1--19). — ^A reprint of the Investigations previously noted (E. S. R., 40, p. 
148). 

A study of sterility In the plum, M. J. Dorset {Cenetics, 4 {1919), No, 5, 
pp. pis. 5). — contHbutlon from the Minnesota Experiment Station 

continuing previous work relative to unfruitfulness In the plum (E. S. R., 41, 
p. 445). Cytological studies w’ere made of pollen and pistil development in a 
representative group of plum varieties ai^d hybrids. The various stages of de- 
velopment are described and discussed with the view of throwing some light 
on Inherent causes of the self-sterility, which occurs uniformly among the 
varieties of American species of plum. A bibliography of cited literature Is 
given. 
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The author found that pollen development under Minnesota conditions pro- 
ceeded no farther In the fall than the archesporlal-oell stage, and growth in the 
spring began about April 1. The tissues of the mature anther developed and 
functionetl normally so that there appeared to be influences from this source 
which w^ould contribute to pollen abortion. Normal pollen development was 
typical in the group of plums studied. While many aborted grains were found 
In all varieties studied, and in some supposedly pure species, pollen_a bortion 
was not a cause of sterility except in rare instances where suppression was 
complete. The percentage of aborted pollen was higher in hybrids than In 
si)ecles supiK)se(l to be pure. In many of the liybrids pollen was found to break 
up into yellowish, oily jglobules, thus accounting for the fact that pollen of 
some varieties is “sticky’* at dehiscence and is not readily blown away by 
the wind. Stamens may metamorphose into either petals or pistils, but in the 
anthers alTectod new types of aborted pollen were not found. In general 
neither self- nor croi^-sterility could be explained upon the basis of pollen 
abortion. 

Pistil development in the fall showed no evidence of the growing point 
from which the ovule is formed. At bloom the ovary may contain two ovules 
In each of which there are four to eight nuclei. Typically, either before or 
soon after bloom one of tlie ovules was suppressed, but many variations were 
found in the degree of growth before suppression. Pistils were found to drop 
in three waves, separate and distinct in point of time and size. The flrst 
drop, in which all of the [jlstila were aborted, occurred immediately after bloom. 
Flowers bearing alK>rted pistils generally l)ore normal pollen. The set^ond 
drop occurred two to four weeks after bUv)m, and includtxl all pistils in which, 
for any reason, fertilization had not taken place. In pistils which fell at this 
time the ovaries had attained a size of 2 to 5 mm. The third or “June drop” 
folknved the second by an interval of about t^vo weeks. The plums w^ere larger 
than in the second <Irop and fertilization had taken places but embryo develop- 
ment had stopped. 

Controlled plum crosses of different combinations were found to set dif- 
ferent per(»eutages of fruit. In some crosses no fertilization took place and all 
pistils fell in the second drop, in other crosses fertilization occurred but either a 
part or all of the pistils dropped. In general, all varieties studied were found 
to be self-sterile, some cross-sterile, and others cross- fertile. The type of 
Sterility, either self or cross, was found to be that termed ificompatabillty, In 
which gametic fusion is prevented by slow tube growth. Some pollen grains, 
apparently normal, failed to germinate under tlie conditions of the stlgmatlc 
fluid, while others developed pollen tubes under similar conditions. These dif- 
ferences are attributed to something Inhejfint in the grains rather than in their 
substratum, which either In the case of another sap or stlgmatic fluid may be 
regarded as homogeneous throughout. This condition can be explained by dif- 
ferences in genetic constitution. 

A study of the formation and development of the flower buds of Jona- 
than and Grimes Golden in relation to different types (clover sod, blue 
grass sod^ cover crop, and clean tillage) of soil management, R. 8. Kibby 
(Rroc. Iowa Acad. *Sci., 25 {1918)^ pp, 265-289, figs. 12 ), — A progress report of 
studies being conducted at the Iowa Experiment Station (E. S. R., 40, p. 148). 
A bibliography of related literature is included. 

The data here presented show that the formation and development of flower 
buds of the Jonathan and Grimes Golden varieties subjected to four types of 
soil management were associated with a number of factors, of which the most 
important appeared to be the amount of soil moisture. This also affects the 
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growth of the trees and probably the size of the crop at the same time as It 
alfM:s the formation and development of flower buds. 

“ Flower buds were formed, that is, differentiated from leaf buds, earlier on 
sod plats than on plats receiving some cultivation each year. The earliest time 
at which flower buds were formed occurred on clover sod witli a low percentage 
of soil moisture. Flower buds formed earlier on a clover sod than on a blue- 
grass sod having slightly less soil moisture. On the other hand, flower buds 
formed earlier on a blue-grass sod than on a clover sod having about 2.5 per 
cent more soil moisture. These facts Indicate t'wo things, first, that the addition 
of nitrates in the clover sod causes the flower buds to form earlier ; and second, 
that the amount of soil moisture is a very important if not the chief external 
factor in determining the time at which flower buds form. 

‘‘The formation of flower buds began about the first of July on the plats 
where it occurred earliest and extended until the middle of September on the 
plats where it occurred latest, thus occupying a period of about 2.5 months. The 
time occupied by each tree in forming flower buds was about four weeks. Trees 
In sod produced the largest proportion of flower buds, and those In clover sod, 
which supposedly contained the most nitrates, produced a much larger propor- 
tion of flower buds than those in blue-grass sod. The period covering the time 
during which the different trees formetl and developed their flowers extended 
from about July 3, 1916, to May 17, 1917, thus being about 10 months in length. 

“Apple flow'ers have tw'o perio<3s of rapid growth. The first one immediately 
follows the differentiation of the flower bud from the leaf bud, and during this 
period, which is about 6 w'eeks in length, the floral organs are differentiated. 
During the second period, which begins about 6 wiieks previous to the opening 
and ends with the full expansion of the flower, the floral organs increase their 
size many times. During the time intervening betw^een the tw^o periods of 
rapid growth, growth continues but is slow.” 

Some promising new pear stock, B. T. Gaixoway {Jour, Heredity, 11 (i.92d), 
Ho, 1, pp. 25^-32, fiys, 8). — Notes on some of the more promising oric^ntal pear 
stocks Introduced and now being tested by the Oflice of Foreign Seed and Plant 
Introduction of the U. S, Department of Agriculture. 

The length of stem in pears and apples, E. A. Bunyabd .(7Q7^r. Pomol, 
vol. 1, No. i, pp. 20-22, flg. 1). — ^The author presents some evidence to show 
that the length of stem can not be accepted as a very constant character, and Is 
of little value In diagnosing varieties of pears and apples. 

The strawberry and its cultivatipn in Canada, W. T. Macottn (Canada 
Expt, Farm» Bui. 92 {1919), pp. SB, figs. 11). — In the present revised edition of 
Bulletin 62 (E, S. R., 22, p, 733) sections on Insects Affecting the Strawberry, 
by the Entomological Branch (pp. 31-35), and Common Strawberry Dis- 
eases, by W. A. McCubbln (pp. 35-39), have been added. 

Loganberries and Evergreen blackberries, J. L. Stahl {Washington 8ta., 
West, Wash, ma. Mo, Bui., 7 {1920), No. 10, pp. 15^-157). —Concise directions 
are given for the culture and care of Logan and Evergreen blackberriea 

Specialized mulberry culture, F. Zago {Italia Agr., 56 {1919), No. 12, pp. 
$71-*S7S, pi. 1). — A discussion of methods of growing mulberries with reference 
to maximum leaf production for silkworm culture. 

The fertilizing action of sulphur on grapevines, J. Ohauztt {Bui. Agr, 
AlgMe, Tunisie, Maroe,, 2. ser., 25 {1919), No. 12, pp. 295, 296). — Continuing 
investigations previously reported (E. S. R., 31, p. 442), experiments were 
conducted to verify the effect of sulphur on vines which had received no 
fertilizer for Iw^o years, to compare the effects of sulphur hnd horse manure, 
and to determine the effect of sulphur mixed with horse manure. 
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The data secured confirm the author’s earlier conclusion as to the general 
beneficial effect of sulphur on the yield of grapes. In view of the dry condi- 
tions subsequent to the various applications, a plat receiving horse manure at 
the rate of about 14 tons per acre yielded somewhat less than the check plat, 
whereas a plat receiving tlie same amount of stable manure plus 175 lbs. of 
sulphur per acre yielded much higher than the check plat. It appeared that 
the sulphur exerted a dec'omposing action on tiie stable manure, altliough no 
conclusion is thus far drawn as to the exact cause of the beneficial action 
produced by the sulphur. The experiments are to be continued. 

Possible uses for wine-grape vineyards, F. T. Bioijctti and W. V. Cextess 
(Cal, Stale Bd. Vitic. Commrs, Bui. J4 (19 J 9), pp. 18). — ^The methods proposed 
and listed here are of four tyi>es, shipping the fresh grapes to countries which 
do not prohibit wine making, utilization of grar)es for other puii)oses, such as 
raisins, for home wine making; grai)e juice, grape sirup, vinegar, grape sugar, 
cream of tartar, etc.; grafting the vines with raisins and other table varieties; 
and replacing the vines with other crops. 

On the chinin or coyo (Pcrsea schiedeana) , G. Iti6 (Agron. Colon., 4 
(1919), No. 27, pp. 78~8£, fig. 1). — The author concludes that the chlnln pre- 
viously described by him as a peculiar form of avocado obtained from the 
State of Tabasco, Alexico (E. S. K., 40, p. 151) is synonymous with the eoyo 
described by Popenoe in his report on the avocado in Guatemala (E. S. S., 
41, p. 45). 

Cinchona culture in «Tava, Ix)ble (Bui. fjeon. Indoehine, n. scr., 22 (1919), 
No. 138. pp. 70 1-76 Jf). — A concise statement of the adaptation of different 
varioti(‘s of cincI>ona to Java conditions, methods of propagation, planting, and 
care of plantations. 

Selection of stocks in citrus propagation, H. J. Wkbber (California Sta., 
Bui. 317 (1920), pp. 209-301, figs. 1^). — This bulletin presents in detail the re- 
sults secured in cH)mparative tests with large, intermediate, and small nursery 
trees used as stocks for oranges and grapefruit. The results of these tests 
have been summarized in a previous paper by the author (E. S, R., 42, p. 140). 

Strains of Satsuma oranges in the United States, L. B. Scott (Proc. Qulf 
Coast Hort. Soc., 4 (1918), pp. 3S ). — A discussion of variation in the Satsuma 
orange based uikjii observations of the author and Tanaka previously noted 
(E. S. R., 40, p. 342). Instructions are given for keeping tree performance 
records similar to those used In Chamers work with citrus fruits in Galifomia 
(E. S. R., 37, p. 144), with the view of eliminating worthless variations from 
the groves. 

Rate of increase in temperature with altitude during frosty nights in 
orange groves in southern California, F. L>. Young (Cal. Citrogr., 5 (1920), 
No. 5, pp. 136, 100, 161, figs. S). — ^A discussion of the factors which cause strati- 
fication of the lower air on cool, calm nights, including data showing what the 
actual extent of this stratification was found to be on certain representative 
nights in the Fomona Valley. 

The data given show the minimum temperatures registered at 5-ft. levels 
on a 40*ft. tower on 44 cool nights during 1919 and 1920. The average temper- 
ature for the 44 nights at the 5-ft. level was 32.8® F. and at the 40- ft, level 
was 40.4®. This data was secured over relatively level ground. The author 
IK)lnts out that on steep hillsides and at the bases of steep hills other factors 
enter Into the problem, and the Increase in temperature with altitude may be 
much more pronounced. 

In view of the fact that efforts are being made to perfect some method 
whereby the warmer air of the upper stratas may be mixed with the cool air 
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of the lower strates, the author points ont that if such a machine could be 
devised the effect on the temperature near the ground would be much less on 
a night with long continued extremely low temperature than on a night when 
the temi^erature fell steadily all night and a dangerous temperature was not 
reached until after midnight. 

The coco palm or coconut tree, L. T. Maijeu {De Kokospalm of Klapper^ 
ba€m. Batavia: O, Kolff d Co., f*9i7, pp. 7H-7X, figs. ^4). — X monograph on the 
coco palm {Cocoa nucifera)^ with reference to Its botany, history. East Indian 
names of tlie various parts and products of the palm, varieties, soil require- 
ments, details of culture, harvesting, preparation of copra, oil, liber, ami 
other products, the traditions of the Javanese relating to tlie coconut tree, the 
coconut tree and Its products in the language of the people, and the importance 
of palm culture to the natives of Java. 

Curing of vanilla beans (Vanilla planifolia) (Imp. Dept. Agr. 

Rpt, Agr. Dept. St. Kitta-Ncvia, J917--18, pp. 28S1; also in Trop. Agr. 
ICeglan], 5S (1919), No. 5, pp. 3J2->3I4 ). — Experiments conducted at the St. 
Kitts-Nevis Botanic Station indicate that the practice of dipping the beans 
of V. plamfolia in hot water prior to the sweating process can not be dlspen.sed 
with. If hot water is not used the beans turn brown after some time, then 
black, and finally burst, the pleasant odor of cured vanilla belr)g entirely 
absent 

The water should have a temperature of from 80 to 90® C. (176 to 1D4® F.) 
for the development of good aroma. Boiling water seems to destroy to some 
extent the action of the oxidase. Sweating the beans in glass- topped boxes, 
in which a temperature of 60° was maintained, gave good results. After 
sweating, the beans are allowM to dry slowly at room temperature, whicJi 
takes about two weeks. They should then be packed In air-tight tins as soon 
as possible, otherwise much of the aroma is lost and they become somewhat 
hard. 

The culture of medicinal plants, A. Goris and J. Demili.y (La Culture des 
Plantea MMidnatea. Paris: Vigot Bros., 1019^ pp. figa. 29). — The in- 

troductory chapter of this manual contains some general notes on the culture of 
medicinal plants and methods of preparing them for market Each plant Is 
then considered with reference to Its distinguishing characteristics, uses, cul- 
tural requirements, and harvesting period. 

Notes on the early history of the pecan in America, R. H. True (Ann. 
Bpt. Smithsn. Inst., 1917, pp. — A contribution to the history of the 

pecan, gleaned largely from unpublished manuscripts and from old or rare 
works not easy of access. A reference list of cited literature is Included. 

Pecans, other than those of the well-known sections, J. F. Jones (Amer, 
Nut Jour., 12 (1920) y No. 2y pp. 25, SO ). — In this paper the author points out the 
unreliability of many southern varieties of the pecan when grown In the North, 
and suggests the utilization of lowa-gro^m varieties for northern planting. 

Diversification in orchards, W. C. Geifting (Broc. (Pulf Coast Mart. Soc., 1 
(IMS), pp. — The author suggests several fniit crops suitable for inter- 

planting in pecan groves, and also gives a descriptive list of special varieties 
and classes of trees suitable for ornamental planting In the Gulf (Joast region 
of the United States. 

Street trees, F. L. Mutjpobd (77. B. Dept. Agr. Bui. 816 (1920), pp. 58, flga^ 
^7).— -A treatise on street trees, their selection, niUure, and care. Introductory 
considerations deal with the Importance of shade tre(^«, public control of 
street trees, planning for trees on city streets, spacing trees, conditions fbr 
tree growth, and kinds of trees suitable for city streets. 
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The United States is arbitrarily divided into 18 regions, and a list Is given 
of trees of desirable varieties for street planting in each region. A descriptive 
list of the more important street trees is also given, together with details rela- 
tive to the culture and care of trees. A list of publications of this Department 
relating to diseases and insects affecting shade and ornamental trees Is 
append(?d. 

Systematic tree planting in country planning, W.' W. Andrews (Canad, 
ForcMry Jour., tB (JJ20), No. 1, pp 24^ 25). — A concise enumeration of the bene- 
fits to be derived l)y general traflic and by the fanner through the systematic 
protection of prairie roads and farms by tree' planting. 

Parks and gardens, (}. and P. AnoncHK-BELLAiR (Purrs et Jardins. Paris: 
J. ff. HaiUif^rc d Sons^ 1919, pp. 282, fiys. 221). — A treatise on land.scape garden- 
ing issued as one of tlie volumes of the EncyclopMie Agricole, published under 
the dinH,‘ti()n of (1. Wer.\. Part 1 deals with the elements and materials of 
the landsf'ape garden, and part 2 with the principles and practice of landscape 
gardening. 

PORESTEY. 

Forests, woods, and trees, A. Henry (London: Constable d Co., Ltd., 1919, 
pp. Nil -{-81 4, pis. 21, 21). — In the introductory chapters of this book the 

author cor\si(lers tlie Influence of forests on climate, stream flow, soil erosion, 
wind, and purity of air and water. The value of forest districts as sites for, 
sanatoria, and lh(‘ histor.v and utility of park.s, open spacers, ami trees in towns 
are then dlseu.ssed. The concluding chapters of the book are devoted to a 
study of the afforestation of the important wniter catchment areas in Great 
IJritfiin and Ireland, imliiding a descriptive list of trees suitable for planting 
in these areas and for general planting. 

Report of tlie director of the National Park Service to the Secretary of 
tlie Interior for tin* fiscal year ended fliiiie 30, 1010, S. T. I^Iather (U. S. 
Dept. Ini., Rpt. Dir. Natl. Park Sn'v., 1919, pp. 384, pis. 35, ftps. 6). — A report 
on the a<lniirnst ration, protection, improvement, publi(* use, and revenues of 
the U. S, National I*urk system for th<‘ year ended June 80, 1010, Including a 
summary of conditions in each ])ark and monument, their important needs, 
plans for future development, and recent and ixmding U'gislation relating to 
tile park system. The report is accompanied by fKweral apperulixes containing 
the reports of oflictTs in charge of each park, as well as maps, statistics, 
legislation, bibliographies, and niiscellaneons information relative to the parks. 

Annual report of the director of forestry of the Philippine Islands for 
the fiscal year ended December 31, 11)18, A. F. Fischer (/I a a. Rpt. Dir. 
Forestry P. /., 1918, pp. 83, ph. 5). — A report for the year on activities of the 
divisions of forest maiuigc'inent, investigation, sawmills and utilization, forest 
lands and maps, and atlministration, the ohice of the wood expert, and the 
forest school, including rwuuinendutlons relative to needed legislation. Statis- 
tical data relative to land applications, timber licenses, yield of major and 
minor forest products, revenues, and expenditures for the year are appended. 

Report on forest administration in Burma for the year ended June 
30, 1918, H. Carter (Rpt, Forest Admin. Burma, 1918, pp. IIT-\-5+114f pl- 
1). — A report on the administration and management of the State forests in 
Burma for the year ended June 30, 1918. Important data relative to altera- 
tions in forest ureas, forest surseys, vrorklng plans, production, grazing opera- 
tions, yields in major and minor forest products, revenues, expend iture.s, etc., 
are appended in tabular form. A glossary of vernacular or local names and 
expressions Uvsed In the report Is included. 

170078*-- 20 i 
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National forest range Improvement and developmentf J. H. Hatton 
{Producer, 1 {1920), No. 9, pp. 9--12, ftp9. 5). — ^Thls paper gives a brief rGsume 
of the activities of the Forest Service of the U. S. Department of Agriculture, 
with reference to the regulation of grazing, the construction of range improve- 
ments, and the artificial reseeding of ranges. 

Economy and efficiency in handling forest products a national necessity, 
A. P. Nelson {Cong. Rec., 59 {1920), No. 63, pp. 3026-^828). — A resume of the 
scope of the work of the Forest Products Laboratory at Madison, Wis., with 
special emphasis on the national importance of this work. 

What our forests support, F. H. Smith {Amei\ Forestry, 26 {1920), No. 
SIS, pp. 16, 11). — A brief survey as to the nature and extent of the various in- 
dustries dependent upon the forest resources of the country. 

The forest resources of Virginia, R. C. Jones {Va. Gcol. Comm., Off. State 
Forester Hul. 19 {1919), pp. 11). — A brief general statement as to the character, 
amount, value, and condition of the forest resources of Virginia, with a warn- 
ing as to the destructiveness of present forest practices and the necessity of 
rational forest management both by the State and by private owners. 

Plain statements on Canada*s forests, 1<^. J. T). Hajinjitm {Cannd. Forestry 
Jour., 16 {1920), No. 1, pp. 27-31, figs. 3). — A discussion of the limitations of 
Canada’s wood supply, together with suggested remedies. 

Forestry legislation in Canada during 1019, F. W. H. Jacomde {Canad. 
Forestry Jour., 16 {1920), No. 1, pp. 33, 34 ). — A resume of forestry legislation 
concerning Doiniriioii and Provincial forest lands in 1919. 

Forestry and rural policy, J. S. Maxwell {Trans. Highland and Ayr. Soc. 
Scot., 5. scr., 31 {1919), pp. 67-93, figs. 6). — In this paper the author discusses 
the factors that have led to the neglect of forestry in the British Isles and 
particularly in Scotland, and points out the effect of the war in depleting the 
timber reserves of Scotland. He then presents the es.sential factors of the 
forest policy for the United Kingdom as developed by the Reconstruction Com- 
mittee, and discusses these factors with special reference to their application to 
Scottish conditions. 

The forest policy of France, W. B. Greeley {Amer. Forestry, 26 {1920), No. 
SIS, pp. S-9, figs. 7). — This article deals particularly with the control of sand 
dunes and mountain torrents in France. It is based upon material taken 
largely from (vours de Droit Forestier, by C, Gugot, and from data prepared by 
G. Garbo. 

The forest situation in modem Greece, O. G. Sklawunos {Forsftviss. 
Centbl, 41 {1919), Nos. S, pp. 81-^0; 5, pp. 17S-184; 7, pp. 249-264)-— An ac- 
count of the forests of Greece with reference to their extent, distribution, own- 
ership, and component species; forest policy, protection, the timber industry; 
and exi)orts and imports. 

Note on the vegetation of Cyrenaica and on its agricultural ntlliasation, 

A. Maugini {Ayr. Colon. [Italy], 13 {1919), No. 12, pp. 515-546, figs. 8). — ^A 
descriptive account of the physical features and vegetation of the territory of 
Cyrenaica, in northern Africa, with special reference to the pastures and woods, 
A list of collected plants is included. 

Kate of growth of indegenous and exotic trees in New Zealand, E. Max- 
WEix {New Zeal. Jour. Sci. and Technol., 2 {1919), No. 6, pp. 371-S76, fig. 1 ). — 
Data are given showing the rate of growth in New Zealand of indigenous trees 
as compared witli the rate of growth of exotic trees there and with the rate of 
growth of foreign trees in foreign countries. Data are also given showing the 
rate of growth of 34 specimens of Eucalyptus of value for timber. 

In view of the fact that several of the commercially important foreign siiecles 
attain marketable size In a much shorter time than the important native species, 
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the author concludes that it would be a hopeless undertaking to attempt to 
provide even a small portion of the future timber needs of the country by grow- 
ing native trees. 

The germination of some trees and shrubs and their Juvenile forms, 

L. H. Pammel and C. M. King (Proc. Jowa Acad. Sd., 25 {WIS), pp. 291-S40, 
figs. 76). — In continuation of a similar study of oaks (E. S. R., 40, p. 47), data 
are given on germination tests on a number of trees and shrubs, together with 
descriptions and illustrations of their seedling forms. 

The reproductive organs of Hevea braslliensis, O. Heitsser (Arch. Rubber^ 
euU. Nederland, Indie, 3 (1919), No. 11, pp. 455-514. fiffs. 15). — Results are 
presented of a morphological and cytological study of th(‘ reproductive organs 
of Hevea brasiliensis. In addition to the descriptive text various x>hases of the 
study are presented in a series of plates. A bibliography of cited literature is 
included. 

DISEASES OF PLANTS. 

Recent literature on fungus diseases of plants, L. IT. Pammel (Trans. 
Iowa Hart. Soc., 55 (1918), pp. 185-^225). — A condensed account is given of the 
literature relating to plant diseases as noted by tlie autlior during the year. 
The s(‘veral sections include information relating to diseases of apple, pear, 
quince, potato, tomato, root crops, vegetables, fruit and forest trees, cereals, 
and forage crops, also mlscellancHms diseases and other forms of injury. An 
account is also given of remeillal measures. 

A discussion of systematic papers is followed by a short sketch history of 
phytopathology. 

Botany and plant diseases, P. C. Stewart (N. Y. Sitatc Ilort. fJoc. Proc., 1 
(1919), pp. 19-24)- — Winter injury Is briefly discussed as riot^Ml following the 
.severe conditions of 1917-18. 

The unusually succulent condition of peach twigs In the fall may, it is 
thought, have had something to do with what is termed spray injury iollowing 
fall application of soluble sulphur and the use lime sulphur at a strength 
suitable for scale. Recent literature on fruit disc^ases is indicateil and briefly 
discussed. 

[Experimental work with plant diseases, Ontario], W. H. Hears r (Rpt. 
Min, Agr. Ontario, 1917, pp. 60-62). — Bordeaux mixture appears to he of little 
utility as against onion blight. Combined with Black Leaf 40, it gives hope of 
controlling celery black heart through its destructive effects on the tarnished 
plant bug, which is believed to be responsible for Injury leading to infection 
resulting In this disease. 

Lime sulphur dust and lead arsenate in dust form applied over a limited 
potato area gave an increased yield of cleaner and larger tubers. The use 
of dust mixtures Is recommended for celery blight, but formalin was not suc- 
cessful after this disease was once well started. 

Experiments with soil treatment practically amounting to partial steriliza- 
tion are being tested out in various greenhouses in the Ih’oviuce, 

Botany [Ontario, 1017] (Ann. Rpt. Ontario Agr. Col, and Expf, Farm, 46 
(1917), pp. 24-31). — ^Attention Is given in Oils report mainly to smTi diseases of 
potato as late blight, leaf roll, mosaic, and curly dwarf; to ctflery late blight; 
to seed oats treatment with formalin; to snapdragon rust; to >\hite pine 
blister rust ; and to a peculiar disease of winter tomatoes. 

Report of the mycologist, R. H. Bunting (Govt. Gold ('foast, Rpt. Agr. 
Dept., 1917, pp. t9-21). — Cacao brown pod showed an increase at Aburi. 
Spraying results were not decisive. White thread was particularly i)revulent 
on cacao growing in clay soil and under forest shade. 
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The Liberian coffee fruit disease, which advances rapidly !tt the wet season, 
does not attack other species of coffee growing near infected O. Uberica, Bor- 
deaux mixture checks the disease, but its use is not economical. The causal 
organism has been determined as a new species of Muratella, and Is to be de- 
scribed later under the name M. cofca;. 

Para rubber shows a disease resembling that described usually as stripe 
canker, and associated with the same fungus {Phytophthora faberi,). The latex 
yield is considerably affected. Treatments with solutions of creosote and with 
lysol wore too exi>onsive for practical purpose's. A 20 per cent carbolineum 
treatment is recommended. Leaf disease (HehnintJios'poriuni hcvcw) caused 
much damage in one place by defoliation. 

The peanut crop was practically destroyed at Abnri and Pekl by Oarofipora 
personata and by bunching disease, the cause of which is not yet known. 
Sweet potato was seriously attacked by a funsrus corresponding mainly to 
Laniodiplodia tuherivola. Hymenochcete noxia fatally attacked Cedrrln 
odoratQy Coffea 7'()huHa, Anona uvui%cata, and Pernca yratias'inia. Polyporm 
lignosus caused the death of a sj)ecimen of Melxa azadirochfa. Hewilvin n. sp. 
caused damage to Htropbaixtlim hiapidm at Aburi. A description will be pub- 
lished later. A brief account is given of the facts ascertained in connection 
with the general sanitation of cacao as related to protection from diseases and 
to yield from recovered plants. 

The present state of grain treatment for cereal diseases, L. Htltnek 
(Landw. Jahrb. Bayern, 8 {1918), No. 4-5, pp. 17S-20f)).—A report is made re- 
garding the various plons, methods, and practh'es designed to minimize the 
Injurious effects of seed-borne cereal diseases. 

[Fungicidal treatment of cereal seed], G. Tulbach {Lanrhr. Jahrh. Bayern, 
6 {1918), No. 4-5, pp. 200-210). — This is a more condensed account than that 
of Hlltner above noted of the treatments for .seed-borne cereal diseases. 

The extermination of the common barberry to prevent crop leakage due 
to stem rust, L. H. Pammel {Tra^i^. Iowa If art. 53 (1918), pp. 4OI-4O8 ). — 

Ad account is given of the relation of barh(‘iTy to .stem rust of wheat ami oats 
and of the measures during and since 1017 to eradicate the barberry hosts. 

Formaldehyde treatment of seed corn, F. D. IIichky (dour. Anicr. Boc. 
Agron., 12 (1920), No. 1, pp. 39-43). — ^Thls paper, a contribution from the IT. S. 
Department of Agriculture, describes observations on the effect upon germina- 
tion of treating s<'ed corn with formaldehyde solutions of different strengths and 
for different periods in an effort to prevent the growth of fungi on the seed- 
lings grown in water cultures. Germination tests w(*re made both in water 
cultures and in sand. 

“ Treatment of seed corn with solutions of 5, 15, and 25 cc. of formaldehyde 
per liter materially reduced the development of fungi on the plants gi’own in 
water culture. The vitality of the seed, as evidenced by the development of 
the seedlings in either water culture or sand, was not affect»'d by treatment 
with the solution of 5 cc. of formaldehyde per liter. Treatment with the solu- 
tion of 15 cc. of formaldehyde per liter did not materially affect the seedlings 
grown in water culture, but nevertheless was injurious, as evidenced by the 
germination and development in sand. Treatment with 25 cc. per liter was 
markedly deleterious . . . Soaking seed corn for two hours in a solution of 5 
cc. liquor formaldehyde in 995 cc. of water, followed by a fuming period of 
from 2 to 24 hours, can therefore be recommended as checking fungus develop- 
ment without interfering with the normal development of com seedlings in 
water culture.” 
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A prelimliiiurF study of tho lulieritance of rust resistauce In oats^ J. H. 

Pahkeb (Jour. Amer. ^oc. Agron.^ 12 (1920) ^ No. i, pp. 23S8, pis. 2 ). — TMs 
paper, a contribution from the U. S. Department of Agriculture, describes work 
conducted at Cornell University In a study of the genetic behavior of rust re- 
sistance In iH'digree lines and in a large number of Fa generation hybrids of 
Burt and Sixly-Day oats. The njethods of seeding, Inoculating, and recording 
the observations were the same as those previously noted (E. S. R., 38, p. 849). 
Most of <ht‘ inoculations were made on seedlings, although a sufficient number 
were made at time of heading to demonstrate that the results were similar. 
The rusts employed included the crown or leaf rust of oats (Puvcim/ia lolii 
avena ) and the stem rust of outs (P. fframinis avencp). The results secured 
may be summarized as follows: 

Burt and Sixty-Day and all hybrids of these varieties so far tested were 
found to be eiitirt^ly susceptible to .stem rust. All plants of Sixty-Day also 
were uniformly su.sceptible to crown rust, while of 223 inoculated plants of 
Burt, 48 were classitUHl as ro.sistant, 152 as intermediate, and 23 as susceptible. 

Each of live hyl)ri(l families contained, in the Vi generation, some plants 
showing a high degree of resistance to crown rust and others wdiich were as 
susceptihle as iilants of the 8ixty-Day parent, while a rather large number was 
elassitied as intermediate, showing varying degrees of resistance. The numeri- 
cal results of inoculations ot 408 seiHlling.s made in the Fz hybrids \vere as 
lidiovvs: Olassilied as resistuiit, 8L; elassitied as Intermediate, 61 ; and classified 
as suswplihle, 320. ^These results are held to Indicate that susceptibility to 
crown ru.st in this cross is partially dominant, while resistance is rec‘essive. 
This behavior is net tliouglii t<» be due to environmental conditions or to dif- 
ferences in the metabolism of tlie host but to definite genetic factors, although 
nonJiortalitary fadors may inlluence or modify it. 

It is slated that rust resistance and susceptibility can hardly be considered 
as siiiij)lt‘ characters or as being determined by a single factor difference, the 
Vi rosuits favoring the view’ that several factors are involved, i. e.. the multiple 
factor hvpolhesis. JSo allempt has been made to construct a definite factorial 
hypothesis to explain the results oldained. 

This iireliniinary w^ork has proved the possibility of transferring resistance 
to crowm rust lixuu the Burt variety to plants of the Fz generation of a BiirtX 
Sixty-Day <toss, suggesting a further use of the method of hybriiiizatlon in 
tile effort to xiroduee rust-resistant varieties of outs. 

A list of 19 references, coiiuirising the literature cited, is appended. 

I^otato diseases in Hawaii and their control, (\ W. Uari’enitcr (Hawaii 
Sta. Bui. (lir^O), pp. 42. pis. 15, figs. 7 ). — A study has been made of some of 
the causes of jiolato crop failures in Tiaw’^aii, and the author states that they 
are duti largely to the ii.se of poor seed, continuous cropping, diseases and in- 
sect pests, ami unsatisfactory soil conditions. The following diseases and in- 
sect pests of the Irish i)otata are reported as present in Haw^aii: Fusarium wilt 
(Fmarium o.yysponim), late blight (Phytophthora infest am), t^irly blight 
(AUernaria solani), black scurf and rosette (Rhi^octoma aolani), Sclerotinm 
wilt {Belerotiuni rolfsi^i), common or corky scab (Actirmnyoes chrojiwgenus) , 
tuber ruts (P. inlestans, F. oxysporum, F. radicicola, and F. cwruleum) , tuber 
moth (Phthoriimm opcroulcUa) , cutworms, mite disease, and nematodes (IlcU 
erodera sp.) ; and the nonparasitic troubles sunseald, sunburn of tubers, leaf 
tlpburn, hollow^ potato, pronged potatoes, and arsenical injury. For the im- 
provement of the potato industry the author recommends tlie universal adoption 
of the practices of seed selection and disinfection, crop rotation, and spraying 
with Bordeaux mixture. 
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A farther report on the ralne of doeting v. spragrlng to control fmit 
tree insects and fangns diseases, L. Caesab (Ann. Bpt, Wnt. 8oe, Ontario, Jjfi 
{Wn), pp. 79S5). — series of experiments carried out in 1917 similar to that 
noted for the previous year (E, S. R*. 87, p. 882) is reported. 

There was little difference as to cost of dusting as opposed to spraying in 
case of large trees, but the spray is the cheaper with small trees. The liquid 
spray is preferred until such time as improved dust substitutes or dusting 
machlneiy or both are available. 

Field and investigation work [on frnit diseases and ins€»cts in Ontario] 

(Ann, Hpt, Ontario Agr, Col, and Expt, Farm, ^3 (1917), pp. 20-24), — In this 
report it is stated that a sec'ond year’s test of the dust method of spraying for 
fruit insects and plant diseases has been made. The liquid appeared to be 
the better form for apple scab. It is thought that spraying may be better for 
the average fruit grower. 

Brown rot of sweet cherry is satisfactorily controlled with a series of four 
treatments. The tree.s are sprayed a day or two before the buds open with lime 
sulphur of specific gravity 1.035; again after the blossoms fall with lime sul- 
phur of specific gravity l.OOS; with the same just as the cherries begin to color; 
and finally, they are dusted with finely-ground sulphur and talc two or three 
days before picking begins. 

Pear blight control lias passed its fifth-year test, showing satisfactory success 
at low expense where the care and management are adtjquate. The ra.’^pberry 
variety Herbert appears to be immune to raspberry yellows. Accounts are 
given of operations against Insect pests. A list of publications Issued is also 
given. 

[Fruit and berry diseases in Ontario], W. H, Hbabst (Rpt. Min. Agr, On- 
tario, 1917, pp. ft2-49)‘ — A substantially identical report is noted above. 

The spike disease of peach trees: An example of unbalanced sap circu- 
lation, A. and G, L. C. Howard (Indian Forester, 45 (1919), 'No. 12, pp. 611- 
617, pi. 1). — The authors deal with a pathological condition of peach trees 
closely resembling spike of sandalwood and supposedly due to the same general 
cause, wliich is asserted by Hole to be prolonged unbalanced sap circulation 
<E. S. It., 89, p. 255). 

The trouble is described as it occurs, generally on peach budded on almond 
in certain localities. The principal direct cause api)ears to he interruption 
at the union of graft and stock. The idea of an ultramlcroscoplc parasite Is 
rejected. 

Spike disease of sandal, R. S. Hole (Ann. Rpt. Bd. Sci. Advice India, 1917- 
18, pp. S3, 3^). — ^A field study of spiked sandal l.s briefly noted. 

One of the most characteristic symptoms of this disease is the accumulation 
of carbohydrates (usually starch) In the leaves and twigs. The disease appears 
also to be associated with factors decreasing water supply or translocation of 
organic food, such as Injury by fire or attacks by fungi, killing the twigs and 
injuring the cortex. It may be the result of prolonged action of such factors, 
and appropriate experiments have been initiated. It Is thought that the trans- 
port of organic food in the cortex may be hindered in some such way as that 
suggested by Brierley (E. S. R,, 41, p. 453). 

A possible cause of spike in sandal, A. B. Jackson (Indian Forester, 4$ 
(1919), No. 12, p. 635). — It is stated that the Bymptoni» of spike are such as 
might be brought about by a prolonged unbalanced circulation of sap. No 
fungus or insect has been shown to cause the trouble. Spike usually occurs 
wliere the growth of sandal is densest, often at great distances from the nearest 
spiked area. Sandal Is a root imraslte and is parasitic on a large number of 
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trees, Includlni? those of its own «^ies. The question Is raised whether a pro- 
longed unbalanced circulation of sap and consequent spike disease might not he 
produced by excessive parasitism of sandal on sandal, 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

WhJtetall deer in New York. — A study of the operations of the buck law, 

W. S. Carpenter {Albany: N, Y, Conaerv, Comm. [f.9i.93, pp. SI, figs. 6). — The 
study of the habits of the wdiitetall deer here reportetl led to the conclusion 
that the deer law should be amended to admit of the killing of only one buck 
and the season should be shortened by cutting out the first two weeks in 
October, 

The gray wolf of South Dakota, B. Daurymple (AUoom, Pa.: Altoona 
Tribune Vo., 1919, pp. 31, pi 8. 21). — ^Thls account of the gray wolf deals par- 
ticularly with its habits as related to means for Its destruction. The equipment 
required In combating the pest is considered. 

Spirochacta Jcterohaeniorrhagifie in the common rat in England, with 
remarks on the minute structure of these Leptospira, A. C. Coles {Parasir 
tology, 11 {1918), No. 1, pp 1-9, pis. 2). — Previously noted from another source 
(E. S. H., p. 7r.9). 

The bioclimatic law, A. I). Hopkins {Jour. Wash. Acad, 10 {1920), No. 
2, pp SJf-40). 

The coll€*ction and jireservatlon of insects, E. G. Smyth (Per. Agr. Puerto 
Rico, 3 {1919), Nos. 2, pp. 17-33, pi. 1, figs. 2; 8, pp. 28-4S, figs. 11).— A brief 
popular account. 

Twelfth report of the State entomologist and plant pathologist, 1018- 

19, W. J. ScHOENE {Quart. Bui. Va. mate Crop rest Comm., 1 {1920), No. 4, pp. 
28, figs. 4> — This, the usual report (E. S. H., 40, p. 017), covers the work for 
the biennial period ended September 30, 1919. Brief accounts are included 
on the sw(*et potato weevil {Cyla^s formicanus) and the oriental iHjach moth 
{Laspeyresia molest a), and reference is ina<ie to insect outbreaks during the 
period and the status of investigational work. 

[Leaflets on economic insects in Canada] {Canada Dept. Agr., Enf. Branch, 
Crop Protcc. Leaflet It, pp. 2, figs. 5; 12, pp. 3, figs. ^). — These deal, respec- 
tively, with The Date on which It Is Safe to Reseed Fields In the Prairie 
Provinces after They Have Been Devastated by Cutworms, by E. H. Strickland, 
and The Beet Webworm {Losjostege sticticalis) , by E. II. Strickland and N. 
Crlddle. 

Second hundred notes on Indian insects, T. B. Fletcher {Agr. Research 
Inst, Pusa Bui. 89 {1919), pp. VI/A’102, pis. 32). — ^These notes, in coiitiimation 
of the one hundred previously noted (B. S. R., 86, p, 653), deal with Insects 
of India of more or less economic importance. 

Preliminary list of insects associated with cotton in Egypt, E. W. Auatr 
(Agr. Jour. Egypt, 8 {1918), pp. 80-88 ). — ^This Is an annotated list arranged by 
orders. 

Report, to the War Committee of the Royal Society on the work of the 
Grain Pests (War) Committee, W. A. Hebdman {Roy. Roc. [Londoi}], War 
Com. Memo. 3 {1918), pp. 3). — A brief report of the work of the committee. 

Monthly notes on gmbs and other cane pests, n, J. P. Iixingwortii (Bur. 
Pugar Expt. Stas. Queensland, Div. Ent. Bui. 8 (1919), pp. 51, pU. 2 ). — This re- 
port, In continuation of that previously noted <E. S. R., 41, p. 854), covers the 
year from July, 1918, to June, 1919. 
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Insect pests and plant diseases In the Tegetahle and frpit garden, F. M. 

Duncan {London: Constable d Co,^ Ltd., 1919, pp, 95, pis. 12), — A popular work. 

Insects affecting the avocado in Trinidad and Tobago, F. W. Ubich (Bui, 
Dept. Agr. Trinidad and Tobago, 18 (1919), No. S, pp. 129-^181, pis. g).— The in- 
sects mentioned as attacking the avocado include ^oleru^psis genurmta, which 
not only attends mealy hugs and scale inse<*ts but also bites off young bark 
from shoots and stems of the trees; scale insects, including Pulxnnaria pyri- 
formis, Aspidiotus destructor, t^aissetia nigra, Pseudovoecus nipcc, and the 
dtrus mealy bug; the webbing caterpillar {Stericta alhifasciata, which sporadi- 
cally attacks and devours young leaves and blossoms of tall trees; and several 
minor j)ests, namely, l^elenoihujts rubrovincius, greenhouse thrips, anil AUurodU 
cm neglect us. 

Grasshopper control in Montana, J. U. Paukek {Bicn. Bpt, Mont. Bd. llort., 
10 {1917-^lS), pp. 80--85, figs. — The data here preseiited have been ftreviously 
noted (K. S. li., 39, p. 7()3). 

The Blattidm of Panama, M. Hebabd {Mem. Amer. Ent. 8oc. No. Jf {1919), 
pp. 148A-yf* pis. 6). — In the course of his study of 894 specimens from Panama 
the author has recognized 47 genera and 93 species and races, of whi( li 10 
genera and 37 species are described as new. 

The native host plant of the camphor thrips ( Cryptothrips floridensis) , 
X R. Watson {Fla. Buggist, 3 {1919), No. 2, pp. 25’-27). — The author finds that 
the native bays of the genus Tamaia are the hosts of the camphor thrips, a 
native insect which has spread to the camphor wherever opportunity offered. 
The uneven distribution of this thrips in Florida and its absence from many 
camphor hedges and trees is thought to he explainc^d by the niinoteness of the 
uninfested trees from bays and luck of transportation faciliti(‘s. This thrips 
seems to have no choice whatever as between camphor and bay, provided the 
leaves or tw’igs are of an equal age. 

The bionomics of Aphis grossulariac and A. viburni, M, I). IIaviland 
{Proc. Cambridge Phil. Hoc., 10 {1919), No. 5, pp. 266-^69; ahs, in Hcv. AppL 
Ent., Ser. A, 7 {1919), No. 8, pp. 322, 323). — The author’s observations indicate 
that A. grossniariw, wliich is a serious pest of currant and gooselK^rry l)iishes In 
Great Britain, is probably identical with A. viburni, a common si>ecies which is 
found on guelder rose {Viburnum ojmlus) in spring and summer. 

A contribution to our knowledge of South Indian Coccidie, T. V. Ramak- 
BiSHNA Ayyae {Agr. Research Inst. Pusa Bui. 87 {1919), pp. 50, pis. 16, figs. 5).-— 
One hundred and twenty-nine species of Coccidxe occurring in South India are 
here considered. 

Sericulture, J. Vietl {S^rievculture. Paris: J. B. BaUlv}re d Eoiis, 1920, rev, 
mid enl. ed., pp. 403, figs. 7t). — This is a small handbook, whlcli is one of the 
volumes of the Encyclop^die Agricole, published under the direction of G. Wery. 

A study of tobacco worms and methods of control, B. B. Kdbozo {Trap, 
Agr. [Ceylon^, 50 {1918), No. 6, pp. 331^36; 51 {1918), No. 1, pp. 53-58).— 
The data presented, which relate to Philippine insects, have been noted from 
another source (E, S. R., 40, p. 62.) 

The aquatic adaptations of Fyrausta penitalis (liOpldoptera) , P. S. 
Welch {Arm. Ent. Boc. Amer., 12 {1919), No. S, pp. 21S--226). — This is a report 
Of studies made on Sandusky Bay, Ohio, where NeUimbo Uitea, the plant food 
of this species, occurs abundantly. While Its life cycle is imi)erfectly known, 
there appekr to he at least two generations imr year. The older larvte possess 
a well-developed efficient form of surface swimming and can witlistand constant 
submergence for a i)eriod of 1.5 hours. Two well-defined periods are recog- 
nised in the feeding activities of the larvae, (1) an early one, the leaf-feeding 
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period, and <2) a later period, the petiole period. After the caterpillar has 
attained the length of about 14 mm. the surface feeding under webbings Is 
abandoned and it begins to tunnel lengthwise into the upper end of the petiole, 
boring through from the upper surface. 

“After a burrow long enough to contain the whole larvie is constructed, the 
caterpillar turns about and feeds mostly on the upper surface of the leaf just 
outside the entrance. Larvce are frequently observed on the up{)cr leaf surface 
with only one or two posterior body segments remaining in the burrow. . • . 
Since the work of a single larva may lead to leaf deterioration and since it 
is known that, when present, the buds and seed-capsules are also attacked, it 
is evident that P. pemtaha is a serious enemy of Neluuibo. The ability of the 
older lurvje to migrate from leaf to leaf also increases their menace to the 
food plant. . . . 

“ Pupation occurs in the petiole burrow below the water level outside and, 
since suhin(‘rgenoe Is fatal, prottKrtion is provided not only by the walls of the 
petiole and the formation of a flrni, silken cocoon but also by the construction 
of a si>eclal closing device — a cream colored, circular, concavo-convex cap — at 
the top of the tunnel, excluding the water hut providing for the ultimate 
emergence of the adult.” 

Worms in walnuts, C. P. Loxinsbuiiy (Ko. African Fruit Grower and 
liohJ.f a {imU), No. 11, pp. S07, SOU). — This is a discussion of the codling moth 
as au enemy of w'alnuts, both in South Africa and in California. It lias spread 
since first recorded us a walnut pest, and is now a formidable walnut pest 
on farms in the Oudtslioorn district and in tlie east of the Free State. The 
loss in the season of ] 93 4-15 in some parts of Oudtshoorn was from 50 to 60 
l)er cent of the erop. Notes on control work in South Africa and correspondence 
with II. 4. Quayle and U. K. Smith relating to its control in California are pre- 
sented. Iteferonce is also made to a paiier by Mackie (E. S. R., 41, p. 665). 
Paj)ers by Foster (K. S. R., 23, p. 700) and by Smith (E. S. R., 40, p. 456) have 
been T»reviously noted. 

The false codling moth (Argproploce lepcotreta) , a native insect known as 
a (’itrus i>est, is said to have been reared from walnut in Pretoria a number of 
times. A tldrd lepidupteran {Myelois ceratotna) has als() been reartMJ re- 
peatedly from walnuts, having been collected in Cudtslioorn, Ihoemfontein, and 
ITetoria. 

Cotton and the pink bollworm in Egypt, 11. A. Batjx)T} ( West Indian Buh, 
17 (lUJU), No. //, pp. 237~2U2, pis. 5, figs. 9). — This is a review of a report on 
investigatn.ns pre.sented to the EgM>tuiu Government wliieh will appear later. 
It is based ui)on personal investigations of control measures conducted in Egypt 
from September, 1016, to February, 1918. The lirst part (pj). 237-255) treats of 
the industry’s dev*4opment and falling rate of yield, and the second part (pp. 
256-292) of the bionomics of Pectinophora {GcJwhia) gossypiella , the extent of 
its injury, its control, etc. An annotated bibliography of 41 titles is included. 

Treatment of cotton in the field as a combative measure against Gelechia 
attacks, G. C. Dudgeon and \V. Caktwrtght (Agr. Jour. Egypt, 7 (1917), pp. 
XBiF^lSS). — ^14ie authors conclude from exi>eriments conducted that the reduction 
of water does not result in u diminution of yield nor damage to the liber, and 
that the crop matures earlier and more thoroughly, thereby lessening residues 
for boll picking — thus reclucing the bollworm damage. It is also concludt^d that 
topping and stripping the leaves does not result in a diminution of yield, does 
not damage the fiber, and reduces the bollworm attack. AVhile the best condi- 
tions of watering must dejnmd on climate and soil, the tendency of the experi- 
ments is to show that the water should he reduced after June to the minimum 
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consistent with the health of the plant and entirely withheld after the first 
week In August 

Treatment of cotton In the field as a combative measure against Gelechia 
attacks. — Experiments in 1917, W. Cartwright {Agr. Jour, Egypt, S {1918), 
pp. 4S-JiS ). — This paper, w^hich reports upon experiments conducted in con- 
tinuation of those noted above, relates particularly to the application of water 
and topping of the plants. 

It was demonstrated that the reduction of water and the complete stoppage 
after the first week in August increases the yield of cotton, does not damage 
the fiber, and ripens the crop earlier; and that topping In addition on well- 
developed cotton further increases the yield and does not damage the fiber. 
The results of treatment In the field on the quality of the fiber are reiwrted 
upon in an appendix by S. R. P. Carver (pp. 52-53). 

The pink bolhvorni, W. W. Evans (Bui, Agr, and Mech. Col. Tex., 5. »er., 
4 {1918), No. 21, pp. 84^7). 

The Aiigoumois grain moth, J. L. King {Penn, Dept. Agr., Bur. Plant Indus. 
Cire, 1 {1920), pp. 14, flg^- — ^This Is a popular summary of information on 
the Angonmois grain moth, based upon studies by the author previously noted 
(E. S. R., 38, p. 862). 

Occurrence of malaria and anophellne mosquitoes in middle and south- 
ern California, W. B. Herms {PuIk Health Rpts. [IJ, S.], S5 {1920), No. 6, pp. 
27S-281 ). — ^Thls paper is hastnl upon a Stattvwlde malaria -mosquito survey 
begun in the spring of 1910, carried on during the summer of 1016 and a por- 
tion of the summer of 1917, and completed during the summer of 1919. 

Mosquito work of the Bureau of Entomology, D. L. Van Dine {Atner, 
Jour. Pul). Health, 10 {1920), No. 2, pp. 116-^119). 

Tarred felt disks for protecting cabbages and related vegetables from 
attacks of the root fly, A. D. Imms {Jour. Bd. Agr. [London], 2S {1917), No. 
12, pp. 1222-1224, pt I; 25 (1918), No. 1, pp. 59-61 ). — These data are based 
upon the work i)reviously noted (E. S. R., 37, p. 764). 

Notes on the lunate onion fly, Eumerus stiigatus (Syrphidie), F. R. 
Cole {Ent. News, 31 {1920), No. 2, pp. 31-35, fig. 1 ). — The author describes and 
figures this Europe.nn siK^cles and records observations on its habits. In North 
America the species was first captured In Ottaw^a in 1904 and in this country 
in 1910, but now occurs from Quebec and Maine south to Pennsylvania and in 
Ottawa, Quebw, Ohio, and Colorado, and along the Pacific coast from California 
to British Columbia. 

The broad-bean weevil, R. E. Campbetx {U. 8. Dept. Agr. Bui. 807 {1920), 
pp. 22, pi. 1, figs. 6 ). — Infestation of the broad or horse bean in California by 
Bruehus rufintanus has resulted In a reduction of dry beans for market from 
200,000 bags to the present production of about 50,000 bags. It is pointed out 
that only about 30 or 40 per cent of the crop is used ns stock feed, the larger por- 
tion being shippiHl to New York and other eastern cities, where it is used for food 
by Italians and Portuguese and is knovm as fava. The principal broad-bean 
sections in California are around San Francisco Bay and down along the 
coast to a little below San Luis Obispo. Farmers* Bulletin 969 on this bean, by 
McKee, has been previously noted (E. S. R., 39, p. 837). This w^eevil was first 
recorded as established in the United States in September, 1909, having been 
found by I. J. Condit at San Luis Obispo. 

Life history studies show that there is but one generation of the weevil 
each year, and that It does not breed in dry beans. The eggs are laid on the 
green pods in the field from the middle of March to the middle of May. The 
larvae reach maturity from August to October, while adults can be found from 
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August to the following June. The egg stage Is from 9 to 18 days ; the larval 
stage, 10 to 15 weeks ; the pupal stage, 7 to 16 days ; and the adult stage, 1 to 8 
months. Germination of infested beans was found to be from 20 to 40 per 
cent less than that of unlnfested beans. Germination of seed a year or more 
old is only slightly less than that of new see<i. 

“ There are no natural enemies of the broad-bean weevil of any consequence 
in America. It requires 170 to 180® P. for over half an hour to kill all of the 
weevils in broad beans. Sulphur Is unsatisfactory as a fumigant. Carbon 
disulphid at the rate of 7 lbs. per 1,000 cu. ft. in a tight box for 24 hours kills 
all tlie weevils. In seed held over until the second year all the weevils are 
dead. Beans from crops planted late, after March 1, are much less infested 
than those planted earlier, from November to March.” The value of late plant- 
ing as a <‘ontrol measure is empha.sized in a paper by the author previously 
noted (E. S. li., 41, p. 759). 

A Hsi of nine rc^ferences to the literature cited is Included. 

The fern weevil menace, D. T. Ft^LLAWAV {Hawaii. Forestet' and Agr., 17 
(1920) y No. ly pp. 3y 4* pl- !)• — The Australian fern weevil {i^yagrius fulvi^ 
iarsii{)y a serious Infestation of which on Sadleria ferns in the neighborhood of 
Kilauea as pi'evi<-usly noted,’ Is found to have escaped from one or two green- 
houses in Hilo and spread all over the city, from Wainaku to Waiakea, on the 
fish-tail f(Tn. It is said to have been present for 15 ymrs on Sadleria ferns In 
the mountains hack of Honolulu, and It is now impossible to find a single plant 
that has not suffered severely from its ravages. 

Wliy young queens may fail, F. W. L. Sladen {(Heanings Bee Culty 48 
{1920) y No. 2y pp. H0^2y figs. 2 ). — This is a report of experiments in which 16 
qiUMTis w^ei'e taken to Duck Island located at tlie eastern end of Lake On- 
tario, aljoiit seven miles from the nearest colonies, to be mated with drones 
of selected parentage. 

“Onlj^ 3 out of the IG queens were lost, not a large proportion considering 
the wind blew fresh nearly every day from July 23, the day the bees were 
brought, until August 4. Of the 13 queens surviving, 12 liud started laying. 
Eleven of these had commenced to lay ijetween July 28 and August I, at the age 
of 12 to IG days, and the remaining one on August 4 when 19 days old. All 
turned out to be dront^breeders, but C of them produced some workers, , . . 

“Assuming Uiat laying begins 2 days after mating, w’bich the writer has 
always found to be true during the active season, none of the drones flying 
at the time the first queens w^ere mated were less than 5 days old or over 16 
days old, and all the drones flying at the time the last queen that began to 
lay w as mated were at least 13 days old, proi)ably many of them wore a few days 
older.” The results indicate that in order to function properly the drones 
should be much older than has previously been thought to be the case. 

Contidbutions to a knowledge of the natural enemies of Phyllophaga, 
J. J. Davis {III. Dept. Registr. and Ed.y Div. Nat. Hist. Burm’y Bnl.y IS {1919), 
Art. 5y pp. /V-j-JJ— 153, pis. ISy figs. 4S ). — ^Tlils preliminary paper on the natural 
enemies of white grubs deals first with the parasites of the larva, which in- 
clude the black digger wasps of the genus Tlphla, namely. T. punctata, T. 
transversay T. momata, and T. vulgaris and their enemies; the banded digger 
w^asps of the genus Elis, including E. S-cimta, E. atriventrlSy E. interruptay E. 
ohscura, and E. illmoisensis; tachinid and dexild parasites {Hicrophthalma 
disjwwta, M, pruinosay Ptilodexia harpasa, P. ahdominalis, Myoeera oremides, 
and Proaena {Mochloaoma) laoertoaa) ; two hymenopterous enemies, Ophion 
hifoveolatum and Pelecmus polyturator; the tawny bee fly {Sparnopoliua 


‘Hawaii. Forester and A«r., 1C (1919), No. 10, p. 2.59. 
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fulvus) ; hairworms of the family Mermlthidse ; and a West Indian grub 
parasite (Campaomeris dorsata). The predacious Insect enemies of the larva 
next considered include the robber flies, particularly Promaehus vertebratm, 
P, fitvhii, Erax maculatm, and ton other species; Coonomi/ia pallida; two 
tabanlrls, the autumn horsefly {Tabati/ua sulciTf'ons) and the black horsefly 
{T, atratvs), etc. Mites as enemies of Pliyllophaga larvse are briefly noted. 
The parasites of the adult beetle considered Include the ortalid flies Pyrgota 
undata and P. valida; tachinid flies {Cryptomeigenia thmiis, C, aurifacies, 
Eutrixoides joneaii, Eutrixa exile, and Biontyia lachnosterna; and sarcopha- 
gids {Sarcophaga. prohihita, tuberosa satracenioides, E. cimhicis, Sarcophaga 
n. sp., aS\ helicis, E, utills, S, faleulata, and Fannia canicularis. Mention Us 
also made of spiders as enemies of Pliyllophaga. The affections of the larva 
considered, including nematode, protozoan, bacterial, and fungus diseases, are 
followed by accounts of the miscellaneous predacious enemies, including birds, 
wild mammals, and amphibians, and domestic animals. 

Of the many parasites of I*hyllophaga the Tijihia species are the most ef- 
ficient and abundant, one or another of the sjiecies being found in greater or 
less abundance in every section of the United States east of the Kocky Moun- 
tains. The life histories of the four common species studied by the author at 
Lafayette, Ind. (7’. punclata, T. transvetaa, T, inormta, and vulgaria), are 
similar in many respects. “ The black digger wasps, T. pumdata and 7'. tram^ 
versa, and probably T. vulgaris also, Issue from the cocoons during the sum- 
mer, more often during June and July (7’. inornata earlier), feed on the 
flowers of such weeds as asters and parsnips or the honeydew of plant lice 
(especially that of Aphis maidis), mate, and reenter the ground to parasitize 
the common white grub. The grub is first paralyzed, the wasp stinging it 
on the underside of the first or second thoracic segment, and an (*gg is then 
laid on the dorsum of the thorax, the underside of the abdomen, or else- 
where, according to the si)tH'ies of Tipliia.” The egg hatches in four or five 
days, and the larva immediately pierces the integument and begins to suck 
the body fluid. About two weeks are required for the development of the 
larva up to the time the cocoon is commenced. ^lost sptvies appear to re- 
main in the cocoon over winter as larvae, pupation taking place and the 
adults emerging the following spring and summer. In the latitudes of 
Lafayette all species of Tiphia have normally one annual generation. 

The life history of only one species of Elis, E, 5-eincta, has been studied. 
Notes on the l)iouomics of other of the natural enemies are presented. 

A bibliograi)hy of six pages is included. 

Philippine wasp studies {Hawaiian Bugar Planters* Bta,, Ent, Bui. 
(1919), pp. 186, ligs. 106). — This bulletin consists of two parts: 

I. Desoriptiom of Philippine wasps, S. A. Rohwer (pp. 5-38). — Descriptions 
are given of 7 species of Bphecidae, 5 species of Psammocharidje, and 3 species 
and 1 variety of Vespidai new to science. 

IL Descriptions of new species and. life history studies, F. X. Williams 
(pp. 19-18G ). — A general account is first given of the bionomics of wasps and 
their economic status, followed by descriptions of 12 new species and a new 
genus (Hylolirls), one of which species is from Formosa. In his investigations 
for the Hawaiian Sugar Planters’ Association the author wan stationed at 
Los Bafios, about 40 miles by rail south of Manila. During the course of his 
studies from June, 3916, to September, 1917, 182 species of aculeate wasj)s, 
including a few Betliylidffi, were collected in the Philippines, of which 52 
are treated biologically in this paper. The species BcoUa tnanUw of the ScollidaB 
is considered at some length. An account of the species of Tiphia Includes keys 
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for tlie separation of the males and females of three species, prepared by V. H. 
Tlmberlake. 

A bibliography of sir pages is appended. 

The importation of Tiphia parellela from Barbados to Mauritius, 

D. d’Emmerez de Oharmoy {Dept. Apr. Mauritius, Sci. Ser. Bui, 6 {1918), [K^ig- 
lish Ed.], pp. 89-^103, pi. 1). — Previously noted from another source (E. S. R., 
38, p. 46T). 

The digger ehalcid parasite (Dirrhinus sarcophagae n. sp. on Sarco- 
phaga aurifrons), W. W. Pkoggatt {Agr. Gaz, N, B. Wales, 30 {1919), No. 12, 
pp. 853-855, figs. If ). — During the course of Investigations at the Government 
Sheep Fly Experiment Station a small chalcid wasp which burrows info the 
loose soil and <l(‘posils eggs in the pupa? of the flesh fly (K. aurifrons) was 
met with, and is here described as new. 

The red syjiders of America and a few European species likely to be 
Introduced, E. A. McGRECtOR {Proc. JT. S. Natl. Mus., 56 {1919), pp. 6Jf1-679, pis. 
6, figs. 11). — Thirty-one species of spicier mites are recognized, of which one 
{Tetrauyehus pan ficus) is descril)C‘d ns new, ^’he gemus Anychus is erected 
^‘or T. haul si nnd T. rust I and Septanychus for T. tiimidus. 

A list of 2,3 references t(» the literature is included. 

The dust method for controlling rust mite on citrus trees, W. W. Yotuers 
{Fta. Groircr, 20 {1919), No. 23, pp. 8, 9, fig. 1). — This is a paper read before 
the Florida Gitrns Seminar, in which attention is called to the value of 
sulphur npi)li(Ml ns a dust in the control of the rust mite. 

Several c'xperlments conduct(‘d by the author in 1018 corroborate earlier work, 
and show that the elTect of the suli)hur upon tlie mite is ju'acticafly iustauta- 
ncous. * SiiK*e the incubation period of the rust mite egg is about five days, 
The inortiiiity will be comjjlete if the Interval between the dust application and 
the first rain is an equally great length of time.” 

Exi>erimenl.s on a fairly large scale in two fields are reported upon. Exam- 
inations made after application of dust consisting of 20 per cent hydrated 
lime and 80 per cemt sulpliur showed practically all mites to have been killed 
vithin om* hour, ’’llie results show flowers of .sulphur to be as effective as the 
finely ground mixture ol siilidiur and lime. So long as the sulphur was present 
it killed the young mites as soon as they hatched out. AVhile one dusting was 
not enough to prcxluce bright fruit, it is thought that two 'vlU be. It is con- 
cluded that dtistiJig done during the hottest and driest part of the day is in all 
probability equally as effective as when done while the foliage is wet with 
dew. It is said to he reasonably certain that a pound of sulphur is sutflclent 
for a tree, and that a team and two men can dust 40 acres in a day. The 
approximate cost of treating 40 acres is placed at 4.7 cts. per tree. 

Memorandum on acarids (mites) occurring in stored grain and flour* 
H. M. Ditvaul {Roy. Boc. [London], War Com. Memo. 2 {1917), pp. 3). — It Is 
pointed out tliat flour suffers more deterioration than wheat when attacked 
by mites, that the effects of such attack are less readily combated, and that 
moisture content Is, at the temperatures at which wheat is stored In England, 
the primary fjTctor determining the presence of mites in harmful numbers. 

foods— HTIMA ir IflTTEITIOBr. 

Life and its maintenance (London: BlacJcie d Bon, Ltd., 1919, pp. VITI+ 
297, pU. S, figs. S). — ^This volume consists of public lectures on certain war 
problems delivered at University College, I.iondon, during the first half of 1918. 
These Include among others : The Problem of Food, by W. M. Bayliss War 
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Bread and Its Constituents, by F. Q, Hopkins; Accessory Food Factors (Vita- 
mins) in Wartime Diets, by E. M. Hume; Alcoholic and Other Beverages in 
Wartime, by A, R. Cushny ; and Cooperation in Food Supply, by A. G. Tansley. 

Fat production and economy during the war, R. Cohn (ZtscAr. Anffew, 
Chem,, S$ {1919) ^ No, 50, Aufmtst,, pp, 193->198), — A discussion of the fat 
situation in Germany during the war. 

The author states that the army ration, particularly in the first two or 
three years of the war, was much higher than the civilian ration. During the 
winter of 1017-18 the army ration on the blast front Included 55 gm. of butter 
or butter substitute for two days in the month only. This, together with the 
small amount of fat in the meat ration, gave a dully average of about 10 gm. 
of fat, which was also the civilian ration in the large cities. The fat ration 
for the armies on the western front was about 25 gm. per day. In discussing 
the effect of this low consumption of fat the author points out that it should 
have been accompanied by a corresponding increase in carbohydrate, but that 
the calorific value of a day’s ration was sometimes as low as 2,H(K) to 2,600 
calories in the army, and from 1,200 to 1,400 calories for the civilian popula- 
tion of the large citlea 

Various unusual sources of fat utilized to supplement the diminished supply 
are discussed briefly, including dish water, sewage sludge, oil-bearing sihhIs, 
bones, and oils such as fish oil which can be converted into edible products by 
hydrogenation. In conclusion the author states that it is doubtful if Germany 
can at prersent increase the domestic production of fat so that even au average 
ration of 25 gm. of fat per day can be assured without importation from other 
countries. * 

Digestibility of certain miscellaneous vegetable fats, A. I). Holmes and 
H. J. Deuei., je. (Jour, Biol. Cheni,, ^1 (1920), No, 2, pp. 227-^285). — This pai)er 
from the Office of Home Economics, U. S. Department of Agriculture, reports 
the results of an investigation of the tligestibility of avocado and cupuassfi 
bean fats, and cohune, hempseed, palm-kernel, and poppy-seed oils. The 
methods followed were essentially the same as those followed in the i)revious 
digestion exi)eriraent8 conductCHl by this Office (E. S. K., 41, p. 170). 

The digestibility coefficients obtained w^ere as follows: Avocado fat 87.9 
per cent, cohune oil 99.1, capiiassfi fat 94.1, hempseed oil 98..5, j)alm-kernel oil 
98.0, and jx>ppy-seed oil 9G.3 per cent. “The digestibility of the prottdn and 
carbohydrate of the entire ration was essentially the same as that in other 
experiments of a similar nature, indicating that the fats exercised no unusual 
effect on the utilization of these constituents. These fats and oils, with the 
possible exception of cupuassfi fat, which caused slight disturbances, produced 
no abnormal physiological effects and may be regarded as satisfactory for food 
purposes. Cohune, hempseed, palm-kernel, and poppy-seed oils especially are 
very highly utilized by the human body.” 

The composition of sausage substitutes, particularly those made from 
goat meat, H. LAhrig (Pharm. Zentralhalle, 60 (1919), No. 42, pp. 47J->478). — 
Analyses are reported of different varieties of sausage made from goat meat. 
The samples examined contained, on the whole, lees water and more fat than 
the corresponding war sausages made from beef and pork. 

Fish pudding, iish dumplings, fish sausage, and similar preparations, 
P. Buttenbeeg, j, Anoebhausen, and D. V. Noel (Ztsehr, Tinier such. Nahr, u. 
Oenmsmtl,, 88 (1919), No, 5S, pp. 145^158). — Descriptions and analyses are 
given of various canned fish preparations imported Into Germany from Norway 
and Denmark, and of fish and seal sausages. 

Honey powder, honey aroma, and similar war concoctions, A. Bbythiew 
(Ztsehr, Untersuch, Nahr, u, Genussmtl,, 88 (1919), No. 5-6, pp. 159-165 ), — 
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The author describes many varieties of artificial honey manufactured in 
Germany during the war. He points out that the preparation of such sub- 
stances is not as simple as might appear, and that consequently it is inadvisable 
to attempt their preparation in the home. 

Studies on the secretion of gastric Juice, S. J. Cohen {Jour. Biol Chem., 
41 (1920), No. 2y pp. 251-261, pgs. 7). — ^The author reports that in 175 samples 
of gastric juice from 17 dogs the free iiydrochloric acidity varied from 0 to 0.48 
per cent, while the total chlorids varied from 0.30 to 0.54 per cent. This Is 
thought to corroborate Pavlov’s view that gastric Juice is socrt^ed with a con- 
stant acidity, and that variations are due to secondary neutralization. 

The neutrality of the blood, W. M. P*A'iais8 (Jour. Physiol, 53 (1919), No, 
S-4f PP‘ 162-180). — For detennlnlng the H-ion concentration of arterial blood 
the author has devised an Indicator nadhod which is said to be capable, with 
practice, of ns accurate results us the electrical method. 

BlfM)d to the extent of about 10 ce. is led directly into conical centrifuge tubes 
supplied with a small amount of powdered ]>otasslum oxalate and 3 or 4 cc. 
of liquid parafiln. After the blood has been collected, more liquid paraffin is 
added until the tube is nearly full. The tube is shaken to dissolve the oxalate 
and centrifuged, after wliich on(‘ drop of 0.1 per cent neutral red solution is 
added to the upper part of the plasma by means of a fine pipette, which is 
also used to mix the Indicator with the iilasma. The color is then noted and 
comiiared either with that of neutral red In a series of jihosphate solutions of 
known H-lon eoncentration. If the exact H-ion concentration is to be de- 
termined, or with the other samples of blood taken after various treatments 
of the animal. 

In the prest'ut series of experiments, the Il-ion concentration of cat’s blood 
was detc^rinined bef(»re and after the Intravcaious injcx*tiori of sufiiciont acid 
to reduce the iilcnrhonate to one-third its normal value, and similarly after 
the injection of sunicieiit sodium hlcarhouate to increase its concentration by 
one-fourth. The results obtained an' summarized and discussed as follows: 

“Intravenous injection of acid in snificient quantity to neutralize half the 
bicarbonate in the blocKl does not increase the Il-hai concentration of the 
plasma. The chief mode of (‘ompen.sation is by incnaise in pulmonary venti- 
lation and conseciiient dcxTcase of the carbon dioxid in the bloo<l. Renal ex- 
cretion of acid, and ammonia jiroduction in the liver do not appreciably come 
into play In short experiments. Injection of alkali is not so readily neutralized. 
The chief agent in this case appears to be excretion of alkaline urine. 

“The proteins of the plasma play no perceptible part in the maintenance 
of neutrality between the limits of H-ion concentration possible in the living 
organism, namely, below 10 — * or above 10—^® normal. No ('vidence was obtained 
that either sodium bicarbonate, serum proteins, or both together convey <'arbon 
dioxid from the tissues to the lungs. Thus tlie only function of the sotilnm 
bicarbonate In the blood is to regulate the H-ion eoncentration, while, under 
normal conditions, the only function of the proteins is to give a colloidal osmotic 
pressure and a moderate degree of viscosity to the plasma.’’ 

Note on the hydrogen-ion concentration of the human duodenum, F. J. 
Myebs and X F, McClendon (Jour. Biol Chem., 41 {1920), No. 2, pp. 187-190, 
flff. 1 ). — DeterDJlnations are reported of the H-ion concentration of the duo- 
denum of a human subject three or four hours after ordinary rather v^arled 
meals. The pH values varied from 3,2 to 7.82, but showed a tendency to 
fluctuate around the neutral i>oint, pH fl.8. The fact that the extreme range on 
the acid side was greater than on the alkaline side was considered to be due 
possibly to the spurting of gastric contents into the duodenum. 
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Changes in the hydrogen*lon concentration of the urines as result of 
work and heat, G. A. TAiiBERT {Amer. Jour, Physiol, 50 No, pp, 519- 

588f figs, 2 ), — This paper reports the results of determinations of the H4on con- 
centration of the urine of the subjects in the Investigation previously noted 
(E. S. R., 42, p. 465) after intense exercise and after subjection to heat 

The average results of 37 observations of the pH values of the urine Im- 
mediately before and imnuMliately after intense muscular exercise of from 15 
to 20 minutes’ duration were pH 6.57 and 6.11, respectively. The results of 31 
observations of the pH value of the urine before and after exiK)Sure to the 
heat of a sweat -cabinet for 15 or 20 minutes were pH 6.28 an<l 6.12, resi)ec- 
tively. 

These results indicate that both exercise and heal have a tendency to cause 
inci'eased acidity of the urine. In commenting upon the possible causes of this 
increase in acidity the author reviews briefly the results and conclusions of 
other investigators, indicating that the exact cliangos brought about in the 
urine constitute a question that only further research can settle. 

The iiietabolism of white races living in the Tropics. — ^ll, The composi- 
tion of the urine, W. J. Yottng (Amu Trop, Med. and Parasitol, 1,i ( 1919). No. 
S. pp. 215-2SJ). — In the present study, which is in coutinuatioii of tlie investi- 
gation previously noted (E. S. R., 33, p. 366), the main object has been to 
compare the concentration of the urine of while subjects in Austrftlia with that 
of European subjects. 

The average composition of 24-hour samples of urine from 25 subjects of 
various occupations and on their ordinary diet was as follows: Voliiiue 782 cc„ 
specific gravity 1,0254, total nitrogen 10.4 gm., t(4al sodjiim 7 gm., (flilorids per 
100 cc. 1.13 gm., and PaOo 1.73 gm. Compared with tlie accepter! European 
standards these results show a much smaller volume, higher specitic gravity, 
and lower content in sodium chlorid, which may be explained from ex<‘essive 
perspiration tending to increase the concentration of the urine but at the same 
time to remove the salt along with the water. The total nitrogen was consider- 
ably lower than that reiK>rted In Euroix'an analyses, a result which, it i.s thought, 
can not be a(*f‘(>unted for by loss of nitrogen from the .skin but indicates ratlier a 
low nitrogen metabolism. 

To test Ibe theory that the higher concentration of the urine in the Tropics 
causes a greater amount of kidney disease than is found in temperate climates, 
an examination for albumin was made of the urine of persons not showing any 
other symptoms of kidney disea.se. An examination of the urine of 633 patients, 
including 830 men and 303 women, gave positive reaction.s in 57 cases, 42 of 
them men, thus indicating a comparatively high percentage of alhumlnurlH and 
that it was more marked in men than in women. 

Phosphorii.s requirement of maintenance in man, II. O. Shkiiman (Jour. 
Biol. Chenu, {1920), No. 2, pp. 173-170 ). — In this contribution, in which the 
author has had the cooperation of A. R, Rose, M. Koch, F. Mathews, and E. 
Osterberg, the question of phosphorus requirement for maintenance in man 
has been treated in a similar manner to that of the protein requirement pre- 
viously noted (E. S. R., 42, p. 459). Indicated phosphorus requirements 

for maintenance per 70 kg. of body weight per day have been calculated from 
all available piihlished experiments which have been considered quantitatively 
comparable, and from six mdes of experiments the data for which are reported 
in thi.s paper for the first lime. 

The 95 experiments rejwrted include 34 upon men and 61 upon women. The 
phosphorus requirement ranged from a minimum of 0.52 to a maximum of 1.2 
gm., with an average of 0.88 gm. per 70 kg. of body wdght per day. The 
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experiments upon men averaged 0.87 gnu, and those upon women 0.80 gin. pm* 
70 kg. per day. The range of variation was quite similar to that in the comjii- 
lation of experimental data upon the protein requirement. Suggested reasons 
for variations in the phosphorus output are the funetion of phosphates in the 
inaintiaianee of neutrality in the body, and jiosslble ditforenees in the quantita- 
tive efliciency in niiti*ilion of different forms of phosphorus. 

The author conelndes that while several of the factors determining the 
phosphorus output remain for further quantitative investigation, we are prob- 
ably ju.stilied in concluding that we now know the phosphorus roijuirernent 
with about the same probable accuracy that tht^ protein rcMiuinanent is known, 
and that about one-fortieth to om‘-tiftielh as mucli phospiionis (rt'ckoiifMl as 
elenK'Ut) as of jirotein is rmiiiired in the maintenance m(‘taholism of man.” 

In comi)arjng this maintenance requirement with the amount lurni.shod in 
tlu' tood suj)pljes of 224 famili<‘s or groups of i>eoph‘ seh‘cted as typical of the 
population of dlfh'ronl parts ol the Ihiiled States, only 8 dietaries sliowed less 
than O.SS gin of phosphorus per man per day, and of these only 2 would have 
been below the avi’raue nHiuiremeut if tlie food lunl Ix en sutllcient iu amount 
to (‘over tiie energy nsquireiuent umpl.\. It is poinU'd out that these two casi's 
wt‘U both reported lr.»iu the Southmai States, a fact thouglit to confirm the 
opinion of ]\I('Uollmn <4 al. (E. S. U., 41, ]». 400) that the pellagra-produeing 
diets (»f th(‘ South are low in their phosphorus cont('nt. With this exception 
flu' autlan* IS of the ojiinion that “tin* dangfu* that a freely chosen American 
dielai\\ will b(‘ deficioot in either protein or pliosphoi ns does uot appear serious, 
111 tlu‘ light ot ou!* ])iesi'nt <*videnc(\ so far as the requirements of maintenance 
are coneeriied. What (plant it ies of jdiospliorus in the food ^rlll ix'st meet the 
requinaiicnts of grow tig pregnancy, and lactation r<*main.s to bo det(*rinined.” 

The fiMMbng of normal infants during ihe second year, J. L. Mouse {Jour. 
.1>arr. !/((/. 4.v.s‘or'., {fO'lO). No. 9, pp. 57'4-J>H0 ). — This is a giaieral disemssion 
of the s(>k*ction of food tor inlaiils from oiu' to two y<'ars of ago. Tlu* autla^r 
ad\o('at<';’ a siinpii* diet ((Hisisling of milk, s(‘locted cer(‘als, broth, beef Juic^e, fruit 
.hhc(’s, and .small amounts of toast, stale hi(\-nl. or <*rackers. TIu' us<‘ of nu'at 
and grt'i'ii veta'laides dnriicr (his period is ilisrour.igod 

(hi1(*ium nK'taboIisni of infants and young children, and the relation of 
( alciuiii to fat excrcdioii in the .stools, T^. E. Holt, A. M. (Viuktney, and II. Tj. 
Eamcs ( Umr. Joi/r. Discason VhiUirnt, 19 {1920)^ No. 2, pp. 97-113 ). — From 
calcium dctcriiilnat ions on tin* stools c()llected in the study <'f fat metabolism 
previously iiot(‘d (E S. K., 42, p. 00), certain problems regarding calcmm 
metabolism, ('sp<‘ciully in its relation to fat metabolism, have been .studied. In 
tlds paper are pro.sented the findings for infants taking modifications of cow’s 
milk. The resiills of tliese observations are summarized as follows: 

The average absorption of calcium oxid by iu'ultliy Infants taking modifica- 
tions of cow’s milk w as 0.09 gm. per kilogram of body w^eight as compared with 
0.00 gin. for breast-fed infants. The daily total excretion of calcium oxid in 
Ibe stools varied from 0.;H to 1.00 gm., averaging 0.7 gin. The excretion and 
absorption of calcium w^re in general dependent on tb(‘ calcium intake, the 
absorption being from 35 to 55 per cent of the intake. This would indicate that 
to insure an absorption txiiml to the average found for breast-fed infants the 
intake of calcium oxid should be at least O.l.S gm. per kilogram, and to insure 
the average absorption of 0 09 gm. the intake of calcium oxid should he at 
least 0.19 gm. per kilogram. The best absorption of calcium was obtained when 
the food contained from 0.045 to 0.00 gm. of calcium oxid for every gram of fat 
and wiien the fat intake was not less than 4 gm. i>er kilogram. 

ITOOTS"*— 20 5 
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An excessive calcium intake did not increase tlie calcium absolution, and a 
very low intake decreased the absorption. The total absorption of calcium 
varied with the weight of the child, while (he per kilogram absoi-ption did not 
vary regularly with either the age or the weight 

The relation of calcium excretion to soap excretion was not constant. The 
calcium that could he lost as soap was never a large proportion of the calcium 
Intake. The calcium percentage of the total solids varied as a rule with tlie 
water content, diminishing as the water incn^sf^. 

The calcium absorption was much lower in infants with diarrhea and with 
rickets than in healthy infants. The administration of cod-liver oil regularly 
increased the absorption of calcium imless diarrhea was ]>resent. 

Fat-soluble vitamin. — IV, The fat-soluble vitamin content of green plant 
tissues together with some observations on their water-soluble vitamin 
content, H. Stkeniukk and 1C. 0. (liioss {Jour, Bin!, Clicm., Jfi No. 2, 

pp. 149-162. figs, 17 ). — In continuanon of the sludh's on fat-soluble vitamin 
previously not(‘d (K. B. 11., 42, p. 400) the authors, with tlu' coopin-ation of 
M, T. Sell, present data on the fat-sohihle vit,aiuin content of certain leafy 
vegetables. In the experiments reported the material was air-dried at room 
temperature, ground to a meal, and incorporated in varying amounts in basal 
rations deficient in fat-soluble vitamin and in some cases in water-soluble 
vitamin. In some instance's water-soluble vitamin was InchakHl in the form of 
ether-extracted wheat embryo. 

The data, presented in the form of charts, indicate that 5 per cent of clover 
or alfalfa Jis the sole source of fat-soUihle vitamin in a ration otliervvise satis- 
factory allots normal growth and rearing of some young. Tlie same amount of 
lettuce, spinach, and chard was found to furni.sh cnoiigli fat-soluble \itamin fur 
long continued though somewhat suhnonnal growth. Few young were produced 
and none reared, but in no case was there <‘vidence of xerophthalmia. Of the 
three, spinach appeared to be the riche'll and lettuce the poorest in fat-soluble 
vitamin. With cabbage poor results wei'e obtained even when f(‘d at a 15 per 
cent level. These results an* tlnuight to he in harmony with the theory jiroposed 
in the preceding pajier of a correlation between fat-soliihle vitamin distribution 
and the occurrence of certain yellow iilant pigments 

The data also showed that, while K) per cent of alfalfa and of clover was 
inefficient in rcfipect to Asater-soluhle vitamin, 15 por rcip of either furnished 
enough of that vitamin for normal growth, dahhage also furnished enough 
water-soluble vitamin wluui fed at a 15 per cent l(‘vel. 

Fat-soluble vitamin. — Thermostability of the fat-soluble vitamin in 
plant materials, II, Stoenbock and P. W. Boutsveu {Jour. BujI, Ohern,, 41 
{1920), No. 2, pp. 163-171, figs. 3 ). — Continuing the investigation noted above the 
auiliors, with the cooperation of M. T. Sell and E. C. (tToss, have determined 
the stability of the fat-solul)le vitamin in plant materials by means of fe(‘ding 
experiinente in wliicli the air-dried material furnishing tlie fat-.solnhle vitamin 
was soaked in water, autoclaved for three hours at approximately 15 lbs. pres- 
sure, and again air-dried before being incorporated Into the ration. 

The data obtained Indicate that this treatment did not cause noticeable de- 
struction of the fat-soluble vitamin of yellow maize, chard, carrots, and sweet 
potatoes. Hubbard squash was found to contain a considerable amount of fat- 
soluble vitamin which was not destroyed by tlie autoclaving process. The data 
on alfalfa are considered to he inconclusive, altliough all of the four rats fed on 
the ration containing autoclaved alfalfa declined after three or four weeks 
and died, two showing signs of xeroplithalmia. 
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The general concluaion drawn is that “ the fat-soluble vitamin as found in the 
jdant kingdom in a grain, in leaf and stem tissue, In fleshy roots, and in a 
eucurbitous vegetable is comiairatively slahlo at a high temperature.” 

Action of substances influencinjg the carbohydrate metabolism in experi- 
mental beriberi, 0. Fi^nk {Jour. Physiol. ^ 53 {1919) ^ No. 3~Ify pp. 2Jf7~-256 ). — 
The author summarizes' and discusses previous Investigations dealing with 
tfie physiology of the antiberiberi vitamin, and reports a continuation of his 
own studie s of the role of this \itamin in carbohydrate metabolism (E. S. 11., 
T2, j). 2.“i7). In the tirst s(Ti<‘s of experiments described, a number of sub- 
stances kno\Mi to afl'<M‘t carbohydrate metabolism were injecned into normal 
pig(‘()iis and into pigemis PhI on ]>olish(Hl rice, and the effect on the sugar and 
the ammo nitrogen of the blood and on the glycogen of the liver noted. The 
suhstanc(‘s lest(‘d wma* glucose, tfldorlziii, adrenalin, ])i1ui1rin, and thyroid and 
l>ai a lh.M‘oid glands. In (lie second series the same substances, with the ex- 
ception of glucose, were led to jilgeons on a i)o]ished rice (li(‘t, and their effexd 
on the lime of boiaheri onset, loss in weight, and death observed. 

In tlu‘ first study glucose, A\hU‘l! was gnen jicr os, caused a disappearance of 
glycog('u from tlx' Iner and a diminution of blood sugar in both the pigeons 
fed a normal diet ami those fcnl uii polished rice, and a diminution of amino 
nitrogen on (he polished rice diet only. Fhioriziu increased slightly the gly- 
i'og(m and th(‘ )»]ood sugar in the controls, and decreased the glycogen and 
slightly ha'riumed the sugai* in the nee serie'^. Adrenalin and piruitrin had 
no niarluMl on ('arb(>h.\<irate metabolism. Desiccated thyroid gland 

luodue('(] a eoiisideraiile sugar increase in the rice smues and a dLsa])pearance 
of glyeogi'ii ami iiicr(MS(* of ammo nitrogen m both series. Parathyroids pro- 
duced m hofli sen(\s an increase of glycogen and hl<H)d sugar, and a decrease 
of ammo iiilroccu 

In tlit‘ j(‘cding exiK'imuaits phlorizin appeaml to hasten the onset of the dis- 
i‘as(' and to im-j-easc* tlu' loss in weight, adrenalin to liasten d(‘a(]), iiltuitrin to 
have no ctfcci, llie th.\ioid gland to hasten death with gn^at loss in w’elght 
but witli cMdcnct' of heuixn I in onl.\ <mc (aise out of six, and the [larathyroid 
gland to tumimi the (1evc]<»puumt of benl>eri symptoms hut md to slKudmi tlie 
pcM’iod before (J(‘atb. 

The auth(*r is of the opinion that, with the exception of pituitrin, the a<*tion 
of the .substances studied “has jiroduced interesting results whieh might b(*- 
como iuon‘ cl(':n’l,\ delmcd <»n furtlier lnv<‘si igalioii.” 

The experimental production of edema as related to protein deficiency, 
E. A. Konw \\ ( Jour. Phj/sioJ , 51 {1920) j No. i, pp. 135-187 ). — This 

is a brief rt*j»orl ut a study of the etiology of tiu' edema noted by Denton and 
Kolmian (E, S. U., 40, j). 207) as occurring in a large iiorceutage of rats fed on a 
low-protein carrot diet, Uals wxre ftnl diets deficient, respectively, in [irotein, 
calorh's, and fat, and in fat-soluble A and water-soluble B except as furnished 
by the carrots. Some of tlie diets wej*e also of high and low water content, of 
an increiisiM.1 acid content, and of high and low salt <*ontent. 

It wais found that, w’hil(3 t'xcossive water Intake and an increase in the acid 
(‘ontent of tlie diet both tended to increase edema, the primary cause of the 
edema was lack of protein. Edema was produced and cured three times in 
one rat by alternating a low protein diet wdth an adequate i>rotelii diet. 

“ Them‘ findings warrant tlie general conclusion that, if it is necessary to 
limit the amount of protein in a diseased condition or in a period of national 
economic stress (as was necessary in some of the European couiitries during 
the recent war), it is advisable to administer the low-protein diet in a form 
free from excess of water and any acid-producing foods. Symptoms of de- 
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veloping ocleina must Im' lo()ke<l for and adequate i>rolein supplied immediately 
to effect a ciin\” 

Protein diets and iindernutrition in treatment of diabetes, F. M. Allen 
{Jour. Amer. MecL Is.soc., 7^ (1920), No. 9. pp. 571-577 ). — This is a brief discus- 
sion, illustrated by case reports, of the author’s jiraclice in the arranKenieni of 
the diet for diabetic* patients following (he period of fasting:. Five facts which 
may serve in the planning: of such diets are siven as follows: 

“(1) The total calories at iirst should he very low and increased ;:^radually ; 
(2) protein is the most important food; (8) the tolerance for [u-oteiu is highest 
when other foods an* (excluded or closely restricted; (4) tlu‘ caloric retpilre- 
ment falls with the body weight and may rea(*li a very low miniinnin; and (5) 
the tolerance risccs as thc^ W(‘ight fulls, and with exceedingly few exceptions 
the two curves intersect at some level on wliich life can be supporlt'd.” 

Boiled vegetables for tlH‘ use of diabetics, F. ,1. Ommidok (LtDUcf [Ijoi- 
dot?], 1919, II, No. 20, pp. 1192, 1192 ). — For the pnriK)se of dc'termining which 
are the best vegetables to use in tin' preparation of l)»e thrict‘d)oiled vegetables 
for use in diabetes, an examination was macie of tin' content in total carbo- 
hydrates and reducitig sugars of 10 vnrielic's of eornmoniy used vegc'tablos after 
three suecessive treatments with boiling water for 15 minutes. 

The data reported indicate that the nnmiM'r of Iniilings i-cnjuired to sc'cure a 
carbohydrate-free residue varies considerably with different vegetables, and is 
not directly related to tlie amount of cariioliydrab's originally present. (>»iu- 
parativ^ely few of I he v^egetaMes investigat(Hl were entirely frec'd by three 
boilings. Olery, rhnbarh, and sidimch were frc'c'd fi'oni ciuhohydrate after 
the second boiling, and slicc'd turnip and slieed carrot afU'r the third boiling, 
while all the other vegetables retained more (►r h'ss cnr})(»hydrate evi'n after 
three hoiljng:s. These' wc rc'. in tht' order ot increasing amoimis of total (*arho- 
hydrate retained, Spanish onion, beet r<»o(, eaiilitiower stalk, cabbage, lllriisselsj 
sprouts, jiarsnips, sc'a kale, cauli Howler llowei, artiehokc', potato, and swc'dos. 

Referc'ncc' is also made to the experiments of Wardall (F. S. K., 8b, p. 571) 
on the extinction ot vegetables at a low teinperatiiie (OtV’ (t. ) as offering 
possibilities of an ('xtension of tb(‘ limited range of vegc’tablos open to st'verc' 
<*ases of diab(‘t('S 

Botulism, W. L I ‘ono {Amcr. I'ooJ Jour., 15 {1920), No. 2, pp. 12-14 ). — A 
nontechnk'al discus'^ion of tb(‘ liistoiw. Mama', and means of prc\entltm of 
Imtulinus tioisoning 

An outbi'ciik of botulism, I). L Sisc’o {Jour. Ainor. Med. Ashoc., 74 {1920), 
No. 8, pp. 510-2)21 ). — A lepoil is given of an oiUbnaik of botulism oeciirring in 
New York f8ty in January, 1920, and resulting in the deaths of 0 out of the 7 
members ot the family. 

The outhnaik, like the ones ju’eviously noted h.v Jennings et al. (E. S. 11., 42, 
p. 262) and by Armstrong et al. (K. S. K., 42, p. 261). was traced to factory- 
canned ripe olives, and resembled these outbreaks lu every way. Anti- 
toxin (Graham) olitained from the University of Illinois was administered 
to one piitient 4S hours aft('r the onstd of symptoms with no benetleial re- 
sults. The serum administered wuis lab'r jwoved to he from a nonhoinologous 
strain, which would probably have rendered it ineffective even If applied earlier. 
Serum from another strain of Baeillufi J)otu linns, probably homologous with 
that of the olives, was obtained from the Bureau of Animal Industry, U. S. 
Department of Agriculture, and administered to a <‘hild of the family who had 
eaten one ollvm but had not developed definite and ch'ar-ciit symptoms. “ Such 
symptoms neve'r did dev^elop, hut to what d('gree the antitoxin was responsible 
for their failure to develop will probably never be known,” 
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An Introduction to Biology and other papers, A. D. Daubishtre {NeAO 
York: Funk d WagnallH Oo., 1911^ pp, XVIJI-i~291, pL i, fu/s. IS). — 'I'he titlo 
essMy is a study of Iho pliilosophical l>asis of hiolof-doMi tliouKlit, which the 
author did not live t(» coiupletc*. Tla* rest of the volmiu' consists of reprints 
of published papers, iucludlng The Supposed Anta^fudsiii of Meiidelian tx> Bio- 
metric Theories of Heredity (1905), Tl»e Difference tan ween rhysioio;;ical aud 
Slali.stical Laws of Heredity (DOC), and Soiik' Tables for lllust^aliIl^^ Sta- 
tistical Correlation (1007). A list of I la* author’s j)uhlications is appended. 

The morphology of the mammalian seiniiiiferous tubule, C. M. Curtis 
{Amer. Jour. Anat., 24 (J918), Ao. 3, pp, 339-394, form of the 

.seniiiillerous tulmle in the testes of tiie mouse, rabbit, and dog was studied by 
im‘aris of wax reconstructions and by the histological examination of Isolated 
.siK^dmens, 

Tlie process of spermatogenesis was found to occur along tlie tubule In a 
wave-like manner. The w'avos vari(‘d in length, uniformity, and direction of 
course and in some castss n*vers(Hl tlielr (‘(mrsi‘. A region was discovered In 
the mouse tubule wiiere embryonic strin*ture w’as retained. It is suggested 
that this ina> b(‘ a reserve j'or growth or regeneration. 

The relation of tlio embryo to the principal axis of symmetry in tho 
bird’s egg, C. \V. BMma.MKZ {lUoJ. HuJ. Mar. Hiol. JjOh. IFood.'f Hole, 35 
{J918)y K(j. 0, pp. 3J9~,i6l, figs. 4 ^- — '^^'he author extends his pnwious study of 
pigeon eggs (!']. S, li , 28, ()(>s) and summarizes some ol the neglected W’ork 

of tlie pioneer embryologists wdio witliout modern applianctvs described the 
.structuiH^ ot tlu‘ hir<i’s egg “in a manner that must arouse the wonder and 
admiration of any embryologist to-day.” 

Two main axes are recognized, the princljial (end to end) egg axis and the 
axis ol th(‘ early omliryo. HkCM' usually form an angle of from 45 to 90°, 
but tlau’e is considerable variation, more in tlH‘ hen’s (^gg than in tiie pigeon’s. 
“ICxlreme variations of the axis angle are proliably due t(» imjierfect orienta- 
tion ot tile oMim ill tlie oviduct, to abnormalities in its a< tion, (u* to irregulari- 
ties during tlH‘ linal growth period of tlie oocyte.” Narrower variations are 
att I'ihuted to chance. 

The yolk is not a sphore and has one axis longer tJiun the otlnu'S. “The long 
axis (an !)e indi'iititied in all ovarian obeytes, and at tlie time of ovulation the 
ovum is onent<*d in Die oviduct wdth relereiice to its long axis. The long axis 
accordingly determines the principal axis as we sec it in tla^ laid egg. . . . The 
rigid side of tlu‘ embryo is nearer that end of tht‘ principal egg axis wiilch is 
predetermined in the ovary to pass first down the ovidiad.” 

Summarizing all available evidence the aullior concludes that it is in- 
x^ariahly the iKiintcHl cud of tiie egg wliich in the oviduct is directed tow'ard the 
chiflca. In many cases the blunt edge emerges first when tlu' egg is laid, but 
this is due to chance turnings during tlie complicated jirocess l»y which tlie egg 
is delivered to the exterior through the prolapst^d uterus without touching the 
walls of either vagina or cloaca. 

On the weight of the epididymis, pancreas, stomacli, and of the suh- 
maxillary glands of the albino rat (Mus iiorxegicus alhinus) a<'cording to 
body weight, S Hatai {Anier. Jour. Anat., 24 {1918), No. /, pp. 7J~89, figs. 
4 ). — The growth In weight of the epididymis, pancreas, stomacli, and sub- 
maxillary glands was d(‘termiiied on the basis of p«>st niorteui data from 259 
rats. The weight of (‘Uch organ is expressed mathematically as a function of 
body weight. 
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The physical basis of heredity, T. H. Morgan {Philadelphia ami London: 
J. B. hippineott Co., 191B, pp. 305, pis. 10, figs. 101 ). — This is n summary of ex- 
perimental and cytological evidence in favor of the view that the chromosomes 
are the bearers of hereditary factors. Six concepts are considered to be 
suflSciently well established to be designated laws of heredity, viz, segregation, 
linkage of genes, independent assortment outside of linkage groups, lineal 
arrangement of genes, interference with crossing over, and the limitation of 
the number of linkage groups to the number of pairs of chromosomes. There 
is a bibliography of over 500 titles. 

Ensilage, A. VV. Oldershaw {Jour. Bath and West and South. Counties Soc., 
5, ser., IS {1918-19), pp. 5^-86, pis. 2 ). — ^This is an account of methods of niak* 
ing and utiliziiug different kinds of silage, particularly in the British Isles, 
with a bibliography. Ohemical analyses made by O. S. Robertson are reported 
of samples of the following types of silage (from cylindrical sih)s unless other- 
wise designated) : (1) Oats and vetches, (2) mustard, vetches, and chopped 
oat straw, ensiled in a gravel pit, (3) vetches, oats, rye. and wheat, (4) corn, 
(5) corn ensiled in a cart shed, (6) alfalfa, (7) alfalfa from a trench silo, (8) 
clover and rye grass, (9) meadow hay, and (10) crimson clover from a trench 
silo. 

The composition of “ sharps ” and bran, and the eff ect thereon of the 
food controller’s orders, II. E. Cox {Analyst, {1918). No. 503, pp. 53-58 ). — 
It Is stated that tlie British Food Controller’s orders requiring a higher ex- 
traction of flour during the war has resulted in reducing the starch c<»ntent of 
middlings (shari)s) and the inclusion in the middlings of the liner j)articles 
of bran. The author reports the results of physical and clumiical examinations 
of samples of middlings and bran with particular reference to the relative 
proportion of starches and pentosans. This proportion is considered a good 
Index of changes in composition. 

[Feeding stuffs inspection 19 J 7-18], W. IT. Strowd (iris. Dept. Agr. Bui, 
20 {1918), pp. 103-118 figs. 3 ). — ^These pages contain a report on the inspection 
of feeding stuffs in Wisconsin from July I, 1917, to October 31, 1918. the control 
service having been transferred from the station to the State Department of 
Agriculture on the former date. Included are tables giving average, maximum, 
and minimum percentages of j)rotein, fat, and cru(l(‘ tilxT found in samples of 
cotton meal, linseed meal, corn gluten feed, hominy feed, corn fe(‘d meal, 
wheat bran, wheat middlings, red dog, l>arh‘y leed. l)rewers’ itrii^l grains, 
alfalfa meal, malt sprouts, vinegar grains, meat scrap, and various mixed and 
proprietary feeds. 

Feed inspection for 1919, W. H. Strowu (Wis. Pcpi. Agr. Hul. 25 {1919), 
pp. 5It ). — The protein, fat, find fiber content, and in most cases th(‘ priccv^^, of 
samples of feeding stuff’s collected during the year ended October 31, 1919, are 
reported. These include corn bran, corn oil meal, distillm-s’ grains, wheat 
shorts, rye feed, buckwheat shorts, and bone meal, as well as additional samples 
of the materials listed in the preceding note except malt sprouts and vinegar 
grains. 

The breeding industry in North Africa, H. Geofproy Saint-IIilatbe 
{UElevage dans VAfrique du Nord. Paris: Augustin Challatncl, 1919, pp. 
Xl-i-S30, pis. S3 ). — ^This is an elaborate treatise on the live slock find live-stock 
Industries of Morocco, Algeria, and Tunis, based, it Is slated, upon more than 
20 years’ study. Horses, asses, mules, cattle, sheep, goats, swine, camels, 
ostriches, and poultry are considered. Much bfbilographical material Is included. 

Suggestions for the winter feeding of steers, E. S Goon {Ky. Agr. Col. 
Ext. Circ, 75 (1919), pp. 16, figs. 2 ). — Directions are given for fattening steers 



1920] 


ANIMAL PIIODUCTION. 


661 


during the winter, particularly when corn silage or sorghum silage is to form 
an important i>art of the ration. “The methods outlined have been found 
efficient and economical from (‘xperiments conducted at the Kentucky Experi- 
ment Station.” 

Note on cattle in the Bombay Presidency, G. F. Kea tinge {Dept, Agr. 
Bombay Bui, HG {1911), pp, 39, pis, S), — The author i>rovides statistics as to the 
numbers of cattle in the Bombay Presidency in the years from 1880 to 1916, 
lists the native breeds of cattle and l)uffalo, and describes the breeding grounds 
and conditions of the range. Three maps sliovv^ the distribution of grazing 
areas. 

On abnormal sexual characters in twin goats, K. Rickards and F. W. 
.Tones {Jour. Anai. [London], 52 {1918), No. 3, pp, 2G5-275, figs. 8). — The authors 
describe the anatomy (gross and microscopic) of the genital organs of a pair 
of twin goats. At i>irth they were considered females, but within a few days 
tliey began to deveIoi> male ehara(iers. The genital tubercle elongated so that 
the “ vulva ” lavaine a narrow^ orifice on the under surface of the penis-llke 
elite] is. The iupi)l('s and mammary glands continued like those of normal 
females of tl](' same age. P>oih w(U'e kilknl when young, but not before It was 
noted that tlie> [>eliaved lik(‘ males when in the presence of female goats. 

Tlie gonads w'en^ typical testes, “ uh.solutely normal in character,” each with 
a typical epididymis. The seminiferous tubules w’er<‘ solid, but this is at- 
lrihnt(‘d to tlu^ young age of the goats. A vus delorens extended from each 
testis, luit there w^as also a pair of Miillerian ducts wdiieh united dislally and 
formtul a typical uterus, ^dle Lit(‘rus, vasa deferenUa, and urethra oi>ened into a 
common ur(»geiiitttl sinus. The wdiole internal anatomy resenihled greatly that 
of the anomalous triplet goat described by A. Keith and reported by Davies 
(K. S. R., 28, p. 770). 

Tlie authors believe that the tw'o kids were identical ivrins, but it is 
poinUxi out that o\on if this \iew^ wwe false Lillie's hormone theory (E. S. R., 
40, 1 ). 400) can m»t he invoked to exi)iain the condition since the two indi- 
viiluals wt're otniously alike as to sex. 

Goat keeping on money making lines, \V. Pow'Enn -( >wicn {hovdon: George 
Newncs, I Ad., 1918, pp. KW, fujs, Tin* author i*onsid(‘rs the hrmling and 
housing of goats, lie devotes a chaptiT to the goat as a draft animal, and 
another to tlie utilization of goat’s milk, goat’s meat, and goatskins. 

The pig, S. Scr.xcEU {Lundon: C. Arthur rearftou, Ltd., J9J9, pp. 184, 

15), — A treatise on tlie linxMling, rearing, and marketing of swine in England. 
Particular attetdion is devoted to the description of breeds. 

British pigs, .1. Long (London: Chapman and Hall, Ltd., 1918, pp. 17/ -f- 
133, pis. 10). — A manual particularly <leslgned for “the small pig keeper.” 

Success with bogs, C. Daw'son {(liicapo: Fo)hes tt Co., 1919, pp. 268, figs. 
18). — A book on swine husbandry devoting considerable attenti<>n to breeds and 
types and to feeding methods. 

Third annual report Oklahoma State Live Stock Registry Board for the 
year 1018 {OJdahotna 8lta. Circ. 45 {1919), pp. 120, figs. 10). — This report con- 
tains lists of stall ioms and jacks licensed in 1918 and considerable miscel- 
laneous material of the sumo kind as in the previous reixirt (E. S. R., 40, p. 
76). Tlie following popular articles are included: Hereditary Unsouudness In 
Horses, by C. W. MeOamphell ; The Future of the Draft Horse, by W. Dinsmore; 
Navel Infection in Young Golts, by L. L. Lewis; The Type (d’ Horse Needed In 
Oklahoma, by F. A. lleberllng; Stale Aid to Draft Hiirse Breeding, by E. Mc- 
Farland ; and The Beginner In Raising liraft Horses, by W. L. Blizzard. 
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The stud stock interests of Great Britain, W. W. Chapman {Jour, Roy. 
Ayr, Boo. Enyland, 79 {1918), pp. 192-^200 ). — The author oiithnes the organiza- 
tion of the British stud stock interests, lists the breed societies, and sum- 
marizes statistics of tlie export of live stock fronj Great Britaiu from 1894 to 

1918. 

Preferential mating of fowls, A. G. PiinAPS {Jour. Amer. Afisoc. Insir. and 
Invest. Poultry Hush., ,'i {W19), No. Jf, pp. 28, 80-32, figs. 6 ). — The author pre- 
sents records of tlu' mating activity of individual hens and cocks secured at 
the Indiana Experiment Station. The plan was to kef‘p a cock and a flock of 
hens under observation Irorn 7 a. in. to 6 p. in. on two succeHsi\(‘ days. 

In a pen of 10 While lA'ghorns, the cock in the two days mate<i 50 times, 
neglected none of the hens either day and mated with I of the hens 9 times. 
In a flock of 28 White Leghorns the cock mated 77 times (daily average of 1.37 
times per hen), i)Ut failcNl to mate with 5 bens eitluu’ day. During the two 
following days with half the flock, the same male mated 53 times (dally 
average of 1.9 times per hen) and served all hens at least once, including the 5 
previously neglected. One hen was mated 15 times in the four days. 

In a flock of 14 Rhode Island Red hens, the cock mat<‘d only 17 times in the 
two days and mis.sed 5 hens each day. A Black laingshan cock with 8 hens 
mated 17 times, missing oii(‘ hen each day. A White Plyrtiouth cockerel with 
15 hens mated 28 times and negl(‘cted 3 particular hens both days. 

Most of the copulations took place toward tlie end of the day. “The 
tendency seemed \o be for the hens to be mated several times p<-U' day or not at 
all. The observation records show that the males showed attentions to the 
missed hens but were rci)ulsed.“ 

It is concluded that Tweghorii cocks are more active tliaii males of lh(‘ heavitT 
breeds and that it would be economical to increase the uiiiJi])er of hens s<u'vc{l 
by one cock, since the recorded matings are much more uuuuu-ous than are 
necessary for continuous fertility. 

The development of the chick, F. R. TanuK iNnr Yoilc: Hn\nf TIoJt <( Co., 

1919, 2. vd. rev., pp. XI^Jt72, pis. 8, figs. 250 ). — This treatise on the embryology 

of the chick was flrst issued in RM)S ( E. S. R, 22, ]). 272). 3d)(‘ tirsl i>Mrt 

includes a treatment of tlie origin of the germ cells and the iihysiology of egg 
production, besides tracing the early course of d(W(‘l«)pment, w]ii]<‘ tli(‘ latm- 
chaT)ter.s assemble much material not readily available t‘ls(‘wbere as to the 
growth and form of the internal organs and skeleton toward the end of incu- 
bation. 33101*0 is a bibliography of 21 fiages 

Care of baby chicks (V. B. Dept. Agr., Dept. Cire. Vj \t9t9^, pp. 7, figs. 2 ). — 
Designed for the use of boys’ and girls’ poultry clubs. 

Acorns as food for poultry, H. T. Ckanfteu) (Jour. Ed. Agr. [London], 25 
(1918), No. 5, pp. 573-576 ). — An experiment is reported in whieh 17 lams were 
fed coarsely ground dried acorns in place* of scratch fe(Ml for four wwks. ’Pbe 
number of eggs produced per laying bird was not decroaseal below the na-ords 
of the two ])revious weeks, a’he proximate (a)mrK)sltlon of the acorn kernels 
is reported. 

Cost of starting a coinnicroial poultry business, Mr. and Mrs. G, 11. 
Siioui* (IVashingion Bta., WrM. Wash. Bta. Mo. Dul., 7 (1920), No. 10, pp. 168- 
165 ). — ^An t*stimat(» Is given of the flrst year’s expenses and receipts in connec- 
tion with a flo(1{ of 4(K) pullets 

liuniier ducks, E. A, Tay].or {New York: Charles BrHhneCs Sons, 1918, pp. 
62, pis. 10, figs, .7).“ Din*ctions are given for tin* breeding, management, and 
Raallng of runner ducks, particularly as (‘gg ]»]-oducers. The author states that 
lie trap-nests his ducks. 
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Duck keeping on money making lines, W. Powell-Owen {London: George 
Newnes, Ltd., 1918, pp. 220, figs. 19 ). — This volufne deals with the breeding and 
management of diieks and the rearing of din'klings for the tai)ie. There are 
brief sections on geese, turkeys, and guin(‘a-fowl. 

DAIEY FARMING— DAIRYING. 

The seasonal cost of milk production, P. A. PEAnsON {lllhiois ISia. Bnl. 
224 {1019) pp. 8-18, fig. 1 ). — The author reports the month to month variation 
in th(‘ cost ot producing whole milk for llu^ (Uilcago niarkt't on 18 of the farms 
Included in his study of the year cost pi‘es(*nted in Kull(*iin li16 (E. S. R., 40, 
p. 878). On tliese tarms <Uiring the piTiod covered (liscal years 1914-15 and 
1915-10) were 407 cows, 19 bulls, and -54 .\oung stock, and there were produced 
for sal(‘ 0,717 Ihs, of jiiilk per cow\ 

The data are treated according to two accounting systems, one based on the 
entire* herd, the otln*r on the milk-producing part (<‘ow's and the necessary 
hulls). P.^ the lattt'r s^nsUuu a I'ow is <T(‘(h{ed wdtli the value of her calf when 
it is horn, ami tlu* cost of replacing milking stock is covennl by a debit item, 
live stock depi eclat ion. 

In the comjiulai ions int(‘rest on stock was ilistributed uniformly throughout 
the year, but the other eKi>ens(*s and credits for wliich monthly estimates could 
not b<* s(*cur(*d w'cn* prorated according to the volume of milk produced. The 
tables give (1) itemized tinanc'm} sfatenit'uts by months of ex])enses and returns 
not milk, and (2) the amount.'^ of ft‘ed and nmn labor expendiHl monthly per 100 
lbs. of milk and the ratio of tin* cost of these tw’o items to the net cost of pro- 
duction, The following tabulation summarizes the second series of data, the 
year being di\idi*d into tw’o eipial ]>eriods that roughly coincide with the winter 
wason and tlu* pasture stsason, respect i m *!> . During the wint(‘r s(*ason 57 per 
cent of tile milk was produc(‘d. 

lanatiojt ui lofjor and fted (.vpended (atul their co}nhined cost as per- 
centage of the net cost of pntdnetion) per 100 Ihs. of milk. 
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The method of using these tigun*s to derhu* an estimati* of costs under any 
partiiaihu* siiiedule of prices is explained, and the value of pasture in reducing 
costs is discussed in some detail. 

Establishment and management of the dairy farm, G. K. Kelkau {Dept. 
Apr. Bombay Bui. 86 (1917), pp. 59, pi. 1 ). — This is a much augmented edition 
of Rnlletiii 51 (E. S. U., 20, p. 470), and includes ehapters on housing, manag- 
ing, and feeding the dairy herd und(*r Indian conditions, tlu* making and liis- 
[tosal of dairy products including ghee (clarilied butter), khaua (desiccated 
milk), and kharwas (a colostrum product), ami the business aspects of dairy 
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ing. Api>endiXBS give sample record forms, dimensions of dairy buildings, an 
outline of soiling systems, names and analyses of feeding stuffs, equipment 
tables, etc, 

British Friesian cattle, G. TIorson {Tram. Highland and Agr. Soc. Soot., 
5. scr., 30 {19 J 8), pp. figs. .J) — This is an account of early Importations 

of Holsteiri-Frlesian cattle into Great Britain, with notes on milk yields of 
British Holsteins. 

The milk goat dairy, (i. H. Wickeksham (U irhifa , Kan ^.: [Author, 1919], 
3. ed., pp. IfS, figa. 21 ). — An enlarged edition ol a pamphlet previously noted 
(E. S. R., 21, p. 573). 

Milk, P. G. Heineman {Philadelphia and London: B'. B. Saunders Co., 1919, 
pp. 684f figa, 250) — This is a comprehensive treatise on milk with particular 
reference to its biological properties, and is an elaboration of a course on the 
sanitary aspects of milk supplies which the author formerly gave at the Uni- 
versity of Chi(‘ago. The volume deals with the physiology of lactation, the 
physical and chemical properties of milk, adulteration of milk, enzyms, toxins 
and antibodies in milk, germicidal action of milk, the bacteriological examina- 
tion of milk and tht? kinds of microorganisms present, milk-borne infections, 
fermented milks, certified milk, pasteurization and other methods of reducing 
the mieroflora, control of milk supplies, economic aspects of milk prodiicth»n, 
butter, cheese, ice cream and ices, condensed and desiccated milks, and milk 
from mammals other than the cow. I. A. Abt and A. Levinson contribute a 
chapter on Milk in its Relation to Infant Feeding. Each of the 24 chapters (»nds 
with a bibliography. 

Should the short-time test be continued? R. R. Graves {Hoard * s Dairy- 
nmn, 58 (1919), No. 18, pp. 821fS20 ). — ^The atithor answers this question 
definitely in the negative. The .seven-day test as at prescml conducted is con- 
sidered a misleading indication of a cow’s ability to produce butter fat, and an 
almost worthless basis for purchasing bree<ling stock. 

Importance of sterilization in the successful operation of milking ma- 
chines, G. H. Hart {Pamfic Dairy Rcik, 23 {1919), No. 20, pp. 7^/5).— Two 
exptu’iments are reported wbicli indicate that one cause of failure to secuiM^ 
complete sterilization of milking machine parts by the use of disinfecting tlnlds 
is the fact that rubber or traces of milk cause rapid oxidation of the contained 
chlorin, the solutions thus becoming worthless as germkddes. ll is also noted 
that rubber tubing subjected to freqiieiit boiling Aoos not det(‘riorate as rapidly 
as is commonly assumed. 

Dairy bacteriology. — It, Bacteriology of cream, butter, and cheese, W. 
*Stevenson {Tram. Highland and Agr. Soc. Scot., 5. scr., 30 {1018), pp. 97- 
125 ). — ^^rbe author discusses the rOle of bacteria in butler making and in the 
manufacture of Cheddar and Dunlop cheese, and reports briefly a series of 
tests at the West of Scotland Agricultural College Experiment Station in which 
the use of Bacillus hulgaricus as a starter resulted in better flavored Dunlop 
cheese than the ordinary Streptococcus laeticus starter. The success with the 
former starter is attributed to tbc fact that B. Imlgaricm fermentation develops 
a high acidity fatal to most of the putrefactive organisms. 

The first installment of this paper has been noted (E. S. R., 38, j>. 781). 

The lecithin content of hatter and its possible relationship to the fishy 
flavor, G. C. Suw^lee (New York Cornell Sta. Mem. 29 (1919), pp, 101-151 pi. 
1 ). — ^The author reports a wide variety of experiments to test the hypothesis 
that a fishy flavor in butter might be produced by the formation of trimelhyl- 
amin (which has a characteristic fishy odor) as a result of the dec^ompositloii 
of any lecithin present. No statements as to lecithin in butter could be found 
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in the literature, but qualitative tests by tlie author revealed its pl*est^Iloe, and 
J. T. Cuslck furnished him with data from 12 samples saowiuK a lecithin 
content ranging from 0.05 to 0.07 per cent (approximately). 

Six lots of experimental butter samples (totaling 160) were prepared and 
submitted to from four to six competent butter judges for comments as to tlie 
presence of fishy or other foreign flavor. In making each sample there was 
added to the cream, the cream and un worked butter, or the unworked butter 
alone a definite amount of either trimethylamin or one of its fatty acid salts, or 
a fatty acid, or some coinijl nation of these. 

“ While there are several conflicting opinions as to the presence of the fishy 
flavor in any particular sample, it is nevertheless evident that the gi'eatest 
number of positive comments is found in the samples (Muitainiiig trimethylamin 
in one form or another. . . . Usually the greatest uniformity of such comments 
Is found in the samples containing trimethylamin in unstable form.” The 
trimethylamin butyrate samples w(Te judged fisiiy more frequently than the 
samples treated witli any of the other substances. 

In no case were tlie check samples fishy. Half of the samples were un- 
salted, and in each lot tlie luisalted butter was fishy less oftcai than the salted. 

The lot containing the largi^st numlier of fisiiy samples was made from raw 
sweet (-ream, the substances tested ixfing added to the cream and also worked 
direct l.v into the butlia*. Auotlier lot from jiasleurized sweet cn^am with the 
substances added only after clitirning contained almost as many lishy samples. 
The lots showing least fishiness were made trom sour cream. 

Six samples of fisliy-tla vored liutter fmmd on the maiket were examined for 
trimethylamin (by a special micro method) and this substance was found to be 
present In apiireciable quantities. Trimethylamin was absent from two market 
samples originally judged fishy hut which had lost this fiavor at the time of 
analysis. 

The acidity, irimeUk\lamin content, and flavor of a number of butter samples 
held in storage for varying periods were also determined. In some cases the 
imtter was made without exiierimeiital additions, in others the cream or the 
butter was inoculated with lactic acid bacteria, and in still others the cream 
was acidltied with lactic acid, dlie results indicate that the presence of a certain 
amount of lactic acid Is required for the develoi>meut of lishy flavors. Allowdiig 
for uncertainties in the estimate of flavors, it is also concluded that a thor- 
oughly typical fishy flavor is not developed unless trimethylamin is likewdse 
present. 

To discover what biological c*onditions produc'e a fishy flavor, cream samples 
were inoculated with bacteria lsi>lated from fishy butter. Butters made from 
such cream were judged fishy in a number of cases, particularly where Ham- 
mer’s Bacterium ichthyosmius (E. S. R., 87, p. 686) or another organism (uni- 
dentified) had been added. Further studies t>f the biochemical action of 
B, ichthyosmms indicated that it would decompose ciiolin (lecithin base) with 
the liberation of trimethylamin. It is concluded, tlierefore, tliat the action of 
specific bacteria is sutficieiit If not necessary for the production of trimethy- 
laraln in butter. 

A list of literature references to lecitldn in dairy products 'and to tho fishy 
flavor of butter is appended. 

Testing a new method of pasteurizing milk for cheese manufacturing 

{Ann, lipt, Ontario Agr, Col. and Kxpt. Farm, J^S {1911), pp, 6^-56) — Two lots 
of milk tr(*ated with liycirogen peroxid and then held at 125° F. foi- 80 minutes 
had a low^er bacterial count than ordinary pasteurized milk. A lactic culture 
was added and the milk made into cheese In the ordinary way. After six weeks 
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In the curing room the cheeses were found to he of vei'y poor quality, lacking 
body and cheese flavor. The cheese from one lot was gassy and possessed a 
hydrogen jK^roxid flavor. Ouliuin laetis and a mixed bacterial flora were 
present, with lactic acid bacteria predominating. 

Experiments in the use of rennet substitutes for cheese making, T. J. 
McKinnky {Ann. lipta. Dairymen's Asmcs. Ontario, 1916, pp. Ex- 

periments at the Ontario Agricultural College in the use of liomemade rennet 
and pepsin preparations in cheese making an* reported. 

A mixture of rennet and pepsin is recommended if a sufliclt*nt supply of 
rennet at a reasonable price can not be secured. If it is necessary to use pepsin 
alone, a slightly higher acidl(> in the milk is suggest(*d. 

The use of pepsin ami other sulislitutes for rennet iu cheese making, 
G. H. Babb (Ann. Rpis. Dairynun'.^ issocs. Ontario, 1916, pp. 55-59).- — The 
author has tested the value of various proprietai'y (*oagnlants containing pepsin 
for cheese making. With most of the prepurallons tlu* cheestrs were of good 
quality, but there was a greater loss of fat in the wiiey than wlicn numet was 
used. 

Some further notes on the use of pepsin in the manufacture of cheese, 
G. H. Babe (Ami. Rpts. Dairymen’s Assocs. Ontario, 1911, pp. 112-111^). — Ex- 
periments made at the Fjn<*h Dairy Statieti on the mducmv oi t('mp(*ratm*e 
and amount of pe])sin on the fat content of the wiiey are reported. Data from 
10(5 vats are held to indicate tliat settling liie milk at a temperature under 80" E. 
and the use of enough pejisin to permit <‘uttiug tlie curd in less than 00 minutes 
results in a fat loss no greater tliau that found when rennet extract was used. 

VETEEINAEY MEDICINE. 

Digest of comments on Die Pharmacopoeia of the United States of 
America and on the National Formulary, ]\I. I. AVir.imuT {Paii. liealiU S<ri\ 
(I. S,, Uyg. hah. Bui. 1Q5 {1916), pp. 516). — This bulUdm consists of brief ab- 
stracts of articles of interest in ('omiection witb tbe l\ S. Pharmacojiceia and 
the National Formuhuw api>earmg in pharmaceutical, medical, tind chc‘mi(‘al 
literature during the year 1914. The jireceding edition of this series lias been 
previously noted (10. S. U, ‘52, p, 87.")). 

Digest of comments on the lMuiriiiacopa*ia of the United States of 
America and on the National Formulary, A. G. Dumkz {Puh. Health Rerv. 
U. S., Eyg. hah,, 1919, Buis. 118, pp. Jf55 ; 119, pp. 816 ). — Tlies(* i)ulletins con- 
tinue the series noted above for lOlo and 1910, respectively. 

Chronic phlegmon with sclerosis and its treatment with autogenous 
serum, R. Middeldokf (Berlin. Tierari^l. Wehnsehr., 84 (1918), No. 49, pp. 
.475-.{78). — The successful treatment of ten cases of chronic id(‘erous lymphan- 
gitis by injection of autogenous serum is rejiorted. 

E.vperiments on the production of specific antisera for infections of un- 
known cause. — III, The effects of a serum precipitin on animals of the 
species furnishing the precipitinogen, P. Rous, G. W. Wit^son, and J. Duveb 
(Jour. Expt. Med., SI (1920), No. 3, pp. 253-265). — In contimiation of the studies 
previously noted (E S. R., 40, p. 678), this paper reports an investigation of 
the possible dangers in therapeutic practice of the use of sera exhausted by the 
methods described, jiarticuluriy as regards the preeipilins present in such sera. 

It was fouml that “there is present in serum of higli precipitin titer, pro- 
duced by the repeated iiij(*ction of rabbits with tlie blood-free serum of guinea 
pigs or dogs, a principle highly toxic for animals of tin* species furnishing the 
antigen. Intnivenously the serum causes severe shock, and even sudden death, 
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while locally it gives rise to acute iurianiinatory changes and profuse capillary 
hemorrhages. The complete removal of hemolysins and hemagglutinins from 
the serum by exposing it repeatedly to washed red cells lessens its toxicity to 
only a slight degree and one obviously dependent on these elements, while the 
further removal of precipitin by specitie precipitation in vitro has no detoxify- 
ing effect wluitev’er. Whether the toxic princijde is a hitherto unrecognized 
antibody or perhaps a toxic product of the interaction of pre<^*lpitin and precipi- 
tinogen, one formed as readily in the test tube as in the animal body, remains 
to be determined.” 

These results are considered to be of a disc<*uruging nature from the point 
of view of the utilization of the serum of infected liiiman individuals as antigen, 
unless some na^aiis can be found for nullifying the action of this toxic principle. 

Serum sickiic.ss following injection of bovine serum, A. Nktter and Cos- 
Movici {Oojnpt. Rcmd. ^oc. Biol, [Parts], 82 (1919), No. 28, pp. 1152, 1158 ). — 
'the authors reiKUd that in their t^xiierieme bovine serum has not shown the 
superiority attributed to it by I^enna (K. S. K., 40, p. n82) for tlie treatment 
of various diseases. Siueral cases are reported in which severe serum sick- 
fH'ss resulted from its use 

Pneumococcus cultures in whole fresh blood. — 1, The rctardative effect 
of the blood of irninuiie animals and the mechanism of the phenomenon, 

C. <L Bfll and h lh\nir \n ( Joar. E.vpt. Mrd., 81 {1920), No. 3, pp. 233~2ol).- — 
This pjjper ri'ports a study ot the alleged pmnimococr'idal property of tlie whole 
blood of iimunid and immune animals of different species with the technique de- 
scrilH*d by Heist et al. (10. S. U , 40, p. 28(>.) 

'riie (»bser^ ations n<*t(‘d indicate that the whole, uneoagulate<l l)lood of im- 
mune animals is not so highly piieumococcldal in vitro as has been elaimed by 
the above authors (10 S. Ih, 41, p. 577) and otliers, l)ut that it merely retards 
th(' multiplication of pm'umococci, tlie relati\e Umgths of the latent iieriods of 
tlie culture's corresponding in a geiuTal way to the relative resistance of the 
animals to infeed ion by these organisms. The bloi>d of animals arliticially im- 
imiiiize'd, boih actively and i)assiv<‘ly, was found to have a similar retarding 
effe'ct on the growth of pneumocoecL On microscopic examination, cultures of 
pneumococci in immune hhxKl sliowed chain formation, growth in (‘lumps, and 
phagocytosis of the organisms by the iiolyrmclear cells, the growth occurring 
lirst in the frev serum and later in the clot. 

“Tlie ndardatioii of multiplication deiiends on two factors, oi»sonization of 
the pneuinrK'occi 1»^\ the immune serum and pliagocytosis of the organisms by the 
polynuclear ((dls; growth readily occurs when either agent is absent. Ihieu- 
mococei multiply in dellbrinati'd immune bh>od Ix'caiise IVw' phagocytes arc 
present after delihniiation. ihicumocoi'ci grow in the most potent Immune blood 
after infvhaiiical dcsl ruction of tlie white cells.” 

Th(‘ cultural difl‘(‘reiitlatioii of beta hemolytic streptococci of human 
aud bovine origin, J. 11. IIkown {Jour. Expt. Med., 31 {1920), No. 1, pp. 35~ 
^7). — The fact that hemolytic streptoc»)cci arc common in good dairy products 
and are usually harinU'ss to thi* consumer makes it desirabh^ that such strep- 
tococci be distinguishable from the hemolytic streptococci jiatliogenic to man 
wdiich are also at times found in dairy iiroducts This lias led to the studies 
here report(‘d whidi wa're conducted by tlu* Departimmt of Animal Pathology 
of the Ro(dvcfell(‘r Institute for Medical lU'search at Princeton, N. J. The 
details of the investigation are jiresentcd largely in tabular form. 

None of tlu^ pro(vdures described by the author servi'S by Itself to differen- 
tiate streptococci of human and bo^^rlo origin with certainty, but each of them 
serves as a strong pn'sumptivc test. Most strains fall easily into the human or 
bovine group by all the tests. 
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Biliry infection with Streptococcus opidemicus, J. H. Bbown and M. L. 
Okcutt {Jour. Expt. Alcd,, $1 {JI920), No. i, pp. 49-70, pL 1). — “A strepto- 
coccus epidemic of moderate extent and severity was characterized by clinical 
symptoms different from the usual septic sore throat, though the organism 
found was culturally cpidemiais. The infection was traced to the milk from 
a single quarter of the udder of a cow In a dairy of 112 cows producing an 
othei*w1se excellent grade of raw milk. A number of the milkers on the dairy 
farm [which produced a high grade of raw milk for sale In Boston] were found 
infected. It was impossible to trace the infection of the cow’s udder to any one 
of the milkers, though such an infection seems iwohable since the streptococcus 
isolated from the cow was in every respect like streptococci isolate<l from pa- 
tients and milkers, and different from those usually found in normal cows or 
cows with garget. 

‘‘Certain recommendations are made to safeguard producers ot raw milk 
against the occurrence of such epidemics.” 

Paratyphoid abortion in mares and its relation to abortion in cows, W. 
Stickdorn and O. Zeh (Berlin: Ttf'rarztl. Wclinschr.y S5 (1919) y Nos. 39^ pp. 
865-367; /fOy pp. 377-379). — The authors r<*port that of 73 cases of abortion in 
mares examined during the past 4 years 47 of the aborted fetuses were found 
on bacteriological examination to contain i)aratyphold bacilli, and 3 both para- 
typhoid and streptococcus bacilli, thus indicating the paratyphoid bacillus to 
he the predominating cause of abortion in mares. Abortion due to this or- 
ganism Is further dilTerentiated from that caused by the abortion bacillus of 
Bang through the acaite course of the dis('ase, whieh manifests itself par- 
tknilarly In the septic alterations of the fetus. Serological methods alone failed 
in a number of cases examined, indicating that only a posit he tinrling Is to be 
considered reliable. 

Attention is called to the value as an immimi/.mg agi‘nt against the para- 
typhoid bacillus of the prej)aration parahortin i)reviously descril>e<l by Zeh 
(E. S. K., 42, p. 273) 

The valuation of the new symptomatic anthrax vaccine ( Emphysarcol) , 

H. Fotii (Berlin: Ttenirzll. Wchnsc/ir.y 34 (1918), No. 18, pp. 171-175). — This 
article summanzes the investigations of the author concerning the standardiza- 
tion and j)ro])er use of tlie syinptomalie anthrax (blackleg) vaccim* previously 
noted (E. S. 11., 28, f). 370) and more fully described latm\’ 

The vaccine is prepared troni highly virulent, spore-eon taiiiiiig, blackleg cul- 
tures, and contains water-soluble proteins, killed bfndlli, living spores, and the 
metabolism products of tlu' bacilli. It is used in two forms, type A, a turbid 
solution containing numerous ‘<i)ores attemintod by heat, and type F, a tllten'd 
spore-free solution. The two typ<\s an^ used simultaneously, typo A lu'ing in- 
jected into the tail, and t,vpe F into the front of the ear. 

Epizootic lym]>hangitis, II. A'klxt (Rev. 06n. M6d. Vet., 28 (1919)., Nos. 331, 
pp. 31^9-368; 332, pp. If 13-482: 333, pp. 491-50 Jf ). — This is a summary of informa- 
tion on epizootic lymphangitis of the horse dealt with under the headings of 
history, epidemiology, etiology, symptomatology, pathological anatomy, diag- 
nosis, prognosis, prophylaxis, and treatmemt. A bibliography of G3 titles is 
appended. 

Vaccination experiments against rinderpest with the method of serum 
vaccination of Schein, P. Ckoveri (Bui. Soc. Path. Eaot., 12 (1919), No. 8, pp. 
487-489). — A comparative study of the method of immunization against rinder- 
pest proposed by Scholu (E. S. R., 38, p, 484) and the m(4hod of Kolle and 
Turner is reported. The con<‘lnHion is draxvn that the method of Schein is less 

» Berlin. TlerlirzU. Wchnschr., 32 (1910), No. 11, pp 121-123, 
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reliable and does not confer so lasting an immunity as the original method of 
Kolle and Turner, of which It is a modification. 

The sigiiiflcance of lipoids in resistance to tuberculosis, J. de Seixas 
Palma (CenthL liakt. J. Abi. Orlg., 8S {1919), No, S, pp. 231-25^ figs, 

5 ), — ^An iuvestigutioii of the possible influence of the lipoids of various organs 
on resistance to tuberculosis is rei)orted and summarized as follows: 

The lipoids of the lymph glands of tuberculous cows when dissolved in 
olive oil or emulsified in bile produced edema or necrosis and even death when 
injected into expc^rlmental animals. The same lipoid.s converted into soap 
and s(‘parated into their saturated and unsaturated fractions proved equally 
poisonous. 

The iodin numbers of the lipoids of the mesenteric glands and of the pancreas 
showed a marlo'd contrast in refenmce to tubc'rculosls. The free lij>oid acids 
of the mescnteri<‘ glands of tuberculous cows contained more unsaturated 
groups than the luirent substance and than the analogous acids from healthy 
glands. The contriiry was true of the pancreas, the healthy glands having a 
higher jodin number than the pancreas of tiilxu’culons animals. These find- 
ings are thouglit to indicate that the mesenteric glands of tuberculous cows 
coiit.ain poisonous compounds of the tulierole hacilb, duo lb(‘oreti('ally to the lack 
of fat-s]>Jilt mg loruHMils which arc lound in large mmibers in the pancreas, 
qiie saturated soiij) iraclious from the juincreus of tuberculous co\vs were never 
poisonous and contained no substances giving a iiositlve ninb>driu reaction. 
It is [loinied out m this connection that the 1> mpli glands in tuberculous herds 
liavo often Ixhmi found to be tuberculous, while such is never the case with 
the pancreas, 

A constant and marked difference betw’een the lipoids of healthy and tuber- 
culous animals was noted, the latter liaving a hnver melting point and darker 
color, tuniing brown on warming. 'J'lie activity of these preparations in 
t uborcu!o>is was (l('monsl r ated through the phago(‘ytosis and digestion of the 
soaps Irom tubiTculous cows gave good results m the oiihtlmlmic treatment of 
myelin tjguA's and the beigbtened solubility of the isolated fat of the tubercle 
bacilli. In int raprritma'al experiments it was demonstratt'd that the pan- 
creatic soaps incitc(l th(‘ leucocyti‘s to phagocytosis. Tho saturated pancreatic 
soajis from (uh<*rculous cows ga\t' good results in tlu» aplithalmic treatment of 
dogs with t iiberculous e.\ iid<*ction of the human type. Similar unsaturated 
.soaps caused marked irritation when inji'cled subcut aiu‘ously into guinea pigs. 

The author concludes that the saturated pamuHaitlc soujis of tuberculous 
Cows lorm tlu‘ best agent for the attenuation of tubercle bacilli of the human 
type. 

Possible fniliire of tuberculin in rows during gestation and after calv- 
ing, K. IhssAiicE (Rer. (Aoi MfU], IVh, 2H {1919), No. 3o(j, pp. 679-681 ). — Evi- 
dence is gn eii to indicate that th<‘ intradermal as well as the subcutaneous 
tubei’ciilm te^t is likely to fail in tuberculous animals in the last two months 
of gestation and for about ten days utter calving. 

Tuberculosis in horses, I^l. Schleuel {Berlin. Tlertir::;!!. Wchnschr., 34 
(1918), No. 52, pp. 501^604). — This Is a review of the literature of tuberculosis 
in horses, together with descriptions of four authentic cases of different types as 
follows: Primary tuberculosis of the lungs with tumor-like formation, primary 
tuberculosis with extensive nodule formation, primary skin and muscle tuber- 
culosis originating in a shell wound in the lei’t forearm, and intestinal tuber- 
culosis. Tla^ danger is pointed out of confusing tuberculosis wdth glanders 
through similarity in nodule formation. 
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Tick fever in Palestine, F. D. Nicholson {Uni, Mai. No. 3077 (7919), 

p. 811). — The author reports finding recurrent fever in whlt(? troops stationed 
in Palestine to have been transmitted by Argas perHieus. 

Microbabesla divergens in Netherlands Indies, J. C. F. Sotins {Dept. 
Landb.y Nijv. en Handel [Dutch East l^uiies^, Vceartsmijk. Meded., No. 28 
(1918), pp. 75, pis. 3). — The author reports on the <liseovery in 11)17 of a small 
babesia in slaughtering cattle, rivently brougld from Australia to Java, which 
Is distinctly smaller than Babesia higrmina and owurs In the peripheral blood, 
mostly in slender forms but in hitherto unknown periods. “ It also appears in 
the spleen and liver but is most numerous in the kidneys, in whl(‘h inner 
organs it assumes a short(*r and plnm})er, often an almost I'ound, shape, prob- 
ably indicating a resting stadium. This rounded form also prevails in blood 
smears taken a certain time after death. . . . 

“For this parasite, already known by three names, Babesia boris, B, diver- 
gens, and Piroplasnia argent inm, 1 propose the name Mierohabesia- divergens, 
giving better than others the characteristic peculiarities, i. e., the smallness and 
the divergence. The symptoms in the beginning are oflen indistinct fand do 
DOtJ present any marked ditterence from that of Texas fever; redwater, how- 
ever, is not constant, hut icterus occurs more frt'quently. a symptom that Smith 
and Kilborne did rot mention in their description of Texas fev(‘r.” 

This disease causes less severe losses than Texas fever. Inoculation with 
microbabesla causes a mild affection, which is followed by immunity. Mar- 
garopus australis is said to be the intermediate host in Java. 

A list of 65 referoiices to the literature is included. 

Researches upon a spirillum associated with abortion in ewes, (^. M. 

Carpjsntek ((^ornell Vet., 9 (1919), No. If, pp. 191-203, jds. d).--The first })}irt of 
this paper, consisting of a review of the literature and i>articnUn ly the work of 
McFadyean and 8to(-kman (F. S. K., .30, p. 684) on the subject, is followtxi by 
an account of an outbreak of abortion in a tlock of 235 yearling ewes in New 
York State. In a bacteriologj<‘al exniuination of tht' affected animals there 
was recov«‘red in cultures a spiral-shaped actively inotiie organism which in 
some cases was mixed with a streptococcus. 

The purification and conc<‘ntration of hog cholera serum, K. Ke('okds 
(Jour. Amcr. Wt. McaI. Assoc., 56 (1919), No. 3. pp. 291-302) — The inv(vstiga~ 
tion di8cusst‘d In this article was undertaken at the Nevada Exiierimcmt Station 
for the puri)ose of determining Ihe feasibility from a commercial and economic 
standpoint of subjfvting liog cliolera scrum to a refining and <‘oncent rating 
process analogous to that used in making the globulin products from diphtheritic 
and tetanic serums. 

The g(‘neral procedure followed was to fre^^ the virulent blood from hemo- 
globin and cellular dei)ris by the use of sodium citrat(\ sodium chlorid, or the 
sodium chlorid and navy l)ean extract method of Dorset and Henley (E. S. 
R., 35, p. 488), and then to juHH*ipitate the diluted plasma with saturated am- 
monium sulphate by the metliod of Homer (E S. K., 35, p. 680), with slight 
modifications. 

It was found possible to recover practically the entire antibody content of 
hog chol(*ra senim in a single precipitation by the addition of 55 per cent of 
ammonium sulphate. The subsequent final clarification and sterilisation of 
the solutions of such precipitates by passage through a hacteiia-retalning 
filter was, how^ever, found to ]>(» exceedingly difficult and almost impossible In 
practical amounts. “No attempt at chemical clarification of the final solutions 
before filtration was made, and there may still be possibilities along this line, 
or perhajjs some modification or ndinement of the i^reci pita tion method might 
overcome the difficulties of final filtration.” 
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The author coududes that “ the eonmiercial prmluetion of such a globulin 
product is probably not justified at this time owing to the high cost as com- 
pared to the very satisfactory sterile, clear, anti hog-cholera serum now on 
the market at a reasonable price.” 

Production and use of antihog-cholera serum, W. J. Tx)Pi» (Anier, Jour. 
Vet, IfcfJ., 15 {1920), No. 1, pp. IS, IJf ). — Statistics are given of the amount of 
hog cholera serum produet^d yearly from 1915 to 1919, inclusive, in all United 
States’ licensed establishments. From these figures and the estimated iiurnher 
of hogs in the United States during the same period the percentage of hogs vac- 
cinat(‘d yearly has been caleulated, the n^sults being 0.45, 6.57, 7.41, 14.8, and 
10.07 per cent, resi)ectively. The decrease in 1919 over the pr<H*eding year is 
attributed t(> tlie rather iiHliserimiuate ust* of hemorrhagic septicemia ami 
iuIxchI infection bacU'rins in place of hog clioJera .sia-nni. I’he importance is 
eniphasiz(‘d of a differential diagnosis before using these bacterins. 

The perc('ntages of loss of hogs from bog cholera for tlie years 19U> to 1918, 
inclusi\e. ar(‘ (*stiiiiated as 9.91, 10 08, 8.57, 5.99, 4.58, and 3.78 per cent, re- 
s{»ectiv(‘Iy Tlu^ stea<]y decrease in the lo.s.s of hogs from this di.sease is at- 
tribiit(*fl largel.v to the Increased use of the United States' released hog 
<'hok>ra serum. 

Diseases of the horse’s foot, H. O. IIpeks {Chk'ogo: Al(d‘. Fj(jv]\ 1018, pp. 
XXI^-Jf58, rtf/H. The sev('rnl chapters of this work deal with the subject 

as follcms: H(‘gj()nal anatomy, general pliysiological and anatomical observa- 
tions, im‘llio(l of exanuiiiiig the fo<)t, general remarks on (►perations on the 
foot, faulty con formation, diseases arising from faulty conformation, wounds 
of tlu' kei atogeiious inembnnie, intlammatory affi'ctions of the keratogenous 
appnnilu.s, (liseas(‘s of the lat(‘ral cartilages, diseases ot the bonces, and diseases 
of the .joints. 

'1'reatint‘nt of joint-ill with serum from the dam, John {Berlm. TirfUr^stL 
W(‘hnsrhr , SJf (1018), No. ifO, pp. .J78, 4'^0 ). — Attention is called to the possi- 
bility of Inciting advanced (*ases of Joint-Hl with serum from the dam. 
Two case reiiorts are ghon of htals 9 and 10 weeks old which were cured of 
seven' cases of joint -ill by tho intra\cnoiis injection of 450 gm. of the ,serum 
^^arIn(‘d to 40® (\ on a water bath. 

The etiology of meiiingo-eucephalitis enzootica (Horna disease) of 
cquiiies, K. Krai\s (A/f. I\*ura1 Af proinio, 5S (1019), No. 18, pp. 861S67, 

4). — Tlu* author's studies ba\(‘ led to the conclusion Dial Korna disease is 
(*aused by a definite (liplococ*cus. 

Koup in poultry, W. J. Johnson {W nnhinpUni Bin., Went. M^ash. Bta. Ifo. 
HnL, 7 (1920). No. tO, pp. 106-170, fi<iH. 7). — This is a popular descrbitive 
account. 

RUEAL ENGINEERING, 

Hydrology: The fundamental basis of hydraulic engineering, I). W. 

Mead (Arne Xoi'k: Mvarair-HiU Book Co., Inr., 1919, pp. XI~\-6^7, lifjn. S56 : rev. 
in Engin. Netr,^-Rec., HS {1919), No. 21, p. 1021). — This treatise, consisting of 
material brought together largely from the results of the author’s own work, 
covers the occurrence of water — its distribution and fluctuations in quantity, 
special attention being given to rainfall phenomena and to observations of 
atmospheric conditions which control precipitaton. Following this is a dis- 
cussion of the influence of geolf>gy' and topography upon the occurrence of 
ground water and surface run-off water, with a consideration of the causes 
170678®— 20 6 



572 


EXPERIMENT ETATrOH RECORH. 


IVoJ. 42 


and effects of flwKls, tlio practicability of water storaj^e, and other applications of 
engineering!: data. As a conclusion, the author has outlined brielly some of th(' 
applications of hydrology. Two general classes of engineering work In which 
it plays an important part are considered, (1) works for llie utilization of water 
and (2) works for the control of water. • 

Abundant referencesS to relatt^l works are included. 

Hydraulics, It. L. I)AiTonEiiT\ {Neir York: McGrair-Hilf Bonk Co., /hc., 
1919, 2. ed,y rev. and enl,, pp. A' 17 -f 367, fif/s. 252). — In this, the second edition 
of this book (E. 8. 11., 35, p. 786), the new material consists principally of 
graphical ineth(»ds of solving eertain practl(‘al prohhsns, the di'terniining of the 
economic size of pipe, and pi’oblems of flow through compound inpes, liranching 
pipes, pipes witli laterals, and through rotating chaniuds. 

Second biennial report of the State Water Commission of California, 
1917-18 {Bicn. Rpt. i^tatr Wafer Comm. Cal, 2 (/.0/7-/.S’) pp f!)). This 
pamphlet reports tin* activities of the coinmis^^ioo for tlie y(‘ars 1017 and 1918, 
dealing particularly wilh water rights and calling atienliou to cooperative wwk 
in Irrigation investigations wilh the U. S. department (‘f Agriculture, 

Second report of the State Engineer of New Mexico, J A. 

{[Bien.] UpU State IJiic/in. N. Mr.r„ 2 (191^-1216), pp JO.i \-[] ], pJ^, 20).— 
This rer)ort is divided into two parts, one relating to the work and expenditures 
of the New Mexico State Highway Commission and th(» olhor covering the work 
of the State Engineer for the period from December 1, Ed 1, to November 30, 
1916, and relating to irrigation, hydrograi)l)i<* surve\s, stream gauging, iw)- 
lection from the Rio Craiide Riv(*r, and well-digging on State lands. 

The value of a Iiydraiilic hor.sepower at Hie wheel, 10 Ih/i niEu ((Cor- 
nell Civ, Engin., 28 (fOCJ). No. 2. pp. fl:2“6‘.9, fig, /). — Tins is a ]nathfMrjatical 
analysis of the economic design of t’onstof kf? or pii)c;s. 

Experiments on the flow of water through eontractioiis in an open 
channel, E. Lavf {Proe. Ainer. Soc. Cu\ Engin, ^f5 {IP 19), No. H-IO, pp. 

715-774, ph. 8, fiffs. 3^1. —Stud i(‘S made in conneclion with the design of the 
flood prevention works of the Miami cimservancy district, on the laws govern- 
ing the flow of 'wat(‘r through a contradion in an open clunnad, are r('i)ortod. 

The experiments coaivisted of m{‘asur(‘mcn(s of flovv' thnmgli a contraction 
with rounded e(lg(‘s, 1 fi. wide; a sharp edge contraction, 1 ft. wide; a sharp 
edge contraction, 2 ft. wdd<’ ; a short flume with roumh'd (ad ranee; a short flume 
with sharp corner entrurK'e; and an expanding or Venturi flume. Tin* appara- 
tus used is described in detail. The most important conclusions drawn from 
these experiments are as fodows: 

Tile manner in wdiich the flow^ of water through a contraction takes jilace 
is entirely dept'ndent on the conditions existing in that inirticular case. The 
two most common formulas are those of d'Aubiilsson and WeLsbiuh. Under 
certain conditions, one of these fornnihus may be appli(*al)!e and, under another 
set of conditions, the other; w'hlle umler still othor conditions, neither should 
be used. The flow through a contraction is intimately connected with the 
phenomenon of “ maximum flow.” To exi>lain the conditions of flow in the ex- 
panding fluuu^ the theory of back-water curves was developed for a frlctlonless 
channel with a level bottom and variable wddth. Certain forms of contractions 
were found to possess considerable merit as instruments for the measurement 
of flowdng w^ater. 

Appendixes are attached containing (1) a brief dos(-Tlption of the application 
of the theory of flow through contracted openings 1o the design of the flood- 
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prevention works of the Miami conservancy district, and (2) a description 
of the iinstabie state of the stream below a sharp-cd^c^ contraction. 

Verification of the Ba^in weir formula by Iiydrocheraieal gaiigin^s, F. A. 
Nagijjr (Proe. Awer. Soc, Ch 7 . Enffin.^ 44 {1918), No. 1, pp. S~54, flfjK. 24 ). — 
This paper presents the results of 23 experiments ori a stnn(lar<i Bozin weir 
3.72 ft. hiffli and 0.50 ft. wide, conducted at the University of Michij^an. The 
water was measured hydrocheniically, tests bcin^; made on heads as hl.t?h as 
4 ft. on the weir. 

It was found that for heads of less than 2 ft. the disehar^res, as given by the 
salt solution gaugings, were higher than tho.se eompnt(‘d by the Bazin weir 
formiiln. For lieads gn'ater than 2 ft., the Bazin formula gives discharges 
whicli are greatei- than obtain(‘d in this set of experiments. This attain.s 

a maximum difh'renco ot ().f> p(T cent at a ht'ad of 4 ft. The salt solution 
experinu'uts which lio within th<' rang<' of the Bazin experiments eoincided 
with the liaziii fonmila ami <^\perinH'ntal cnrv<‘ more closely than the Bazin 
ex}>erjinenjs tlieniseh(‘s. re.snlts of the hi^h head (‘xperiincnis fitted the 

Bazin fonmila more close'ly tluin tlioy would fp the proi)a])i(^ extension of the 
r*azin (‘xperimeutal curve. “ In claiming that the Bazin formula gives actual 
di.scliar^ie within 1 per ctad, within the raiure of his (‘xperiinents, this formula 
is all that its author maintains Tlien^ is, howevc'r, further merit for the Bazin 
torrnula, in tlial tliis statement proves to lie valid for heads as high as 4 ft. 
on n woir 3 72 ft high. The Bazin weir formula is thus extended 100 per 
rent be:»ond its origuail h'gitirnate fiehl of ajipiK'alion " 

A comparison bdweeu the results of tliese extieriiiK'nt.s and the Bazin, Ftoley 
and Stearns, Francis, and King formulas leads to the eonelusion that the 
agreement with the Bazin experimental curve is remarkably good, except for 
the low' h<‘ads. Tin' Bazin formula ai>proxlmat('s tlu'^iv exp<^riment.s wdthin 1 
per cent for all disciniiae^ listed. The Fteiey and Stearns fonmila gives good 
results for the highest heads, Imt ghes discharges too small f(»r h(*ads of less 
thfin 1 ft. Tin' Fj’aimls formula does not agree with these expt'riuuaits. Tho 
discharge's vaiy from 1 4 to 175 ]»er cent, and are lower than tin* hydrochemi- 
cal experiments for both low and higli heads on tlie weir. The King Aveir 
formula approximates these experiments very chcsely for nearly all heads; in 
fact, it seems to fit tiie data better than any of the existing furuiulas, except 
for B di\erg('ne(' of 1 25 ])er ei'iit at the lowest head.” 

The methods of hydrochemical and weir gauging used are deseribed. 

Btudy of pressuros in Iiydraulic dam cores t Eof/in. Nci(\s~I?(t,, 8S (Jl919)y 
No. 22, pp fhps. 7 ). — This rep<uT des('rlbes methods used hy the engi- 

neers of the Miami conservancy disirii't to olitain data on core (•(Uisislency and 
action and on l.itei'al and vc'rlical pressures. Tiie Goldheck pressure cell ap- 
paratus is iM'ing UM'd to obtain data on core consistency ami action and lateral 
and vertical iiressure.s. Kesistance to penetration or supporting pow'er of dam 
cores is being gauged by lowering a (» in. cast-iron ball into the pool by a rofte, 
its pem'tration under its a\ eight being recorded. 

Biver discharge, Tl. (hiATUEY {Eufvnrcnng [Londoi}], J08 (1919), No. 2801, 
p. S22: alHo in Enpin. and Vonirnvt., 52 (I9E)), No. 18, p. -In the course 

of invent jgation.s much' during the past Ihrei' years as to tho regulation of the 
Whangpoo and Yangtze Rivers, comparisons w'ore made of the various dis- 
charge formulas on large streams with irregular flow. 

It was found that all the standard formulas have no applicability wdmtever 
to natural sinuous and irregularly sectioned streams because of th^ disslpa- 
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tion losses at the bends and changes of section. The energy so lost may easily 
amount to as much as the friction head obtained from the formulas. In fairly 
straight and uniformly sectioned reaches when the flow is steady the exponen- 
tial form 

v.^c.rr’.r® . . . 

gives consistent Tvsnlts, T being the local slope or tangent to the water surface 
at the' measuring sect ion. When tbo flow was unsteady in I’ogular channels, the 
velocity followed tJiis form: 

V=-CR"'(^I . . . 

where a is the accoh' rni ion. In other words, the effective slope is equal to 
the algebraic difr(uence between tb<‘ aclual slope and an a<'eeleration slope 
determined by (be ratio of the actual mean acceleration of the water to the 
gravitational acceleration. 

Surface w ater supply of Bt. Lawrence River Basin, 1917 ( T. K. (U^oL 
Survey y Wutrr-Snppl}/ Paper '/fi/f {lOJO), pp. A fll, pis. 2). — This re- 

port, prepared in cooperation with the States of Minnesota, Wisconsin, New 
York, and Vermont, pi’es<*nts the results of measuremimts of flow inadi' on 
streams tributary to the Gr(*at Lakes and the St. I^awrence River during the 
year ended September 80, 1017. 

Surface water supply of Hudson Bay and upper Mississippi River 
Basins, 1917 {U. S. GeoL Survepy Water-Supply Paper Jf5!> {t919), pp. 207 
XXXy pis. 2) — This report, prepared in cooperation with the States of ^Innie- 
sota, Wisconsin, Iowa, and Illinois, presents tlio results of measurements of 
flow made on streams in the ITndsou Bay and upper IVIissisippi River drainage 
basins during the year ended Septomhor 80, 1017. 

The seasonal variation in the reaction and hardness of river water in 
India, W. C. Ross and K, N. BA(*cTit (Indian Jour. Med. JRemareh. 6 (1919), 
Na. pp. Jf23-Jf29, J]f/s. Ji ). — Tw(mty-one monrhs’ studies on (ranges River 
waters and Jiine months' studies on Sone River waters sho\ved that these waters 
become acid in reaction during the monsoon period. Tliis change fivun alka- 
line to acid reaction was tound to he a definite natural process of seasonal 
variation of alkaliidty in river waters. 

The elToct of the acidity in reaction on H«.‘dimentation was to delay the forma- 
tion of aluminum h>dratt‘, to ])n»duce a less firm coaguhim with diminished 
powers of sedimentation, and als<i to ur>set completely the calculation of the 
quantity of alum required. It was found by ex{>erim(‘nt that the addition of 
lime so as to nmder the water definitely alkaline, restored the conditions neces- 
sary for good sedimentation. The acidity was demonstrated to be due to the 
presence of free carbon dioxid in the water, boiling of wdflcli eans(?d a tempo- 
rary return to alkalinity in reaction, w'hich again was followed by a gradual 
return to the previous condition of acidity. It w^as also found by experiment 
that the aeddity could be greatly reduced by the use of an air pump to remove 
carbon dioxid from the water. 

The theory is advanced tluit this change in reaction is due to catalytic action, 
decomposing the calcium bicarbonate and liberating carbon dioxid, and that 
the fine sediment wdiich is pri'sent in these river waters after the strong west 
winds are established and when the rivers rise is the catalytic agent. 

Classifleation of springs, K. Bkyan (Jour. Geol,, 27 (1919) y No. 7, pp. 522-- 
561y figs. 28). — This is an extensive discussion of springs, made for the 
purpose of providing a series of terras expressive of genesis which will include 
all springs. Springs are divided into two main classes: Class 1, springs due 



1920] 


RURAL ENGIMEBING. 


676 


to (ieep* seated waters, include volcanic springs and lissure springs; class 2, 
springs due to meteoric and occasionally other waters moving as ground water 
under hydrostatic heiul, include depression si)rings, (‘oniiict springs, ai’teslan 
springs, and springs in impervious rock. 

Farm water supply, 1^'. H. Peteub {Dept, Ini. Canada y Irrlu. Div. Bui. 5 
i]9W)y pp. 27. fips. 11 ). — This is a semi technical bulletin, prepai*ed for distri- 
bution among the farmers of the semiarid districts of Alberta and Saskatche- 
wan, with a view to aiding (liem In procuring a domestic watca- supply. The 
bulletin discusses such sui).j<‘els as earth rest'rvoirs, dams, ram catchers or 
cisterns, and melhods of purifying water. 

It Is to be noted llmt the greater part of the water supplies described in this 
bulletin are of the suiface variety, in view of the staniarid couddions. The 
methods of jmrltying water are therefore i‘onskk‘red of extriaiu' iiut>ortauce. 
These include boiling, chemical treatment with chlond of lime, iiltration, and 
distiJlation. Sand iiltration is apparently generally vecommcndi'd. However, 
an illustration of a homeiiiadt^ tilter, made out of two casks, is given, which, 
it is stated, Is very elUcient. iijc large cask coulaiiis a liltm' consist ing, from 
the top, of 12 in. of tine sand, 2 in. (»1 fiiu* graved, G in. of animal <‘hurc«>al, and 
Id in. of tine graved, idle* 'water llows through this tilter into the' sreemd cask, 
which is a st(»nigi‘ cliaiiibeu-. 

Chlorination and (diloi*;nniii, J Kve r. {Jour. Adh'}'. Watt r A>i,wo.y 

5 {fOlS), No. J. pp — 'fills pa]nT u^jiorts steioi.'-' on the eltc'd e)f acids, 

alkalis, and sall'^ on chlorination of water s(i}»])lie‘S. 

Tt was found that “the efte*ct of small epianiitich. of scalinm ehleiriel (up to 
10 parts per million) is ai>purently very imute'd, but larger amounts teaid to 
iiuTcase the \elocJty ed’ tlu* gennicieial actiem of the h\ ixK'hloi'ite’, Soe.hnm 
chloriel itse'll' lias iie> etleet on the viability of Bui'dUiK voU during period 

co\ erod, viz, ti\e Imurs. In ejuantitles up te> a])proximat<dy o parts pen* million 
caustic has hut Idtle tdlVed. At 5 to Id imids tier million tlu^ \e>le>city 

of tlie gt'rniK'idal aedion is mrde'rially r<‘elnce»h but \vhe‘n liiglua* amounts are 
jnvsent tlie geTmicidal n.-tion of lln> allaali iN<>|f ix'Ldu.s to take (dit‘c( and luay 
(‘lUirely nulliiy the redardlng etuMn em the* by pod iki rite, . . . SuadI amounts 
of add, wliether aeide d as a stremg mimu'al ackl or a Vve*alv add sue-h as carbonic 
ae'iel, i)UTease‘ t in' vclex ity of the adieUi in a niarke'd manner. Sulpiuiric acid alone 
has a ge'rmicielal effoe*t, hui iiisuOideau te) account for tlu' obseive<l edfect of 
the additiem of acid to hypeidilorites.” 

A comparison of \arious soure-es of dilorin with bleach showeel that dilorin 
gas and electreiiyzed sail are slightly sui>erie>r te) hlcach, hut llu' diheremc has 
ne) ])ractical sigiiilicanee*. Ahnormally high eiricienoy was obtained with am- 
monium liyiiochlorite. J>ata on practical use of chJorin disiidediou for water 
supjilies are also given. 

Iron-depositing bacteria and their geologic relations, E. C. Hahuku {U.S. 
Cejol. h'urvey Prof, Paper ttS {1919). pp. Wh pin, 12, il^). — This is a report 

of rather extensise iiivi'sligations on the iroiedepositmg bacteria, with par- 
ticular reference to their existence in soil and in water sipiplies. It wais found 
tliat, in addition to the iron-depositing bacteria proper, probably many of the 
common bacteria of soil and water are miive in precipitating iron compounds. 
A critical summary of the works of others bearing on tlie subject and a bibli- 
ography are included. 

Duty of w'ater In irrigation, W. L. rowEiRS {Oregon Sto. Duh 161 {1920). 
pp. 20. fig. /). — A summary is given of 12 years’ irrigation experiments on 
brown silt loam s<dl of good fertility, conducted partly in cooperation with the 
IT. S. Department of Agriculture. 
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The data reported are based' on about 600 seasonal plat products and some 
30,000 soil moisture determinations. Staple field crops wore j^rown on dupli- 
oate one-tenth acre plats under fhdd conditions and measured quantities of 
irrigation water j)umped fi’oni a crec'k \vere used. A suiinnary oT tln^ 12 years’ 
experiments indicates that all cr(»ps gave an ineroase t'rom the use cd’ water, 
and in all cases the prolits have been substantially larger where the crop was 
raised under Irrigation. Except for com, the water cost of dry matter has 
been distinctly less with irrigation, the dilferenee being on the average 15 to 
20 per cent less. The gain in net pndit per acre for the iiTigation ti'ealment 
over the dry treatment rangt'd oii the average troni 87 cts. with cmai to ip23.P0 
with potatoes. 

It was found that alfalfa and (dher meadow crops required relativtdy large 
amounts of water, and without irrigation their growth is (‘becked in ,Tune. 
Two Irrigations gave better ivsulls than one in dry seasons, the water bedng 
applied for the third and fourth (‘Uttings. With a good la^iul of water the 
strip border method of irrigation was found to he adapted to this sill loam 
soil, wdiile with a smaller head tlie use of the corrugation meliiod wa.s lUM'ossary. 

“Potatoes, beans, and other ('ulUvated crops ri^piire in this climate only a 
moderate amount of suppiemental irrigation. With beans, one movlt rate so.aking 
at the time they are coming into full bloom tollowcd by thoroiigli culiivatiou Is 
generally the ino.st profitable. With potatoes, a niilform moderate m.iistiin* con- 
tent is tlie important factor in kcei>ing tluan growiijg at .an t‘\\*n raba 'Diis Is 
lies! maintained l^y moderate irrigation when lia* ixUatocs :ne (omlng into 
bloom and further irrigation when they Imve ahonl iinished blooming. Hoots 
have been jnore pi’ofitable under irrigation than coi*n or Iml.'. T])‘'> m.ike their 
growth late in the season and are somewhat hei. ehu'd )/>■ a s.aoml urigatlon. 
It may not h(‘ protlta1)lo, however, to apply late irrigation, (a- a MH-tUid im'Iga- 
tion, to btHits, except in dry st^asons. drain, ])iai!iod m iii(‘ fall ia not 

Itself greatly benefited by irrigation, though .sonm Jiu'rease in > idd has been 
obtained.” Spring grain in dry seasons has Ishsi \ery .''.ubslaniially iMMielltiHl 
by Inagation. 

Data on the economic duly of water showed that the following average quanti- 
ties of water gavt* tlie mo<t profitable returns: lh*ets 11 in., beans 8.(», grass 
23.28, alfalfa 20.04, clov(‘r 19.28, and poiat(K‘s HM2 in. Data on liie etbsts of 
rotation on th(‘ e{*onomk*al use of w'at(a* show(‘d a diflenmcc^ of md profit 

per acre in favor of the irrigated rotation, itolation both with and without 
irrigation result (nl in an incrcai.^e in yield and prolit and a decrease in wuU‘r 
cost. With irrigation, increase in ,\ield and profit was greabu' (sspeeially hi tin* 
closing years of the period. 

Tlie factors alTecting the economl(*al use and duty of irrigation watt'r are 
summarizcHi in some detail. 

Ii*rigailoii in the Fourteenth Census of the United States, 11. P. Teei.k 
(Engin, Ffar,s-hkv*., HS (JOPJ), No. ^0, pp. 920, 927).- "fi'his is a hrit'f outline of 
the Inquiries to ho Included in the fourteenth irrigation census. 

Life of flume prolonged by roofing paper lining {Engin. Netvfi-Ree., 8J/ 
{1920)y Eo. Sy p. 131, figs. 2 ). — This is an a(.‘COunt of exiierinmuts with a leaky 
wooden flume in an irrigation district in southern California. After other 
means of stopping a 50-per-cent leakage had failed, roofing paper was used 
and resulted in keeping the leakage hi‘low 10 per cent for live yiaiis. Three 
types of paper lining were experimented with, and the su(*cessful tyjie was 
applied as follows: 

The flume was first strengthened and plugged and the .seams mopped with 
asphalt. The felt lining w^ns applied while the asphalt was still hot, thus 
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forming a tight i)onil !)elweGn the lining and the flume joint Laps in the lining 
at joints were nailed with large flatdieaded roofing nails. Die roofing paper 
was plae<Hl on toj) of flu* lining and niop)KMl wilh hot asjfluilt. 

SelLcleaniiig screen for siiiall ennals iKngin. Newa-Rcr,, Hit {Ifl20), No. 5, 
p. 128, figs, 3) —A self-oleaning screcm for excluding floating solids, leaves, and 
other debris Iroiii small canals is described and illustrated. 

Tile drainage, .1 A Kr^(} (j^Ufaou Citg, Iowa: Manon City Brick d Tile Co., 
1918, pp. 1.1 in\-\~ii3, ph. G, figs, 42).- — This is a popular treatise on tlie subject 
of t'arin tib‘ drainage, in wiiieii an explanation is given ol’ lunv and why tile 
drainage will benefU the soil, together with instructions for the proper installa- 
tion of tile drainage s,\ stems nmhn- di flm*(*nt conditions, ''riio author apparently 
favors the ns(^ of clay tile in this work, although he takes ui) bideily important 
}K)inls to be considm'cd in the selecli(»n of cement tile. 

I)etcrniiiiati<»ii of Kutter’s roiighness iu a drainage ditch, K. Losabd 
{Kogiu. A(irs-h*r( , 83 {lUiP), No 20. pp. 931. 933, figs. 5). — Experiments on tbe 
valiu* td’ a in Kultcr’s lormula, imuie on dUclics in the tlrassy Lake and Ty- 
roiiza drainag(‘ district in Arkausa.s, are reported. Tlie soil is a stiff, lieavy 
gumbo ;nid ihc plant growth i^ (jiiite deiist‘ and ])rofii^<‘ 

Tbe nveruge id’ (UL lit \ ,iUies ol a wa; wnmd to be 0<),‘IT7. It is concluded 
that for dip lies in soil of this kind the \alm‘ of Olkl, which is commonly \i&ed, 
is not liigi) (‘maigb, and tbal the \aliK‘ of OOflo is the one more nearly correct. 

Th(‘ lexeling of soils in Egypt, iM Mossmu and Apdebeau Ufa {Bui. 
Vnitni A<n. INjgpic, IG (BilH), No. 133, pp. 81-134, pis. 8, Jigs. 7 ). — This hiilletlii 
deals witli typi's of app.'iratUN UM^d tli<‘ incilmds omp]oye<l, and the (‘ost of 
leveling agriculiural soils in I^gy])t. Among tlie tools iiJ-od for this imrixtse are 
plankers, plaidc drags and scrapers, amt serapers of the inverting t>pe, eorre- 
spopdiiig to the tpual metal .scra]H*r exi'cpt that they are made of plank. This 
hmt tool .seems to Ik' the one most generally used with the most elfeclive results, 
ronsideralde cost data are ghen in graphic form, showing the relation between 
eost, (U‘pih of '•crapimr, and distance o( haul 

Koad laws of the Statt^ of Idaho, c*om]ak‘d ]♦> J. W Arxey and M. IT. 
Eusi \(’E {B(ns(', Stoli’, | PUP] pp 31]) - Tnc ii‘>t of tlu'.si* laws is givmi 

as rcvis(‘d to t'chrnar> 1, ibis. 

Oi)untry Hoads Hoard: Mfth annual report, W. rvLinu Rpl. 

Codniru Road:, lid. \ udoroi, 5 {1918). pp. 3)) '-''i'his is a re])ort of the activi- 
ties and i‘xpt'ndit ui’i's of the ('ountry Hoads Hoard of Victiuaa for the year 
11)18. It is noted liial loan exp»-ndnurcs on pm-nianeni w'orks during the year 
amounted to about fiAHkOno. 

< lassi Heat ion and uses of highways and the influence of Federal-aid 
acts, T. 11. JM '.('1 >ox \!.n (Riujiii. N i ir^'-Rrc., 83 {1919), ,Vu. 31, pp. 983-988). — 
Th(‘ uses of higliWii\'> of the United States are ('la.'^sed as agrtciilt ural, recrea- 
tional, commerc'ial, and imlitaiy, bmng placc‘d in this ordm* as an indication of 
the order of llieir imporram'o as dm<*rmlne(l by their T-cspccthe volumes. Tbe 
important modifleal loirs consnU'rcd necessary in order that tlie pre.stait Federal- 
aid law may satistactorily me<‘t tlu‘ national need lor jm])rovt‘d roads and the 
economic need.s of individual communities are discussed. 

The i}re.scnt status of iminict tests on roadway surfaces, A. T. OononECic 
{Engm. and iU)ii tract,, 32 {1919), No. 23, pp. G51, Tlie author d(‘scribes 

tbe impact tests now being eondiU'PMl by tbe liurean of Public iCoads of tbe 
V. S* Department of Agriculture, pointhig out that their aim is to determine 
(I) the amount of impacd didivered to road aurfact^s and (2) the effect of this 
Impact on different tyiies of surface. 
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Brick paving stands first — shows highest percentage in mileage under 
test (Bride and Olap Rec., 56 (19^0), No. 2, pp. 136, 137, fips. 2). — In experi- 
ments conducte^t by tlie Iowa Engineering Experiment Station on the relative 
tractive resistance of hard -surfaced i*oads, monolithic i)rick pavement gave the 
greatest actual mileage and also tlu‘ largest ton-iniieago per gallon of gasoline. 
Concrete in good condition was second, followtxl in ordca* bj bitiilithic, gravel 
in excellent condition, and ordinary gravel. 

The road-building sands and gravels of Washington, M. ]\I. Leighton 
(Wash. Qeol. Survey Bui. 22 (1919), pp. 307, pi. 1, fiys. JfJi ). — This bulletin re- 
ports the results of ti(‘ld examitiations showing the miture. extent, and manner 
of occurrence by countit‘S of the gravel deposits of tin' State of Washington, 
and also reports laboratory tests to ascertain their ])rohal)le cpiality for gravel 
macadam and the various forms of pavement in which sand and gravel are 
used. 

Tests of road gravels for use in gravel macadam showed that practically all 
of the gravels in the State are tirm, durable, and n‘sis(ant to abrasion. There 
are few. If any, soft sandstones and shale rocks among them. 

Sixty-nine samples of road gravel vrere testeii for their resistance to abrasion. 
The inaxinuiin loss by abrasion on any one of tliese samples was ,‘J2 8 per eent, 
the miniiniim loss 2.2 per cent, and the average loss 10.9 per eent. Field tests 
showed that “most of the coars(‘ aggr(»gHtes thus far used in cement concrete 
pavements have a low percentage of wear. The minimum is 2.4 ixu' cent, the 
maximum 14 8 per cent, and the average 5.2 per cent.'’ 

The chief points n^gardlng the sands of the State are also suminariziHl. 

The development of concrete road construction, A. N. .Tohnron (Rrprint 
from The ./. E. Ahlrrd Lectures ini Etiyineerinp Lnirlhe, EU7-1H. HuUvmore: 
Johns Hopkins Vnir., 1918, pp. 79-111. figs. Jf) - -This pap(‘r includes an oiitllue 
of the development of the use of the ('oncn'le road, as well as the development 
of various features of constriadion. 4'lie )>ra('tieal application of th<‘ results 
of investigations and research are also pointed out. 

With reference to the (piality of nmtc'rials. the conclusion is drawn that the 
presence of organic impurities in sand is n»si>onsn)le for most defective concrete 
sands, and that th(‘ colorimetric test furnishes a simple and Inexpensive method 
for detecting the presence of such impurities. “ It is recommeiKlfHl, in propor- 
tioning the materials, that where the coar.si' aggregate is 2 to 2^ In. in size., and 
the sand limit is uasumed at I in., that the proportions he 1 part cement, 2 
parts sand, and 3 parts course aggregate. Where (lu* coarse aggregate is 
limited in size from 1 to in., it is recommended that proportions he 1 part 
cement, 11 parts sand, and H parts coarse aggn*gat(‘. It uill )>e found that the 
resulting concrete will he of approximately the same strength in each 
instance. . . . 

“As a result of careful observation of something over 30,000,000 sy, yds. of 
concre^te roads, some of which w(‘re reinforced and some w(^re not, the conclu- 
sion is reached that the rcunforeement tliat lias l>een ushI, generally averaging 
about 28 lbs. of metal per 100 sq. ft. of pavement, has not lessened the number 
of cracks, but has had a marktHl influence on the width of the (Tack.s that have 
formed. That is, in the nonreinfnreed roads a far larger projK^rtion of the 
cracks have opened siifhclently to lieeome noticeable and nnpiire filling with 
tar or asphalt for proper maintenance. On the reinforced roads a majority of 
the cracks have not opened up siifhciently to be casually noticeable and have 
not required any filling. The cracks which occur are usually transverse or 
longitudinal. Most transverse cracks are occasioned liecause of the shrinkage In 
the concrete due to setting. . . . 
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“The removing of the excess water makes the resulting concrete stronger 
. . . Laboratory tests made upon slabs of (»onerete, some of which were rolled 
and others wood-floated, but otherwise of Identical workinimship and materials, 
showed that the rolled concrete had a cross breaking stnmgth approximately 
20 per cent greatcT than th(‘ wood-floated slab.*' 

Reinforced concrete roads, their construction, maintenance, and life, 
W. M. Jones {Enpimcrino [London], 108 (JOIO), No. 28JS, pp. This 

is a review of Kritisli i)ractice in reinforced concrete road construction, in 
which the author reports certain special details of (‘onstr action which he IiUkS 
foiuul to be satisfactory. 

He is of the opinion that drainage of the road bed is vital, and that the 
subsoil should he of uniform density and slionld be thoroughly consoiidatt^. 
The aggregate used should he clean, hard and toinrh, and free from foreign 
matter, and the sand should Ix^ coarse and wt ll-graded. A well-mixed, rich 
concrete, accurately proportioned, should be used ami not slojipy (‘oncrete. 
Keiuforccinent is considered necessary in Lnlish practice, not only to strengthen 
th(‘ concrete but to prev(‘nt cracking. Rapid <lr\ing should be pre\onted. It is 
concluded that from the liritish \lewpoinl a rtaidorctnl comTelt‘ road jn'operly 
made is to-day the most etlicienl and economical tyi)e. 

Ameiwlinents to recomnieiulcd prac(ic«‘ for concrete roads and street 
construction, H. E. RTmr.D {Vrov Aouo. Eoaerr/c Lost., /J (/h/.9), pp. JfOo-410, 
H) — Uecommemlatloiis are made regarding mixing, consistency, construc- 
llun ami Ind.shing apparatus, and ndnforciiig. 

Ceinoiit-concrete pav<‘ments in New Zealand and the United States and 
Canada, W. E. IR:sh {KnghH’*'ring [Lom/oa], lOH (1HJ9), No. 28 pp. 755- 
757). — The aullior ivvi('ws his own exfier'a nc<‘ in The design ami (*<>ustniction of 
concrete r<»ads and paNeimaits in New Zealand and also reviev. s American and 
t’anadian practi«(*.s ahnig this line. Fiom his {‘> fnaienet* {]i(‘ adoption of the 
following precautions is r(H‘ominonded : 

(1) The thorough pn^paration of the subgrade or foundation, irudndiiig the 
use of a suitable stind reinforeemeiit ovei* irench(‘s or holes wlau’e subvhhuK’e 
may take place; (2) the use (»f tin* very best quality and uniformity of aggre- 
gatt' and cement, ami their tliorougb mixing, uith as small a quantiiy of water 
as is necessary to insure density of mass anti smooth finish; (“») the utmost 
care In tlie tamping, s<'!ee<ling, and trtnvt'ling of tin* pavemeid ; (4) the keep- 
ing damp of the couende during the prtr-ess of setting and hardening; and (5) 
the allowance of aiuplt* tiim* for setting, never less than tiiree weeks in sum- 
mer and four In wintm- or damp or cold weathm*, and preferably longer, be- 
fore tralhc is allowed to use the pavement. 

Report of the comniitte^e on reinforced-concrc^te liighway bridges andi 
culverts, A. B. Cohen {Prov. Amcr. Voncretv Inst., Jo (tOPJ), pp. SC}0-Tf2^ 

7). — In this rejiort recommendations an* niadt* relating to the impoitaut as- 
sumptions necessary for tixing the etlective widtli carrying a concentrated 
load oil a simple reinforced concrete slab suiierstrnt lure, and to related items. 
The points relating to effective width of concrete slabs have, for the most part, 
been previously noted from reports issiuHl by the Bureau <d’ Public Roads of the 
U. S. Department of Agriculture. Other conclusions based on woi'k performed 
at the Lewis Institute and the Highway Department of Ohio are included. 

Load concentrations on steel floor-joists of wood floor highway biidges, 
T. R. Ago and O. S, Nichols (Jotva Knghi. Expt. Hta. Bid. 53 (B)J9). pp. SJ, 
figs. 2It ). — An investigation is rejKirted which was undertaken to determine the 
manner in which heavy whe<4 loads, such as those of traciion engines, are dis- 
tributed to the various I-beams and channels in a higlnvay bridge floor sys- 



680 EXPERIMENT STATION RECORD. CVol.42 

tem consisting of I-bcam and eliauucl Joists and wood planking, such as is used 
on secondary roads. The investigation was confined to the determination ot‘ 
(1) the jK'rcenifige of a wheel load earrhai by each I-beam and ehaiinel joist 
of a highway bridge carrying a wood floor, ior various positions of a certain 
pair of tractor wheels, (2) the effect of using two layers of flot>r planks, the 
upper one being laid (a) lengthwise of the floor, (b) on a diagonal, (3) the 
effect upon distribution of load of loosening tlie planks fi*om the nailing pieces, 
and (4) the eflect of the wheel lugs upon the distribution (ff the load. 

It was found tliat a concentration on a single floor joist e<iual to 55 per 
cent of one wheel load is possii>le where a single thickness of w'ood Hoor is 
laid on the ste<‘l floor joists. The coneenlration on the joists iinmediabdy 
under the W'hcels is generally increased sligldly if the ends f>r llu' plank are 
loosened, but the additional coneeutratiou is small. The concentration on the 
Joists Immediately under tlie wheels is slightly reduced by a s(‘<*ond layer of 
floor planks laid lengthwise of the bridge floor. The concentration on the 
outer I-beam or channel iiicre ^^es rapidly as the load a]»proaclies the side of 
the bridge. The outer joist should liave a section modulus as great as that 
of any otlier joist in the floor sy.st('m. The <*un<.entr;n ion (»n light I-l)eains 
used for joists and placed at intervals is mm*h l(‘ss than on lbt‘ heavier I-beam 
Joists with wader spacing, co they may be safely employed if enough are 
used to insure wheel bearing on tw’o joints. 

Developments in 3 010 in the use of Tnacblnery for highway construc- 
tion, 0. S. TliLL {T'Juffhh S) (1920), No. /, pfj. H-IO) review^ is 

given of progress made in detcrniining types of pbiiit adapted to rapid and 
economical construction of highways. It is noted thrd the u-c of motor 
ti*ucks and tia(‘(or-trailc»v, for material linulag(" incren.^, d. 

Southern yellow june (Nar Orleanfi, La.' ^ouflnr}} J'lne .U\s*oc , 0*. 

ed.t rev., pio idd-f pb 7, 3J) Tliis is the sivtn (edition (d liiis handbook, 

which contains tabl(‘s and iornuilas for use in the design of struct ur(‘s of yel- 
low pine. 

The conservation of wood, T. Wotff (For>itirifiS. Ccoihh, JfO No, JO, 

pp, S72-'JH7 ). — This article deals with 0(‘rmau practice in wood pre^iovat Ion, 
with particular refenaice to impregnation witli metallic salts or jintiseptic 
suhstnm'es, such as (‘i-eosotes and tar oils. Some recent American ])roc(‘Sses 
ere also reviewed, inclndlng tlie sterilization ol gr(’<n timber with an alternat- 
ing electrical (airrent. 

Concrete engineers* handbook, (J. A. Tloon, N. (\ .Tojt.nson r:r al, (New 
YorA*: MeOran -JliU Boole Vo., hw., /P/3, pp. \ A//f-f-33;7, pin, 2, P<sd) — 
The )>un)ose of this haudhook Is “to make available in concist' form the best 
of present day knowledge concerning concrete and reinfonaMl (‘oncreti' inid to 
present comiiUte data and details, as wtU ns numerous tables and diagrams, 
for the design and construction of the xmlncipal types of concrete structures. 
Although intended as a working manual for the engineer, the flrst few^ 
sections of the book may he read wdth pruflt by any one engaged in conende 
work. In th(*se sections an effort has been made to present the latest authori- 
tative knowledge in regard to the making and placing of concrete in sncli form 
that it may he applied in the field to the bettermcait of construction.” 

Principles of reinforced concrete construction, V. R. TxjKNKAUiiF and R. K. 
Maitekk {New Yoric: John Wiley d- Bonn, Ine., 1919, H. ed., irv. and ml., pp. 
VlII-F'iSS, pU, 2, pgn. This is tbc third revised edition ol this book. 

Heparate chapters are devoted to the theory of flexure, bond and shear, and the 
design of beams, and a new’ chapter has been added covering the analysis of 
flat slabs, Including slabs supi)orted on beams as w^ell as the so-(*al]etl flat slab 
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of floor construction. Tlie chapter on building construction has been 
('xtendod to include a moi'e delailod treatineui of conlinuous bcMins and girders. 

Reinforced concrete design tables, AI. K. TuoNfAs and (\ K. Nk iiols (/Vew 
York: Mvilmir-Hin Book Co., Jnc, 1917, pp. fii/s. //).— This is a 

handbook of formulas and tables to be used by the designer of reinforced con- 
crete, and includes data for slabs, simple beams, lee beams, double reinforced 
beams, and square and hoopfHi columns. 

Tests of concrete in tension, T. Ti. (’auver and J. H. QrENSE {Engin, News- 
Rec., SS {1919), Eif. 21, pp. 1005, lOOd fig^. Jj). — The apparatus used is described 
and tests of coiKUvte briciiudtes o in. square, at ag(‘s of from 57 to Obt) days, 
are reported. A mixture of 1 : 1.412 : 2.dU was used. The greatest tensile strength 
of 492 Ihs. per square inch w*as obtained at (>09 days, and the tensile strength 
varied from this amount to 2(iS lbs. per squaie iiah at 5S days. An interesting 
development of the test was the faid that the permanent set became negative 
in some casi^s. 

Tlie solubility of Portland cement and its relation to theories of hydra- 
tion, ,1. (\ Witt and F. D. Keyes (Philippine Jour. Hn., >S'cc/. A, 13 (1918), No. 
/f, pp. lJf7-1(j3, fig. 1). — Experiments are reported In which it was found that, 
when ctanenl is shaken with water in a closed viKsel, large amount.s of caleiuni 
with relatively small amounts of most of the other elenuaits present go into 
solution. Th<‘ fact(»rs that afTt'ct the results have been lonnd to be (1) absence 
of carbon dioxid, (2) inetlu»d of agitation, (3) limmiNs of grain, (4) vedume of 
water, and to) linas Of these, volume of waiter is the na^st imjiorlant. As 
tht* volume of w'alor is Incrinised, the amount of calcium going into solution in 
a givi'ii tins* incrcasi's rnjiidly. When ('eiia-nt is treated w^ith approximately 
8,(KK) liriKvs its weight of water, 00 per ceiil <»f tin* calcium puvsfmt goes into so- 
lution ill 24 hours, with indications that still more would dissolve in a greater 
volmnt'. Though the uork was not mulerlaken as a study of h.Mlration, the 
results obtained ari‘ closely nduted to the theories of hydration that have been 
lonnulated from tinu' to tlm(‘. 

“Since all the important tonqxamds in cenamt contain caleium and 90 per 
cent <»f all calcium present goes into solution, it may be stated that under favor- 
alile (oudltlons the h>dration of all important couqxanuls nvsuHs in the forma- 
tion of calcium hydroxid. It has not luxui lound possible to (»lMain a satunite<I 
solution of calcium hydroxid liy shaking e(‘meut in wati*r. This may be due 
to the faet that presence of dissohed calcium h.vdroxul Inhihi-s further hydra- 
tion, or it may be that win*!) the coucentrathMi of tla^ calcium hydroxid solution 
reached a certain value a colloid is formed, according to IVilchaelis’ theory.” 

Some generalizations on tlie inlliieiice of siibslam es on <‘cmeiit ami eou- 
crete, J. V. Witt {Philippine Jour, Sei., Seet. A, 73 {1918) No, t, pp. 29~It8), — 
A review of the work of otliers bearing on the subject is givim, and exiHU‘i- 
ments reported on the action of solutions of the chlorids and sulphates of 
sodium, zinc, nml copper, the nitrates of .sodium, pot.-issium, and ammonium, 
and the bicurbonates of sodium and potassium on briquettes made from each of 
four brands of cement. Four concentrations of each of the solutions were 
used. 

It was found that the general tendency of all the solutions is to decrease the 
tensile strength, (if the 852 n'sults (wliich represent 1,050 briquettes), only 44 
show'ed an increase in strength and, as a rule, this ineixTise was small. The 
greate.st numlier of sucli case.s occurred with the suliihates. Idie increases 
occurred mostly wdth cements containing the most sulphates, ami \vith the 1 and 
the 0.5 normal solutions. 
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The decreases in tensile strength were most prominent with the 7-day 
briquettes, and the principal ones were with the maximum concentration of each 
solution employcHl. Cement containing the most iron, lime, and magnesia and 
the least sulphates was the most sensitive to the effect of the solutions in 
lowering the tensile strength. With this cement, every solution used caused 
one or more series of brupiettes to fall below the specitied limits. Apparently 
there was no relation between the effdct of the solutions on the set and on the 
tensile strength. On th(‘ l)asis of their effect on the set, the salts may be 
divided into two groups: (1) Sodium chlorid, sodium nitrate, iK)tassiuiu nitrate, 
ammonium nitrate, sodium sulphate, sodium bicarbonate, and potassium bi- 
carbonate; and (2) zinc clilorid, copi»er clilorid, zim* sulphate, and copper 
sulphate. 

When a member of the first group was u<]ded to a cement, a small amount of 
the salt caused a retardation of the set. After a uiaxiuiiiin })oint was reaehed, 
the set was accelerated by further additions i)f 1lu‘ substiiiico until tlie original 
setting time was reached or even The second group siiowed a re- 

tardation with the lowest concentration of each solution employed, and this 
increased with increasing concentration. For the ranges studied the time- 
concentration curves of these salts rose, iiuietlnilely. This was contraiy to the 
corresponding curves of group 1, w'hich jnissed tlii’ougl) maximum points. With 
the salts Investigated, the jiositive ion was more important tluni tiie m^gaiive 
in deterhiining the etTirl of an electrolyte on cemenl. Tliere w’as no wvil- 
estahlished relationship between this effect and tlie solubility of any calcium 
compounds that may be forme<l. 

Concrete hardening accelerated by calcium chlorid [Convrrtc [Dctroiiy 
Mich,'\, 15 (I919)j 5, pp. IJO ). — The result^ of an invesiigation con- 

duct€Kl by tlie U. S Ihireau of Standards on means of acci‘leratiiig the rate of 
iDcreas(‘ in the strength of concrete an* reported. 

It was found tliat tlie gauging of concrete with solutions containing small 
amounts of calcium chlorid gave tlie most ellicient result'^. Several other chemi- 
cals were tried with no practical iHaieficial effc'ct, namely, ammoulnm hydroxid, 
ammonium carbonate, sodium phospiiati*. .^odium sii)i»hat(‘, sodium liy<lrati*, 
sodium carbonate, oxalic acid, potassium sulphate, and sulphuric acid. In tlie 
mortar tests in mixtures (»f 1 : 3 Ottawa sand, the addition of from 1 to 5 per cent 
of commercial calcium chlorid to llie mixing water did not materially affect 
the time of set of the cement. By using 2 to 4 per cent ealciiiin clilorid tlie 
tensile strength of the mortars was increased from ir>,5 to 2,‘>t) per (‘lah at an 
age of 24 hours, and from 173 to 190 per cent at an age of 48 hours. In the 
various mixtures of Fotuinac riv'er gravel concrete, the addition of 4 per cent 
commercial calcium chlorid to the mixing w^ater gave consistently the best 
strength increase; in some samples this was spedally noticeable at early ages. 
The use of pure calcium chlorid gave strengtlis about 30 per cent above those 
attained with the use of commercial calcium clilorid. 

Further experiments to determine the strengtli and durability of concrete 
containing small amounts of calcium clilorid iiiKka* various curing conditions 
and to ascertain the etXt'cts of sucli additions on the corrosion of metal rein- 
forcing are also reported. The elTect of the addition of calcium chlorid on 
the compressive strength of 1:3 standard sand mortar was to give a marked 
percentage of increase. Under freezing conditions, the calcium chlorid treated 
concrete slanved the same marked percentage of increase in strength as the 
specimen cur(?d in the laboratory. Results of the corrosion tests showed that 
at the end of a year in both the J : 2 and 1 :3 mortars gauged with 4 per cent 
calcium f’lilorid, both with the galvaniz(*(l and the plain expanded metal lath, 
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that tbo metal had been attacked varying in amount from a few rust spots on 
the gaJvariized lath to complete rusting through in some cases of the plain 
lath. Lath embedded in 1:3 mortars not gauged with the calcium chlorid 
exaruined at the same time showed the metal absolutely clean, with no indica- 
tions of corrosion. In the cases of the rods embedded in 1:2 and 1 : 3 mortars 
and coneret('s of mixes of l:li:3 and 1:2:4 proportions, gaugcKl with 6 
per cent solution of (*alcium chlorid, all the metal had been attacked, showing 
rust })its, while tlu' rods in lh(' mortars and concretes mixed with plain water 
were not corroded at all. 

Effect of calcium sulpliaio on cement, J. O. Witt {fJngin, Worlds 16 
(1020), No. 2. pp. pgs. 2).- — Experiments conducted by the Bureau of 

Science of Manila showed that if clinker is ground in a small laboratory mill, 
Its avt^ragc time of set is independent of the amount of calcium .sulphate added. 
When ground in thr regular wa.\ at the plant it must liavi' a sulphuric anhydrid 
content of 1.8 per cent to in.sure a normal set. The effects of exposure to air 
and of additions of hydra t(‘d lime were found to be independent of the .sulphuric 
auhjdrid content. Souiulm'ss and normal coiisist(mcy w(T(' independent of 
the sulphuric anhydrid eontiad, except that the iatti^r increased with the amount 
of hydrati'd lime present. 

Pressing out mix water add.s to cement mortar .strength, C. T. WisKOClL 

NiO( s~Rrc , 84 {1010), ,\o. 3 . pp fi<is. 3). — Tests made with spe- 

cial appaiatus at th(‘ Ti iv(*rsjty ol (California on the effect of expres.sing the 
wat(u* from C(Miient mortar ranging from neat to J :o mix ami a constant 1:4 
mix on stri'iigth are rt‘port(Ml. 

It was found that iming pressures up to 30,CK)0 lbs, per square inch gave very 
high eouipressne values. “ 'flu' greater percentage increase in the strengtii 
of the lean mixes was cansisl by th(‘ liiglu'r relative water content of the 
mortar as ba.s<*d on 1b(‘ amount of cement u.sed. 4'he stiff or consi.stency of the 
richer rmxe.s {irodiici^l rt'lativ<4y greater strtmgths in the controls and lower 
strengths in tlu' pressure specimens. . . . 

“This explanation was verifitYi hy making a siieciul batch of neat cement 
mortar with 37 25 per cent watcu* by weight of cement. Ih’ossure specimens 
made from this mixture weiv Of times stronger than the controls. The mold- 
ing pressure, 30,(M)0 lbs. per stpiare inch, tlnis jiroduced ao increase of 575 per 
cent in the compressive strength. The average strength of the pressure speci- 
mens mad(' from mortar mixed with 25 i>er cent water \vas 14,230 lbs. per 
square iiicli Pressure specimens made from the wetter mortar averaged 17,080 
lbs. per S(juare inch. . , . 

“ Incivasing the amount of w’ater expressed has a decldCMi effect on the 
strength, esjiecially at the low’t‘r pre.ssure. At lO.OtX) lbs. per square inch the 
jiercentage increase in strength about 570 jier ciail. while the maximum 
pres.snre (30,0(X) lbs. per square Inch) raises this percentage increase to 810.“ 

Effect of vibration, jigging, and pressure on concrete, I). A. Abkams 
{hJngin. and Voniract., 52 (1019)^ No. 13, pp. 352~-354r fign- 7). — The results of an 
experimental study conducted at l.ew'is Institute on the effect of vibration and 
fU’essiire on the .strength and other properties of fresh concrete are report(?d. 
The test series included 000 compression tests of 6 hy 12 in. concrete cylin- 
ders at the age of 28 days. 

It w'as found that varying the numbiT of strokc.s from 12 to 50 on each 4-in. 
layer in the standard method of hand-puddling with a I -In, bar had little in- 
fluence on the cojujin^ssive strength of ordinary plastic concrete. In general, 
the tamping methods used gave lower strengths than hand-puddling. A tamper 
of large diameter for a given weight was less effective than one of smaller 
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diameter. Increasing the thickness of the layer from 4 to C in. caused a falling 
off in strength of about 12 per cent for tamped concrete. Tumping or puddling 
the llrst 4-iu. layer only, caused a falling off In streiigth of 10 to 13 per cent. 
Striking the metal form with a steel bar after the completion of molding by 
the standard method had no effect on the strength of concrete. The ** standard ” 
method of hand-puddling, using 25 strokes with a f-in. steel l)ar for each 4-ln. 
layer of concrete in a 0 by 12 in. cylinder, is recommended for laboratory tests 
of concrete. 

Vibration of the specimen after molding by means of an electric hammer 
running at 1,000 r. p. m. had little influence on the strength of the puddled 
concrete iij) t<> a period of about 30 seconds. If continued, there was a steady 
falling off in strength ; after 45 to 00 seconds the strength was only 90 per 
cent of that produced l)y the standard method of puddling. 

In general, Jigging in any manner with (he iipparatns ust'd reduced the 
compressive strength of tl\e concrete regardless of the heiglit drop, rate, 
or duration of treatment. Exceptions were found in the dry mixes and those 
made of aggregat<\s of the smaller sizes. There w'as little dilTerenee In tin' 
effect of jigging due to the quantity of cement used. In tlie very dry mixes 
the strength, due to jigging 20 seconds, w^as increased about 25 per cent. The 
wetter mixes (relative consistency I.l to 1.25) were reduced iti strength 3 to 6 
per cent by jigging. 

Pebbles and crushed limestone as coarse aggregate gave essentially the same 
results in the jigging tests. The eoiicrctes for flner aggregates showed a ma- 
terial Increase in strength wntli jigging in both 1 : 5 and 1 : 3 mixes. For aggre- 
gate coarser than about § in, jigging reduced the strengtlt ti'om 3 to 10 p<T 
cent. The grading of the aggregates (for a given ruaxiiiuini size) had little 
influence on (lie effect of jigging. 

The greater the droj) the greater tlie roduetion in strengtl) for 1 ; 5 concrete. 
For a drop of i in. the strength was reduced 12 per ciuit. Tlie faster the rate 
of jigging tlie lower the strength of 1:5 concrete. Fsiiig 1^-in. aggregate at 
150 r. p. m. the strength was reduced almut 13 p<‘r cent. The strength of 1 : 5 
concrete fell off rapidly with the duration of jigging. AfttT 2 to 3 minutes 
jigging the strength was reduced about 20 per cent as coinjiared witli the 
standard metliod of hand-puddling. Allowing tlie concrete to stand for a 
period of time before jigging increased the strength to a slight extent. Tin' 
maximum increase w^as found at 2 to 4 hours. The application of a pressure 
of 1 lb. per square inch during the jigging process (equivalent to a head of 1 ft. 
of fresh concrete) gave the same strength as standard hand-puddling. Molding 
the cylinders by the stamlard method on the jigging tabl(‘ wiiile it was in 
motion gave th(» stuiie strength as standard hand-puddling without jigging. 

The compressive strength of concrete was increased by pressure applied ira- 
mediately after molding. For a pressure of 200 to 500 lbs. per square inch the 
Increase was 20 to 35 per cent. The duration of pressure as between 15 min- 
utes and 16 hours produced no difference in strength. There was a steady re- 
duction in the water-ratio of the concrete with tlie application of pressure. The 
application of pressure increased the strength of concrete in accordance witli 
the quantity of mixing water expelled. The tests of concrete subjected to 
pressure showed the usual relation betwwn comiiressive strength and w^ater- 
ratlo. 

Tests of eighteen concrete columns reinforced with cast-iron, J. Txk'KER, 
JR. and J. G. Bragg ((/. S. Dept. Coni., Bnr. standards Teehnol. Paper 122 {1919), 
pp. pis. 8, fff/s. 13).— A description and discussion of tests of 18 reinforced con- 
crete columns to determine the suitability of cast iron as a reinforcing ma* 
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teriu! when used with the usual spiral hoop and vertical steel rod reinforcln^c 
is driven. The cast-iron relnforclnj? consisted in most cases of cast-iron cylinders 
of different diameters and wall Ihickncsses, wliich were pla(*t'd In the eonter of 
the column. In two cases cast-iron I-heanis with lonj; oblonpc holes In the web 
were usc^il for reinforcing. 

Th(‘ behavior of these columns tested to failure was similar to tliat of or- 
dinary concrete columns reinforced Avith spiral and longitudinal steel rods. 
Tlie concTote shell began to fail at tlie same strain at which cylinders of plain 
concrete failed, an average of almut 0 00145 in. per inch. This type of column 
gave amide evidence oi approaching failure. The economical limit of cast- 
iron reinforcement to be used is given by the formula 

Per cent cast iron— or ?A p<*r cent using the viducs de- 
termined in this tef^t. f( -maximum stress withstood by tlie hooped con- 
<'roto: f'oi* 1 i>er cent spiral reinforeiiig aia! 1:1:2 t'oncrele this value ap- 
jK^ared to he 5,^00 ih.^^., or 2‘i |>(‘r rent ineM‘Mse ahov(' the iinrestraine^l strength 
of conereto, /»™maxiiTmm stress witli.stood by cast iron: A fair value for 
this \\(»nld 1 m‘ ()0,o()n ll*s. ft - .strt'ss in fh(‘ cast-iron reiiifor(*ement when the 
ooiofun 1 ^ {ui'^laiiung maximum load or al>ouf lbs. 

I'locotil sM'ity ami variation in piloh of lh<' .'•'])iral and variation in depth of the 
longil mliiKil sto(d rods of tiie column aiiparmitly did not afl’ml its strength. 
TIm' mavimum stixuigth of ttio c<*limms ',\ns not <iuite (*qual 1o tlie strength of 
tin' ('ast-iron ivuntoroomeni to'-teil ind''pemh‘utlv, plus tlie strength of a spiral 
reinf(>roo(l columu. Tin' (Mdumus (omiueixint to scale at from 5S.r> to 77.5 per 
('('Id of maxiimim load a.-> agaiiwt irom 77.2 to 04.7 per (‘cut f(»r ]ilnin spiral 
r(’rnforo(*(! ooiumns. d'ho average maxonum tidal load with.^tood by tlie various 
cast-iron remtoreed ('oiunms \\a"< SI.') ]>< r cent greater tlmn lliat withstood 
h.A ]daiii s])lral columns of tin* same length From nine columns of the same 
cross-sei (ion and lengths id from (J to 14 ft. witli 12 5 per c(*iir oast iron 
(that H. of total aiH'a of uist-iron, rod>, and concrete Avithin si)iral), tiie 
P 

formula --12,5tH) — 20 I is derned. In this. I* -- mean stress ui>on total area of 

oolumn ^\lthnl si>iral, A — total area as above, and / length id column in 
inches. 

Filling the holloAv cast-iron core id the (*olumns aiiparently added approxl- 
matey (5,500 Ihs. for each sqiuiri' iimh of cross siadion of tlie eoncivt(‘ thus tilled 
in. It also increased by 20 per cent the load withstood at the first signs of 
failure. 

Varying the radius of gyration of tlie cast-iron-tuhe reinforcement, the cross 
section of the cast iron remaining constant and the tube hollow^ appeared to 
have th<' following re.^uUs: (HA li> per <*ent greater load in the (‘olunms with 
the smaller dianiotor pipe before the first spalling or indication of failure, 
(2) the same ultimate strength and the same total load, and (8) tlie same 
strain curve for all columns. 44ie splicing ot the columns OAidently made the 
spliced sections stronger than tiie rest of tiie eolumn section. The column did 
not buckle at tliese points. The columns Avere stlffer tliaxi any of the other 
columns, and failed at the aA^cnigo maximum of tlie other columns of the same 
length. The (^olunms Avith I-seetlons were apparently exactly similar in their 
action to those of the same percentage of cast iron in tlie form of tubes and 
did not show any signs of bending until after the maximum load had been Avith- 
Rtood. 

Burnt earth concrete, ivith Iron and wood reinforcement, L. P. Hodge 
(Engineering (London], JOS (1919), No. 2S0J, pp. S02, 303, figs. 11 ). — Experi- 
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mMits and practice are reported from which the conclusions are drawn that 
well burnt earth can be safely Rubstittitcd for stone In concrete when the cost 
of stone is prohibitive, and that hardwood can be substituted for Iron or ste<*l 
reinforcement v itli udvantaffe in fairly large sections when the cost of iron is 
prohiI)itive. In sections of small depth, however, the cost of converting the 
wood into thin strips and the diPlrully of so placing lUeiu as to get sntlicienl 
tension and sufficient surfac(' protection outweigh the advantage. 

The most suitai)le wood with reference to uniformity and ultimate resistance 
to tension \A'as found to l)e greenheart. 

Wind motors: Their possibilities and limitations, F. C. Poulton (Jour, 
Uoy. 8oe. Arts, 67 {1U19), No. StfSO, pp. 590-50^; also in ^?ct. Anur, Sup,t 88 
{1919), No. 2286, pp. 286, 287). — This article deals with the possibilities and 
limitations of wiiai motors foi* supi)l>ing i)ower for corn grinding, pumping, 
general fanu-maeliii)(‘ry operation, workshops, and generation of electricity 
for Hglit and power, with special r<Terence to condilirms in the United Kingdom. 

Prime mover of high cfliciency, F. E. D. Acland (Scl Anier. Sup., 88 
(1919), Nos. 2282, pp. 20Jf, 205: 228S, pp. 218, 219, 282, ftps, d).— A description 
is given of the general features of the so-called Still engine, which is a new 
type of internal eombustiori engine utilizing the heat Pf riniiation and exhaust 
for the gencratum of steam, ^^'hich is use<l for increasing the general efficiency 
of the engine. The principles ot the engine and the results of tests are also 
summarized. 

Gas engine troubles, V. V. Detwtleh (Hicn. Rpf. Kans. State Bd. Afjr., 2t 
(1917-18), pp. 108-110, fias. Jf). — The author hnefly outlines farm gas engine 
troubles and remedies therefor. 

Kerosene as a fuel in high-speed eiigliics, I>, F. Sf:\7'on {Mech. En^/in, 
[New York], 4 I {1919), No. 11. pp. 881, 882, ptfs. — A seric's of tests on a high- 
si>eed, hcav>-duty type of engine, using kerosene ns fu(‘l, are reported. 

A seri(‘S of tests was lirst run wifii various temperatures in the vaporizer, 
air entering the carbundor at a constant temporaUire. The temperjiture of the 
intake air was maintained at 1ir>^' F., and th(‘ temperatnn* around tlie vaporizer 
was increased from an initial by IdtF increments until a temperature of 
65b" was maintained on the l>ypass p\ rorneter. The loads carri(xi inuh^r this 
condition were approximately ,5, 10, 15, and 20 h. p. Te^sts were also made 
increasing the t('mperature of the intake air by inertmionts of 10°. 

It was found that tlie thermal efficiency i>f the engine was ])ractlcally con- 
stant througliout all heat changes made. At low heats the motor would not 
idle down below SOO or 000 r p. m. At the except ion.-dly high temperatures of 
the ingoing do^\^l gas<*s (about 375*") the engine <M)uld tie idled down to 150 
r. p. in , would pick up almost as well as when burning gasoline, and could be 
started on kerosene. The only advantage in heating tlie ingoing air and gas 
was that it made the motor more flexible. 

“ It is the belief . . . that a motor designed as follows would handle kerosene 
at all loads successfully : The pistol displacement should be greater per horse- 
power than that commonly used, a higher compr(‘Ssion pressure should be ob- 
tained, the intake passages should be large and short, and the intake gas 
should be heated to a teinptu-atiire considerably above the boiling jioint of kero- 
sene. This probably would be done with the exhaust gases, necessitating 
an automatic temperature control at all loads.” 

Weighing liquid fuel in engine test, J, S. A. Johnson (Power, 50 (1919)^ 
No. 18, p. 656, fig. 1). — In connection with a teSt of interna l-c^mihustion engines 
at the Virginia Polytechnic Institute, it was found that in the weighing of 
liquid fuel the actual weight of fuel used must be calculated by subtracting 
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from the difference recorded by the scales between the weights at the beginning 
and end of the test, the weight of a volume of the liquid equal to the volume 
of the dimensions of the suction pipe between the levels of the liquid at the 
beginning and end of the test. 

Researches on the resistance to wear of parts of agricultural machines, 

l\l. UiNGELMANN {('ompt. Rcnid, Acad. Bci. [PariAf], 169 {1919), No. 18, pp. 807- 
80.9). —This is a brief outline of methods proposed by the Society for the En- 
couragement of National Industry of France for the testing of the wear of the 
metal pjirts employed in the construction of agricultural machines under vary- 
ing comiitions of iis(\ the i)iirpose being to develop questions relating to dura- 
bility of th(' metal, heat treatment, etc. 

Agricultural tractors, INI, dk MAGAniiAEs {Escola Agr, ** Lviz de Queiroz,*' 
riracicaha, Brazil, Ncr. Engcn. Rural, Bol. S {1919), pp. 13, figs. 9 ). — This is a 
brief review <^f experimental work with tractors as conducted l)y the Texas 
ICxperiment Station, and a <llscussion thereof to show how the results may 
he adapUxl to coialitions in Brazil. 

America?! tractors in the English tests, J. E. Matittn {Farm Machinery, 
No. lJfiil,--lJf65 (19/9), pp. IS, Ilf, 58. 60, 62, 6^, figs. 8).— This is a general report 
on the international field demonstration held at lAncoln, England, from an 
AriKoMcan vic\v]>oint, ( 'oinparisnns are drawn between tills demonstration and 
similar e\en1s that ha\e heiai held in America, and the ojilnlon of the British 
farmer regarding modern methods is analyzed. 

The soils on whh li the plowing demonstrations were condneted furnished two 
extremes, one heiiig a lowland heavy clay and (he other a light upland loam. 
On ilie lowlaml soil the resistance to traetion offered by plowing varied from 
592 lbs. with a 9-in. bottom at a HLin dejith to 819 Ib.s. with a 9-in. bottom 
at a (Mn. depth. On the light loam soil the resistance of plowing varied be- 
tween 592 jind 595 lbs. at tbo same width and depth of cut. 

In the hauling trial each contesting tractor was required to draw a trailer 
wagon up a liill, loaded with pig-iron liars, until the limit of its power or Its 
traction ^^as reaclKHl. It was found that rubber tires or even smooth drive 
wlK'els had a very great advantage over ordinary cleat or spud drive wheels 
In this test. 

The Lincoln tractor trials, T. Close, B. ,T. Owen, and H. O. Rtchardson 
{Jour. fid. Agr. lLf)t^(Jon^, 26 (1919), No. 7, pp. 686S90 ). — This is a preliminary 
report of a large tractor test condneted in England. 

A notew'ortby feature of th<‘ trials was the evidence that considerable atten- 
tion is being paid to reduction in weight and to rendering vital parts of the 
machliu'ry mor(‘ acc(\ssihle. Tvittle dilTcrence was found between the compara- 
tive values of high-speed and low-sjieed machines. In comparing wheels with 
cnter]>illar tracks it was found that the advantages of the latter do not lie 
in their distinguishing feature. All the plows operated in the test turned 
narrow furrows and were fitted with genera 1-purpoFip breasts. Another feature 
of the plowing was the general adoption of self-lift plow’s. Riding plows were 
in use with a few of the heavier tractors, hut no advantage was evident. 
The ma.1ority of the tractors gave ample evidence of their suitability for pro- 
viding power for thrashing. 

Tests of work with tractors at Bourses, 1010, E. RABAxf: {Prog. Agr. 
et Vitic. \Fd. VEsi^Urntre], 40 {1919), No. 4^^ PP- 879~xTO).— Cultivation tests 
using 15 different tractors and motor plow’^s of French, British, and American 
manufacture, and tests of plow’s, pulverizers, and other cultivating implements 
are briefly reported. The work was done on very tough, dry, siliceous clay 
soil, plowing to an average depth of about 15 cm. (5.9 in.). 

170678°— 29 7 
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It was found that soil deep plowed with a tractor was better pulverized 
and not so dry as other soils. The work was, in general, done with greater 
ease, and the soil was more completely inverted and in a condition to make 
better use of atmospheric moisture. The soil on which the tests were con- 
ducted had been deep plowed the previous year, and it was noted that it had 
retained more water and was easier to plow than soil which hud been shallow 
plowed. The tests indicated the advisability of having an ample factor of 
safety in the rated power of tla^ tractor motor, in view of the sudden and 
large overloads to which this type of soil subjected the tractor during plowing. 
It was found that tlie tractive effort increast^d in this soil and under the 
conditions of tlu' tost with the square of the depth of the plowing. 

The detailed data of the tests are reported in tables. 

Farming by motor {fjandon: Timplr PrvHn, Ltd., pp. 95, figs, GO). — This 
pamphlet gives considerable ]>opular information regarding farm tractors and 
motor plowing from the English viewpoint. It includes illustrated examples 
of the wwk tliuf can ]>e dom^ with motor tractors, and information for guidance 
in the selection of machinery for motor Ullage. 

Mechanical cultivation and its use on a small scale on small farms, 
Hoti’ENGER {Cong. (/da. Mnic Civ. Scss. Natl., 1918, Trav. Pr^paratoircs, 8sect. 
VHy 06nie Rural rt Indus. Agr., pp. 179-192). — Tins is mainly an economic 
consideration of the use of tractors, motor plows, and other mechanically 
propelled cnltivating apTiaratiis on small farms in France. 

Actual motor cultivation, T*. Le<xek (La MotovuUurc Avfuellc. Paris: Sor. 
Agr, France, pp. 28, figs. 23). — This pamphlet gives an analysis of tractors, 
tractor plows, ami cnltivating apparatus, with particular reference to the con- 
struction of their characteristic working parts and their mechanical operation. 
Tractors are divided into tVnir (•at(‘gorio.s, as (1) tractors, properly s]i('aking, 
which draw cultivating implements and can be detached therefrom, (2) auto- 
mobile plows, (3) cable tractors, whlcii draw cultivating appamtus hy means 
of cables, and (4) so-ealled hnnh*rH, which haul themsedves and cultivating 
apparatus by means of anchorc'd cables. The general construction of these 
types is described, with particular reference to the number, distribution, and 
oi)eratioii of the wlie^ds. A suimnar.v of recent experiments is also given, most 
of the data from which have iu'cn noted from other sources. An appendix is 
included which gives graphic data on factors influencing the rne<*hanic:il opera- 
tion of the tractor, including such m.atters as volume of soil removed per horse- 
power-hour, increase of consumption of fuel per horse-iK>wer with decreas- 
ing charge, relation iietween tla* volume and weight of fuel consumption, con- 
sumption of fuel per acre plowed at different depths, and fuel consumption In 
gallons per acre under different conditions. 

The week of motor cultivation in autumn, G. Coxtpan (T^ic Agr, et Rurale, 
9 {1919), No. h5, pp. 321-330, figs. 12). — Tliis is a n'port on tractors, tractor 
plows, and other motor-propelled cultivation apparatus as tested in France 
during the past fall. These included a number of tractors of American manu- 
facture. No specific test results are given other than general results of 
performance. 

Plows for mechanical cultivation, G. Diwai. {Vie Agr, et Rurale, 9 {1919), 
No. J^5, pp. 331-334, figs. 5). — This article deals with the mechanical details of 
French and American j)lows for use with tractors. 

The economic limit t(» motor truck weights, R. C. Barnett (Engin, and 
Contract., 51 {1919), No. 1, pp. G, 7; 52 (1919), No. 14, pp. 374-380, figs. 6),— 
An extensive mathematical analysis is given of annual cost of roadbed, annual 
cost of motive power, and annual cost of vehicles, as functions of total annual 
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cost of motor-truck transportation, with a view to determininj? minimum 
cost per ton-mile as a basis for road and truck selection and design. 

The first general conclusion is drawn that an increase in the size and weight 
of a motor truck tends to Increase the annual cost of pavement and to de- 
crease the annual cost of power and of the vehicle. The cost per ton-mile, 
which is to be made a minimum, is expressetl as the total annual cost indi- 
cated above divided by the annual ton-mileage. The total annual cost is ex- 
pressei] in terms of truck capacity aud speed in miles per hour by the fol- 
lowing formula : 


Ca-2736«K"/3+48.6K‘/«S2-f- 


2,752 ,000 , 8,880,000 
SK‘/3 SK 


1 22 400 

+ '/-JJ(.0447K\S*+77) 


2,000 

KV, 


In which C^“ihe total annual cost or the sun> of total roadbed cost and total 
operating cost, K the capacity of the truck, and S — the spe(‘d in miles jver 
hour. 

Elevators and transporters of hay, M. Ringulmann {Jour. Apr. Prat., n. 
J 5 cr., 32 (1919). No. JH, pp 363-371, ffpft. 8 ). — This article gives a mechanical 
analysis of several dirtenuit tjpes of hay-unloading apparatus, including roi>0 
slings, fork.s, ami single and doulile hooks, as used in France. 

On the design of railway wagons for the carriage of perishable foods, 
A., K. T. Woods et m.. {Dipt. Svi. and Indus Research [Gt. Bnt.l, Spec. Bpt. 1 
(1919), pf). 3) — This report deals with the features and design t)f refrigerator 
and truit cars troni the Knglisli vie\vi)oint. 

Tests of two refrigerator ear.s were made in which the cars were charged 
\\ith ice and salt and allowed to stand on a siding. Observations of the at- 
mospherie teinp(‘ratures and the temjieralures at the top and bottom, taken 
every 2 Uouis over a piaaod of 48 hours, showed that the teini>cra(ures in each 
of the cars were very nearly the same during the t(*st. It was notieed through- 
out that lh(* upper thermoimders showed nearly (*onstant1y temperatures, 
wliieh wtTC from 5 to 7° F. higlnu’ than tliose at llie hottoni. It was also found 
that after the first 24 hours a rise whieh oecurrtxl in the outside atmospheric 
tcuiiperature was accom])anied by an almost similar rise in the temperature 
inside the car. Oaring the exiHU'iineiil tlie atnios])herie temperature ranged 
from 87 to r>7.rF, wUh an average ef 05.25”. The lowest average temperature 
reached in the ear was 40°, the outside temperature at the time being 02°. At 
the termination of the experiment the mean temperature in the ear was 56°, 
the mean almos])herlc tejnperature being then 74.25°. It was noted that al- 
though the car temperature had increased by 10° from the minimum obtained, 
there w^as still a considerable quantity of ice remaining in the tanks at the 
conclusion of the tests. 

It is generally conchuh^d that “(1) the insulation of none of the cars is as 
effective as is desirable, and improvement can be made both in existing cars 
and especially in cars w^hich have to be constructed in future, (2) the deficiency 
in the air-tightness of the cars is a serious matter, espiMdally as regards the 
fitting of the doors. This should be remedied In the existing cars, and proper 
provision for air-tightness should be made In all those wdiich will be constructed 
in future, (3) the provision of ice-tanks in the cars may be considered large 
enough, but the practice of icing them is altogether inefficient, and steps should 
he taken to insure improvements on these points.” 

The literature of refrigeration, G. O. Hodsdon and 0. H. Lees (Dept, Sci, 
and Indus. Rescaroh [Ot. Brit.] Spec. Rpt. 2 {1919), pp* 8).— A list of 170 refer- 
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onces to English, American, French, Italian, and German literature on refriger- 
’fttion is given. 

Buildings for farm animals, M. Ringelmann {Logemenfs dcs Anim<iux Prin- 
eipcH (Un6i'aux. Paris: Lihr. Agr, Matson Rustique^ 1018, pp, 100, figs. 199 ), — 
This books deals flrst with the general iirinclples involved in the design and con- 
struction of living quarters for animals, including l>arns, sheep folds, stables, 
hog pens and houses, poultry bouses, and dog kennels as used in France. The 
second part of the hook deals more specilically with the design of stalls and 
Stable^?, taking into consideration factors relating to size and type of animal 
and general characteristics of the animal; also (piestions rebating to lots and 
pastures with their necessary eciuipiueiit are discussed. All iini>ortant points 
of design and construction are illustrated. A final section includes illustrations 
of sample buildings and structures. 

The storing of roots, H. A. Cuaig and S. G. OAunruK {Edmonton, Canada: 
Govt., pp. 10, figs. 9 ). — Rrief instructions for the planning and construction of 
root storage cellars are given, together with sample drawings. 

liimiting the fuel for domestic heating, K. IMeiek (Jour. Amcr. Soc. Heat- 
ing and VcnMailng Engin., 25 {1919), No. 1, pp. This is a comparison 

of methods and efiiclcncy of domestic heating in Switzerland and in this coun- 
try. 

From records and personal experience tiie author states that the legitimate 
normal consumption of coal for residences in Switzerland averages about J 
ton per 1,000 cu. tl. of actually heated space, or £ Itui p('r ntoin of 2,0(K)-cu.-ft. 
capacity. In comparing these conditions with conditions in the riiUtMl States, 
he Is of the opinion that the same normal consumption ot coal should in gen- 
eral prevail in this country, but gl\es data to hhow tluit tlu‘ cons\unpti<»n here 
is considerably greater. He attributi‘s this wjiste of tuel iu house heating to 
building construction, ventilation, difierences of ttunperatur(‘ actually main- 
tained, types of heating system used, and the low etiiciency of boilers and fur- 
naces. With reference* to temperature actually maintained, it is shown that 
for the same teniperatun' diffiTence* and nearly espial fuel coiisump'tion it should 
be possible to maintain higher indoor temp(*raturcs in climateFi similar to that 
in New York tiiaii in Switzerland. 

How to figure coil sizes for hot water services, M, AV. hhir{LK'u {Dorn. 
Engm., 90 {1920), No. 3, pp. 122-12't, figs. 5 ). — A simple graphi<’ method is given 
for finding the nuniber of foci of ]jipe required for heating wat('r to any tem- 
perature by the use of live or exhaust steam, wltli particular reference to 
domestic practice'. 

A test of the conductivity of window shades, J. R. Allen {Jour. Amer. 
Boo. Heating and Ventilating Engm,, 25 {1919), No. 1, pp. 05, 60 ). — Tests con- 
ducted for the purpose of determining the relative amounts of heat transmission 
through a single-strength glass windoAv, close fitting with stops on both sides, 
first without window shades and second with window shades pulled down in 
front of the window, are reported. 

It was found that the saving in heat transmitted by the use of the single 
Inside curtain was 10.2 per cent, by the outside curtain 28.7 per cent, and by 
both curtains 42.7 per cent. The marked difference in heat transmission be- 
tween the tests of the inner curtain and the outer curtain was without doubt 
due to the fact that the inner curtain did not fit its opening tightly. This al- 
lowed currents of warm air to enter at the top and, being cooled between the 
curtain and the window, to fall and go out thro\igh the clearances at the sides 
and bottom. The outer curtain fitted over the smooth sides of (he box about l.G 
in. and permitted very little movement of air between it and the window. 



19201 


BURAL ENGINEBBIHG. 


691 


Rural home sanitation, V. M. Ehlebb and L. G. Lenh»t {Tex. State Bd, 
Health Pul). No. 2 {1919), pp. S9, figs. 36). — ^Thls is a popular bulletin dealing 
with all phases of rural sanitation, including location of buildings, water 
supply, sewage disposal, sanitary building construction, and the destruction of 
flies, mosquitoes, and vermin. 

Treatment of canning-plant wastes in Wisconsin, E. J. Tully {Engin. 
Nett'S‘Rcc'., 83 {1919). No. 21, pp. 1017, 1018, figs. S ). — This is a general slatjj- 
nient of plans for tlie treatment of plant washings, silage Juices, and combined 
wastes by the Wisconsin SlJite Board of Health. 

Briefly stated, treatment of these w'astes involves reduction of the concen- 
tration of the organic matter, in susr>ension and in solution, to conform to local 
sanitary requirements. The jjlan indicated to accoinplisli lliis end in<*ludes di- 
version of all cooling water around the treatment sysltan to be used to dilute 
the eflluent; coarse screeidng of the waste products prior to discharge into 
the system, if it Is desired to recover i)eas, etc., to he used for cattle-feeding 
puriK)ses; discharge of domestic sewage into i)iil)lic st‘\ver systems, when such 
facilities are afforded ; convening pea, corn, and plant washings and silage Juice 
eilluent, and sewage if necessary, to a common point, and subjecting wastes to 
inaitnu'nt in a combination unit comprising a sedimentation or retention unit 
of three sections and a cruslied st<*ne gravity or contact filter, doi)ending on 
topographical conditions; and preliminary treatment of silage Juice, using 
lime or soda-ash to neutralize partly the acidity and reduce the organic concen- 
tration, and subjection of the chemically treated liquor to sedimentation, coke 
contact, or gravity straining and gravel-sand nitration, d(‘pending on the degree 
of treatment reipiired prior to the dischaige of the ettluent into tlie unit used 
to treat tlie washings. 

Use of pniiit on the farm, 11. II. Kino {liwn. ]*pt. Kans, Bd. Agr., 21 

{1917-18), pp. 126-135, figs, 0) — Information on the pnqx'r use of paint on 
Kansas farms is ghen, uhich is based largely on the results of experiments 
conducted at the Kaiisu.s Agricultural College, 

In tests of thi^ drying teiulenci<‘S of sunflower, soy bean, and menhaden fish 
oils, it was found that when mixed vith linseed oil In half-and-half proportions 
these oils did not sliow any inferior qualities to linseed oil alone, and indi- 
cated the possibility of their partial siibsiitution for busiMal oil. In ex]>oriments 
on the use of lead and zinc as ]iignients, it was found tliat mixtures containing 
both of these pigments posses.sed better covering and lasting qualities than 
either alone. It has also been found that varying )>roi)orlions of so-called rein- 
forcing or inert pigimaits in read.\ mixed paints may be emplo.ved with no 
noticeably serious effects. It is noted that lor Kansas conditions a southern 
exposure destroys jiaints much more rapidly than a northern expjsure. Experi- 
ments with a paint tinted yellow with a very small quantity of chrome yellow 
showed the effect of this color in lengtluailng the life of the paint, and in most 
cases the panels painted with the tinted paints stoial up better than those 
painted with a wliile paint. 

Electricity on Kansas farms, C. M. Il\nGER {Bien. Rpf. Kam. State Bd. 
Agr., 21 {1917-18), pp. 95-102, figs. 3). — ^Thi.s article describes briefly a rural 
electrical system in Kansiis, rea(*hirig Into 10 counties, and utilizing transmis- 
sion lines supplied by two central stations. It is noted that the first cost of 
installation to the average farmer Is alxuit .$880, which includes also the first 
year’s expense for power up t<» 5-h. p. conne(‘ted load. The annual minimum 
rate for power is $30 a year or $2..^0 i>er month. 

The development of the application of electricity to ag:ricultnre, P. 
Leclee {Cong. (Um. Q^nie Civ., Sess. NatL, 1918, Trav. Prdparatoires, Sect. 
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Ylly (Unie Rural et Indus, Agr.y pp. 8B-JS9 ). — ^This is a rather extensive dis- 
cussion of the Important factors in the promotion of the use of electricity in 
the agricultural districts of France, with particular reference to matters Inter- 
esting the farmer, the producer of electricity, the distributor of electrical cur- 
rent, and the manufactunT of electrical apparatus. 

ETJEAL ECONOMICS. 

Royal Oommission of Agriculture. — Interim report of His Majesty’s 
commissioners appointed to inquire into the economic prospec^ts of the 
agricultural industry in Great Britain, W. B. Peat et al. (London: Govt.y 
1919 y pp. 21), — It is recommended in this report by the Hoyal Commission of 
Agriculture that (1) minimum prices for wheat, barley, and oatsgrov\'n in Great 
Britain be guarantied by the State on the same principle and conditions as are 
laid down In part 1 of the Corn Production Act, 1917, the producer being 
allowed unrestricted market for his produce, but the State retainiJig tiui right 
to control prices in case of national einergeii(»y, (2) that l)arl(*y sliould be th'alt 
with in the same manner as wheat under section 1 of the Corn I*roductiou Act, 
(8) that for the grain croi)S of 1920 and subsequent years the guaranties be 
calculated on a sliding scale, based on average b.are costs of production of the 
preceding year, (4) that the guaranties be continued until I*arliani(‘nL otherwise 
decides, not less than four years’ notice of withdrawal being required, (r») tlmi 
the boards of agriculture or county committees be empowert*d to talce action 
against any landowner or farmer guilty of neglectful cultivation, (0) and that 
a certificate be required to the effect that the holding has bmi well cultivated, 
and that either one-eighth part of the holding or one-fourth part of tb(‘ arable 
land is under cereal crop. 

The minority report recommends that farmers be left free to cultivate their 
land as they deem best; that the boards of agriculture oi'ganize a system of 
distribution of information relating to agriculture; and that so long as prices 
of cereals are controlled by the Government, tlie farmers be paid prices not 
less than those at which the commodities can be Imported. In making resiir- 
vations to all but the first of the recommendations of the majority report, U. S. 
Cautley contends that average bare costs of production are impossible of 
(letermination. 

Royal Commission of Agriculture. — Minutes of evidence (London: Oovt.y 
1919y vols, 1, pp. 189y App.y pp. 20-{-y; 2, pp. 128y App , pp. ; ,1, pp. 119, 

Api).y pp, lOS-j-Ill; 4y pp, 92y Ai>p.y pp, Jil-\-lll ; Mimtcs Nov. 1/-5, pp. 5S9- 
589 ). — ^Thls gives the evidence heard at Intervals between August 5 and Novem- 
ber 5, 1919, by the commission appointed to inquire into the economic j>ros- 
pects of the agricultural industry in Great Britain, with special referciuv to 
the adjustment of a balance between the prices of agricultural coinmodlties, 
the costs of production, the remuneration of labor, and hours of employment.” 

The German agricultural problem during and after the war, de Gctichen 
(Jmr, l^conomisten [Paris], 1919, Nov., pp. 2Ji8~-2Gt ). — This sets forth German 
dlfllculties with regard to food supply during the war, the concern of that 
nation in controlling tlu* grain-growing regions of eastern Kuroi>e, and its pur- 
chases of Roumanian grain, and discusses the probability of emigration by the 
German agricultural poi)ulatlon. 

Government regulation and vegetable growing, A. Bo\t:nsciien (Kriega- 
wirtachaft und OenUaehau. Berlin: Deutacher Bchriftmverlag, 1918, pp. SG ). — 
A defense is made of the German food administration against (*harge.s of being 
sfieiallstlc, and a high protective tariff for German agricultural products after 
the war Is urged 
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Some directions in which Victorian agriculture may be developed, A. E. 

V. Richakuson (Jour. Dept. Agr. Victoria, 17 (WW), No. 11, pp. 641-(}50). — A 
further development of the wheat, wool, dairying, and meat Industries and of 
diversified agriculture and systems of marketing is urged. 

The farmers’ platform. — A new national policy for Canada as adopted 
by the Canadian Council of Agriculture at Winnipeg, on November 29, 
1018 {[Winnipeg]: Caimd. Coumdl Agr., pp. 8). — ^The official draft of the re- 
vised and extendeil platform adopted by the Canadian Council of Agriculture 
in November, 1918, includes a reduction of the customs tariff leading to com- 
plete free trade with Great Britain in five years, direct taxation, and other 
planks relating to demobilization, land settlement, public o\\Tier8hip of systems 
of communication and transportation, and minor reforms. 

The Argentine grain grower’s grievances, G. Holm {[Bne^tos Aires: 
Author], 1919, pp. 228, pi 1). — The methods of grain marketing existing at 
jirescnt in Argentina are criticized from the standpoint of ju-ofits to the farmer 
and waste due to Incorrect grading and storing. Arguments are presented in 
favor of State intervention in the construction of elevtitors and establishing 
uniform grades as the solution of difficulties of the grain farmers. In this con- 
nection, also such questions of rural credit as mortgages, harvesting loans, and 
warrants on grain stoned, and of future grain trade ])ossihilUies are discussed. 

Where opportunity knocks twic(‘, F. Ckissey {Chicago: Reilly d Britton 
Co., [lOlJf], pp. 207, pU. 6V0 —Methods of cultivation and marketing fruit and 
truck crops, as prac(ic('d by foreigners and a few native American small farm- 
ers in California, are described. 

The determination of farm costs, ,1. Ke\ne {Jour. Bd. Agr. [London], 26 
{1919), No. 9, pp. 8fil-906). — Actual farm a<'eounts kept from 1014 to 1918 on 
the author’s home farm, Waterford, Ireland, along linos .suggested l)y an investi- 
gation by ()rwiii i»ivvioiisly notefl (E. S. 11, 40, p. 101?), an‘ gi^(aL TTnder the 
system noted here no charges ai'e made for interest on capital because it Is 
regarded as a <*barge on ju’ofits rather than on T)roduction, nor are the services 
and t'Xpenscs of tli(‘ proprietor cbarg<Hl to farm costs since tlH\se are variable 
quantities. Total i)astnre charges are distributed at the end of the accounting 
year in j)i'oportiou to the capital value of the various classi's of stock. Over- 
head charges ar(‘ inchKhnl in th(‘ cost of crops or pasture. 

The net income on certain crops, E. MAi.CEvrx (Vie Aar. et Rurale, 9 
{1920), No. 2, pp. 2a--28). — C’oinparative estimates, reporting the relative cost of 
protlucliou of \\h(‘nt, oats, sugar beets, fodder beets, and potatoes in France 
before the war ami in 1919, are given a?id discussed to show the complexity 
of determining accurate net income. 

Ouyen farm competition, 11. A. Mxjllett (Jour. Depf. Agr. Victoria, 17 
(1919), No. 12, pp. 705-721, figs. 12). — This artick' describes details of farm 
management found on a fann in the IMallee Settlement of northwest Victoria 
receiving the prize award in a farm compelition held by a local agricultural 
society. 

Profit and loss sharing on the farm, J. Wylute {Jour. Bd. Agr, [Londo^i], 
20 (1919), No, 9, pp, 910-913). — This oulline id a profit-sharing scheme, in- 
tended primarily for tenant farmers and their (employees, was awarded the prize 
offered recently for the best scheme submitted through certain British agricul- 
tural papers. 

Housing of the agricultural laborer, J. 0. Thresh {London: Rural Hous- 
ing and Sanit. Assoc., 1919, pp, pi 1). — This pamphlet treats the 

subject from the point of view of public health administration in small districts, 
with particular reference to the county of Essex, Englaml, and emphasizes the 
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need for new cottages. Tlie principal defects of housing facilities are discussed, 
and details are given of the sanitary condition of rural cottages in several typi- 
cal districts of the county. 

Jewish colonization In Palestine. — Methods, plans, and capital, J. Oet- 
TiNGEB {[The Hague'\: Head Off., Jewish Natl. Ftmd, pp. — 

This briefly describes the agricultural colonization of Palestine which has taken 
place under philanthropic organizations, individual private initiative, organized 
settlement companies, cooperative metho<ls, and national programs, and notes 
coloniziation methods current In European countries. It discusses more in 
tall farming plans and estimates for the foundation and working capital re- 
quired, annual outlay, and gross and net income on colonists’ holdings of dif- 
ferent sizes and types. Estimates are also given of the capital necessary for 
establishing and maintaining colonies of 100 families and more. 

Cooperatioii In Geneva and In Switzerland, J. Renaud {La Cooperation 
d Geneva et en Suisse. Geneva: Soc. Coop. Suisse Consonimation, 1918, pp. 

[/], pl8. 12, figs. 5). — ^The author traces the workings of the Swiss 
Cooperative Consumers’ Society of Geneva through the 50 years of its evistence 
and the rOle of cooperation In Switzerland during and sinc e the war. 

Report on the working of cooperative societies in Bihar and Orissa for 
the year 1018-19 {Rpi. WorA'. Coop. Soex. Bihar and Orissa, 1918-19, pp. 
[//] pi. 1). — This report continues information previously noted (K. 
S. R.. 40, p. 893). 

Farmers’ Market Bulletin {North Carolina Sta., Farmers^ Market Bill., 9 
(1919), No. SI, pp. 19, fig. 1). — This number contains the usual list of products 
which farmers have for sale, together with brief live stock notes by (f S. Jones. 

Monthly Crop Reporter {U. S. Dept. Agr,, Mo. Crop i:plr., 6 {19.^0), No, J. 
pp. 8). — The usual montlily estimates of acreage and ja-oduclion, and brief 
articles, notes, and tabular data as to stocks, the farm and market prU*es, and 
marketing of important agricultural products are given. Official reports of area 
and production of Irniiortant world crops in 1917, 1918, and 1919 are sum- 
marized. 

[Annual agricultural statistics of France, 1917] (Stalls. Agr. Ann. 
[Paris], 1917, pp. — These pages continue Infonimtlon previously noted 

(E. S. K., 40, p. 793). 

[Agricultural statistics of Algeria for 1913 and 1914] (Slaiis. oen. 
Algerie, 1913, pp. 233-280; 1914* PP- 233-280). — Statistics are contiimed from 
tliose previously notetl (R. S. 11., 33, p. 395). 

AGKICULTURAL EDUCATION. 

The Federal executive departments as sources of liiforznation for li- 
braries, E. Guetirieu {U. S. Bur. Ed. Bui. 74 (1919), pp. 204). — This hulU'tiu 
contains brief statements of the functions and, in some instances, of the accom- 
plishments of the various oifices of the Federal ext‘cutive departments wiiich 
have printed matter of intends! to libraries. 

The next organization step in southern agriculture, S. G. Ruin now 
{School mid Soc., 10 (1919), No. 202, pp. .^79-^cS5).— This is a revi<*w of the de- 
velopment of agricultural extension work begun in 1904 as farm demonstration 
work. The method of demonstration work having passed from the stage of 
Individual instruction to tliat of group or organized instruction, the author 
holds that the next step in southern agriculture must he representwl by county 
organizations, either In the form of boards of agriculture, advisory councils, 
or agricultural bureaus. He offers suggestions with reference to the organlza* 
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tion of such county boards of agriculture, points out their advantages, and 
states concretely what they should ac(‘oini)lish. 

Agricultural education (NatL ^o(\ Vocat. Ed. Bvl SI {1919), pp. 29 ). — 
This bulletin contains the following tlin‘<» articles relating to agricultural 
education, and the report of the committee on resolutions of the agricultural 
education section of the National Society for Vocational Phlucatlon. 

Fvrpoae and Methods of Sujwrrision in a State Sp^tem, o/ Agricultural 
Education, Z. M. Smith, (pp. 7-12). — Tin* author brietjy outlines some of the 
fundamental principl(*s underlying the problems of supervisi(ui of vocational 
agricultural education. 

Two Iinpo7iant Current Problems of Agricultural Edueaiion, D. Snedden 
(pp. 13-19). — In the author’s estimation the problem of lijuling a type of school 
that sliould primarily give bjisic, insload of extension, vocational education 
for si)e<‘ilic* farming callings, that would he adapted primarily to hoys of 
secondary school age, that would he inexpensive, that would not he chiefly 
a feeder to th(‘ agricultural (‘ollege, etc., was hirgeiy solved wlaai the liome 
proj(‘(^t type of training and instruction was evohed. Two problems further 
extt'uding and defining the liome project method are siiggespHl. 

In llu‘ lirst of tliese tiu* aiitlan' contends tiiat “ v(M*ational education can never 
he really etlecti\e unless adminisltued m the light of reasonably probable 
assurance as to wliat will ]»e the career <»f the person traineil during (a) the 
first live years, and (h) the s(H*<ai<l tiv(* >ears. ete., after the close of such 
training. . . . Findings, umha this |)H»hh*m will vary from community to 
community, i»erhaps from (h‘<:ide to dei'ade, as social (‘onditions change. Ex- 
pected results will not ah\a\s follow' in the individual eases, but they must 
for ni<i(i(d numlxo’S, olht-ruise <Mir findings are nusoientihe and inisdeadiiig, 
and oiir proceduri's based on them, wasteiul. perhafis valueli^ss, I’oneelvahly 
harmful.” 

The second iiroblem deals with the general problem of defining optimum 
quantitative measures for pro|(‘ets which the aiilhor considers now one of the 
most imtiortant in sound vocational agricultural education. He has come to 
the coiJcUisIou that projects now prevailingly enqiloyed are too small. As a 
means of initiating disiaissjon he proi>oses stamlards for l)o>s free to devote 
their full time to getting a vocational aioaeultura! education. Tlie dlflicultles 
sometimes claimed in standardizing impi-ovement projects are considered only 
those Inherent in hookkix'ping and proi»er inventorying. 

Present and Future Relations of \oeat tonal Agricultural Education and 
AgrimUural Ifrlotsiou, \V. (I. Hummel (pp. 2(1-27). — The author discusses 
the nature ami i)urp(*ses of the Smlth-Hever and Smilh-Hiighes Acts, and 
briefly defines the relationshifis under the tw'o acts in accordance with an 
agreement approved February 15, 1918, by a Joint commit tiv of tlu‘ U. S. 
Department of Agriculture and the Federal Board for A'ocational Education, 

[Report of] committee on relationships of vocational schools to the ex- 
tension division and the teaching staff of the college, 11. W. Stiaison, \» 
Vivian, and K. Ti. Hatch (/’cd, Bd. Vocal. Ed., Tocat. Summary, 2 (1920), No. 
9, pp. J53. 162, 16S ). — This Is the report of a committee of the American Asso- 
ciation for the Advancement of Agricultural Teaching suhmiitcd at its meeting 
November 11, 1919. It Is based on replies to inquiries addresseil to the presi- 
dents of the State boards for vocational e<hication, the deans or presidents and 
extension service directors of the State colleges of agri<*uUure, and the State 
supervisors of vocational agricultural education in all Suites. 

The returns indicate that harmony prevails amoiig those agencies in most 
of the States, and that at least 15 States have iirovltled for teainw'ork in wTit- 
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ten ajcreements, while in 17 States infoi*nial agreements are reported to be 
operating satisfactorily. The committee briefly gives its views regarding a 
well-balanced State plan of agricultural education, and submits condensed 
recommendations for the discussion of possible policies and plans in the prepa- 
ration of a sound and workable program. 

Plan for vocational education in the State of IjOuisJana {Baton Rouge^ 
La,: State Dept. Ed,, 1919, pp. 1^0 ). — ^The requirements for vocational education 
in the State of Louisana are outlined. It is intended to use 40 per cent of the 
teacher-training funds for agricultural subjects and 30 per cent for home 
economics subjects. The Louisana State University and Agricultural and 
Mechanical College has been designated for the training of white teachers of 
vocational agriculture and home economics, and the Southern University and 
Agricultural and Mechanical College for the training of negro teachers in these 
subjects. Outlines of 4-ycar type courses In vocational ugrlcultui'o and borne 
economics and 4-year teacher-training courses in vocational Jigrlciilture and 
home economics are Included. 

Vocational education In Maryland, 1919, L. A. Emerson {Baltimore, Md,: 
State Dept, Ed., 1919, pp. OS ). — This publication contains a report on the prog- 
ress of vocational education in Maryland in 1P18-19, Including war training 
courses, and an outline of the State plans for the adininlstratiou of vocational 
education In 1919-20. Outlines of 2- and 4'year type courses in vo<‘ati()nal agri- 
culture, type courses In vocational home economies, and 4-y»^ar teacher-training 
courses in vocational agriculture and home economics are iiifluded. 

In vocatioiinl agriculture a great deal of emidiasis was [)laced i>n the project 
work and its correlation with claasroom Instruction. During the first year of 
the inauguration of the teaclier-trainiug work it was organized ns a division of 
vocational education of the Aluryland State U-ollege of Agriculture, but as a re- 
sult of tb<‘ recent reorganization of tlie college the vocational work is now a 
part of the school of education, which includes a department of agricultural 
education. 

Vocational a^icultural c^ducation in Mississippi {Mish. Dept. Pub. Ed, 
But IS {1919), pp. Ill ), — This bulletin outlines the rK|uirements In ('quipment, 
instruction, supervision, etc., that must be met by Mississippi schools giving 
courses in vocational agriculture in order to be eligible to receive Federal aid 
under the provisions of the SmitlnHnghes Act. Definite suggestions are offered 
for conducting supervised practice wn^rk and the three general forms or ways 
of securing such work, viz, the home or school project, practical work on school 
grounds, and community or agricultural extension work, compared on 
the basis of the educational aims served. Project study outlines for gardening, 
growing Irish potatoes, cotton, corn, and peanuts, and raising poultry and pigs; 
an outline guide to better teaching; an outline of the organization and policies 
for county agricultural high schools formulated and agreed urxm in a serU's of 
district conferences; Important summer activities of the agricultural teacher, 
and record and report blanks are included. 

Report on the Agricultural Iii.struction Act, 1918-19, J. H. Obisdale 
{Canada Dept, Agr. Sess. Paper 15a {1920), pp, 4 ^). — This report deals with 
the work carried on in 1918-19 under the Agricultural Instruction Act in 
Canada. 

The amounts actually expended during the year included $282,851 for agri- 
cultural colleges and schools; $G21,450 for instruction and demonstration in- 
cluding the whole or the larger proportion of the cost of maintenance of the 
agricultural representatives and their offiees, agricultural credit courses, co- 
operation and marketing, live stock, dairying, poultry husbandry, and fruit and 
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vegetables; $27,047 for women’s work; $163,647 for elementary agricultural 
education in public, high, and normal schools, teacher training, school gardens, 
nature study, domestic science, and school fairs in i^art; $15,556 for boys' and 
girls’ clubs; and $25,000 for veterinary colleges. The colleges and schools 
benefiting from the grant are the Ontario Agricultural College at Ouelph and 
the Agricultural School at Kemptville, Ont. ; the Macdonald College and the 
schools of agriculture at Oka and Ste. Anne de la Pocath^re in Quebec ; the Col- 
lege of Agriculture of the University of Saskatchewan; the agriculluial schools 
at Claresholm, Olds, and Vermilion in Alberta; and the College of Agriculture 
in British Coliimhla. 

It Is held that the agricultural club work, as the logical outcome of nature 
study and elementary agriculture, should be develoix^d as an integral part of 
the school system or in very close alliance with it. In Maiiiloba 10-day short 
courses in woodworking were held during July and August to meet an in- 
sistent demand by the senior members of the boys’ and girls’ clubs, lu Sas- 
katchewan the rural education association movement has developed so rapidly 
that n director was ap|K>inted in 1918. 

The Ohio plan for the training of teachers and the improvement of 
teachers in service, W. F. Stewart {LI. S. Bur. h'd.. Higher Ed. Eire. IS 
(WH), pp. 7). — This paper was presented at the meeting of the American Asso- 
ciation for the Advancement of Agricultural Teaching on November 11, 1919. 
11 describes tlie plan for teacher training adopted by the Ohio State University, 
which i»r<)vUh's for observation and practice work in live rural high s<. bools tliat 
are so accessible by iiiterurhan and autoinohlle service as to make unnecessary 
an absence for more than one-half day from the campus. The vocational agri- 
cultural departments in these high schools are in charge of well-uiialilied 
teachers who are ranked as instructors in the department of agricultural edu- 
cation of the university. Teacher-training students taking the observation 
work leave open for it at least one afternoon each week, and are jequired to 
visit each of the five training schools three times during the si^mester and to 
make two additional visits to two schools other than the training schools which 
are maintaining departments, making a total of 17 visits. Upon the Bubiiiissiou 
of satisfactory reports on these visits, credit in the course is granted. The 
local teacher serves as the critic teacher. 

In the plan for the improvement of teachers in service the following five 
agencies are employed and are briefly ilisciissed : Sectional meetings at Slate 
tea<*hers’ associations, district conferenc(‘s of vocational teachers, the services 
of a utility instructor, assistance from supervi.sors, and news letters and per- 
sonal letters. The teachers assisted under this plan are all agricultural col- 
lege graduates. 

Agricultural botany in secondary education, H. F. Roberts (Kricacc, w. 
sier,, 50 {1919), No. ISOS, pp. 5Ji9-~559 ). — The author concludes that a course In 
agricultural botany for secondary schools should dithu* from the ordinary 
academic course In the same subject in the following resped s: (1) In the aim 
of the course, which is the economic advantage of tlu* pupil rather than the 
professional array of the subject from the stamlpoint of discipline; (2) in the 
means used for botanical instruction, ilie seed phuils being largely einjiloyed 
as teaching material for practical purposes; (8) in llio extensive use of plants 
of economic value as the means thnmgh whicli to study ])lant structui'(‘ and 
functions.” Suggestions are offered for following this method. 

In his opinion a course in botany In all communities and esp(H*ially in rural 
communities “ should have three fundamental objects — to stimulate observation, 



598 


EXPEBIMKNT STATION BECOBD. 


£yoL42 


to give such botanical knowledge and training as will be most useful, and to 
impart culture.’* These thn^e leading motives are briefly considered. 

How to raise standards in veterinary education, W. N. Bkeg (Jo«r« Amer, 
Vet Med, Asaoc., 56 il9W), Nos, 2, pp, 125-139; S, pp. 270-278), — ^The author 
calls attention to the lower standards in veterinary education as compared 
with those in human medicine, and reviews the progress of medical education 
since 1904 brought about by the American ^Medical Association through a deter- 
mination of the medical needs of the country, the classiflcation of medical 
schools, publicity, etc. In bis opinion the same should be done by the Ameri- 
can Veterinary Medical Association for veterinary c^lucatiou. In a comparison 
of the minimal requirements in the selection of the student body and of the 
teaching body, as defined by the Council of Medical Education for medical 
schools and the Bureau of Animal Industry, U. S. Department of Agriculture, 
for veterinary colleges, it is shown that for the medical schools and the vet- 
erinary colleges, respectively, the admission requirements are 4 years' high 
school work and 2 years’ college work, and 2 yc'ars' high si'hool work; the 
teaching weeks per college year 82 and 28; the total hours in the 4-year course 
8,840 and 3,380; full-time instructors on the faculty 8 and 0; part-time in- 
structors on faculty 0 and 5. Statistical tallies are included os an example of 
the numerous publicity activities of the Council of Medical Education In its 
desire to inform prospective students of the relative merits of the various 
schools. 

Home economics, II. W. Calvin and C. A. Lyfohd {U. S, Bur, Ed, Bui. 50 
(19lS)t pp, 38), — This is a survey of the progress in the years 1910-1918 in 
home economics education. It deals with the development of this subject In 
public, normal, and colored schools, and in colleges and universities; Stat<* and 
county supervision; the efl’ect of war on college courses; practical application 
of food courses in the management of lunch rooms and cafeterias and in cooper- 
ating with fraternities, dormitories, and boarding houses; Smith-Lever exten- 
sion work; new phases of home economics including nurses’ courses, extK»riiTient 
station work In home economics, at the University of Nebraska the cadetting in 
the city schools of students in the special methods course under the joint suDu*- 
viaion of a member of the university home economics staff and the city super- 
visor, itinerant teacher training, commercial clothing manufacture, etc.; child 
welfare courses; newly established and reorganized departments, and depart- 
ments in which tliere has been unusual growth ; etc. 

lllnstrated lessons in a^priculture, (1. A. Bek klr (Coluiubu^, Ohio: Kauff- 
man-Lattimer Co,, 1919, pp. 185-\~[2], figs. 86), — This manual is intended as an 
Instruction book for teachers to accompany the author’s agricultural charts and 
apparatus. It comprises a lesson on each of the 12 charts, including tlie walk- 
ing plow, wheat, corn, spraying for the codling iiioth, grafting, the dairy cow, 
the beef animal, the farm horse, the hog and the sheep, the chicken, clover, and 
soil fertility; also exercises In soils and drainage in connection with the drain- 
age aiiparatus. Each lesson consists of subject matter, practical exercises, and 
references to literature. 

How teachers may use Farmers’ DuHetin 002, Clean Milk: Production 
and Handling, A. Dille {V. B. Dept, Agr,, Dept, Circ, 67 (1920), pp. d),— Sug- 
gestions are offered to teachers, especially in rural elementary schools, on the 
method of using the Information contained in Farmers’ Bulletin 692 (E. 8. H., 
81, p. 771) on the production and handling of clean milk. 

Organization and results of boys’ and girls’ club work (Northern and 
Western States), 1918, O, li. Benson and G. Wabben (U, 8. Dept. Agr,^ 
Dept. Circ, 66 (1920) f pp, 38, fm, l^j.—Thle circular gives an account of how 
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boys’ and girls’ club work has been organized and conducted In dlflerenl stages 
of its development in the Northern and Western States and some of the results 
achieved during 1918. 

School fairs in 1919 {Afn\ Oaz, Canada, 6 (1019), No 12, pp. 
flffs. 4 ). — Notes are given on methods of organizing and conducting school fairs 
ill 1010 in Prince Edward Island, Nova Scotia, Quebec, Manitoba, and Sas- 
katchewan, 

MISCELLANEOUS. 

Monthly bulletin of the Western Washington Substation {Washinpton 
Sto„ West. Wash. Sfa. Mo. Hut,. 7 (1920). No. 10, pp. /53~m. fir/s. 8) —In addi- 
tion to articles abstracted elsewhere in this issue, this niiniber contains brief 
articles on th(‘ following subjects: Uaising th<‘ Dairy Calf, by L. E. Carter; 
The Disease Factor in Fruit Growing, by A. Frank: and Report of Western 
Washington Egg-laying Contest for the Month of November, 1019, by G. R. 
Shoup. 

Transactions of the Third International Congress of Tropical Agricul- 
ture (Trans. 3. Infernal}., Cong. Trop. Agr. 1914. rots. 1. pp. A7-f7% pis. 2, 
ftgs, 8; 2. pp. X-\-710, pts. 4. Jigs. 39). — A'oliune 1 contains the pnptTs presented 
to this Congress held at Lraidon, June LVCMO, 1014, on te(‘hnical education in 
tropical agriculture, the organization of agricultural dei)artments in relation 
to r(‘S('arch, sanitation and h.vgiein‘ on tropical estates, agricultural credit 
banks and (H)oj)erati\e .societies, legislation against plant diseases and pOvSts, 
(’otton, libers, and rublxu*. A’oUime 2 contains tlu.* remaining papers (except 
tho.s(‘ presented by the PortugiK'se section, which have been pj*inted separately), 
and deals with certails, sugar, (‘ocoa, tolaicco, oils and oil seeds, the fertility 
of soils in thfi Tropics, and miscellaneous subjects. 

Modern progress in agriculture, J). llKKMLNLonJK) (tobiu'a y RoyAn (Mem. 
R. Arad. Cicn. g Artes Baialona. S. svr,. 14 (1918), No. 9. pp. 47). — This is an 
inaugural dissertaiaui reM'n\ing HN'cnt )nogri\s.s in agriculture, notably in 
agricullura! in.st ruction and extension woik, agi i<*ultur.il organizations, (5ov- 
cmrucnl proieclion of agriculture, radioculturc, ilectncity as ai>i>lied to agri- 
cnltun% moclinuical cultnaion and agricultural machinery, special crops, nu- 
iritiou of ])lants, agricultui’a! haideriohfgy, ]»hmt palliology, dry farming, and 
farm mauagemenl, uith .special icfeiiaice to pre\ ailing conditi(>ns in S])alu. 

Farm meiuoraiidnm book ( lormla Ai(Jc-Mr)ii(nrc Agne/lr. Pans: ,f. B. 
BaiUure d 80ns. 1918. pp. A + pi 1, Jigs. 32).- -This i.s 

a pocket manual of agriciilliiral information luihlishetl under the direction of 
G, W'ery, including many useful tables and other data, forms for farm re(*ords, 
a farm calendar and diary, data as to French laws and rt^gulations, an extensive 
hlbliogJ'aphy of l'’rench books on agricnllure, etc. 



NOTES 


Purdue University and Station. — E. Tloed. honcl of the depart merit of 
dairying, has resigned to hcH’onio snperlnlendent of production for a large 
stock-breeding corporation. J. Howard Hoop, deputy State chemist in the 
feeding stutTs control work, has resigned to engage in coinnierclal work. 

Kansas College and Station. — Since 1900, when the first strictly agricul- 
tural class was graduated, a total of 819 students have completed the 4-year 
course in agriculture. According to the latest information at hand, 50 per cent 
of these graduates are engaged in farming; 36 per cent are engaged in Investi- 
gation, teaching, extension, or other professional agricultural work; and 14 per 
cent are engaged in nonagricultural occupations. 

The students in the farmers’ .short course, which closetl February 28, aggre- 
gated about 125 and reiireseriUMl 5 States and 59 Kansas counties. Ninety- 
eight per cent of thes(^ students live on farms; 50 per cent are working for 
their parents ; 20 per evut are farm owmers; IS per cent are tenants; 0 per cent 
are farm managers; and G per cent are hired farm laborers. With reference to 
education, 92 per cent had finished tlie eighth grade, 52 per cent had had some 
high-school training, and 14 per cent had had some college training. The mimlier 
of students registered in each of the 27 subjects offered varied from 5 to 106. 
The most popular courses as indicated by the registration were soil manage- 
ment, live stock production, li\e stock sanitation, grain crops, forage crops, farm 
management, and field machinery. 

The eighth annual eonveniion of Kansas live stock feeders was held at the 
college on March 20. The attendance ex<*eedc(l 1,(X)0, and represented aboul, 80 
counties of the State. The principal feature of the convention wa.s a on 

the results s('cured duniig the past winter in tlie station’s fe(‘dliig e\i>enments 
with 100 steers, 240 hogs, and 445 lambs. 

N. E. Olson, in charge of dairy nmnufaclurcr.s, resigne<l April ] to (^ngage in 
coiniuiurial work. 

lioiiisiana Stations. — Seth S. Walker, soil chemist at Baton Rouge, has re- 
signed to engage in commercial work in Florida. 

Minnesota University. — According to a note in Mivnesota Farm Review, 
W. W. Ouosseff, in charge of dairy and animal husbandry work at (h’ookston, 
lias n'signed to become secretary of the Illinois Duroc-.lersey Breeders’ Asso- 
ciation. 

Mississippi Station. — 7Tie State legislature has made its initial appropria- 
tion for the support of the main station, allotting ,$46,360 for the ensuing 
biennium as well UkS doubling the appropriation for the substations. The State 
appropriations for this pc^riod for experimental work will aggregate $176,300, 

New Hampshire College. — A $10,000 stock bam authorized by the 1919 
legislature is nearing compeltiou. It is a 2-story structure 40 by 65 feet with a 
1 -story ell 32 by 60 feet, and is thoroughly equipped with modern appliances. 
Provision is made for 30 head of sheep, 18 of cattle, and 4 horses. An appro- 
priation of $5,000 is also available for the purchase of pure-bred live stock, and 
is being expended for Herefords, milking Shorthorns, and Percheron horses. 
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Witli the development of the system of afrrieultiiral extension in 
the past few years, the class of workers known as specialists ’’ has 
come into increasing prominence and luis already assumeil an im- 
portant role. Tlie noc^essity for their ])rovision as a pail of the ex- 
tension forces was for a time overlooked, because of the prominence 
gnen to the actnilies of the county agents, home demonstration 
ng(‘nts, and hoys' and girls' club agents. Th(‘se carried the work so 
much more directly and intimately to the farmers and their families 
than had ever been done bef(»re that for a time the system seemed 
adecpiute in itself, with the aid of smii sj)eciali"-ts as already existed 
in tin' colleges and (‘Xjienment stations. 

It is now becoming iinnv e\ident, however, that the provision of 
this group IS a logical development, ami contributes not only a 
material element of strength but provision for steady growth in 
extension teaching. The subject matter with which extension deals 
is in large measure of (piite te<*hnical nature, originating outside the 
forces and calling for considerable of interpretation and guidance in 
its inti*odu(*tion. Tlie various groups of agents are required to cover 
such broad fields and deal with so many subje<ds that they can not 
he exiaali'd to function as s[)ecialists, and are often in need of guid- 
ance in teclinical matters. Where such guidance and assistance is 
not provi(h‘d in the extension organization, they must needs de[)end 
on the experts in the college teaidiing departments and the experiment 
stations, all busy men and engrossed in their particular duties. 

Hence the extension specialist meets a real need and fills an inn 
]H)rtant place in the general scheme. His activities have not always 
been fully formidate<h and have varied considerably in different lo- 
calities. To s some extent his work has been of miscellaneous and 
propaganda character rather than directed specifically to definite 
functions, and this has tended to make the necessity for his services 
less clear in the minds of some people. 

The particular field and function of extemsion specialists is be- 
aming increasingly apparent as their activities assmne more definite 
form, but there is still some lack of understanding of their work and 
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its distinctive features as well as of the need of it in the extension 
system. The following observations are offered as a contribution to 
the subject, without attempt to cover it CA)mpletely, but with a view 
to making this feature of the woi^k better understood. It is based 
on a study of the evolution of the specialist and the experience 
which has been had in tlie ^Yorking out of his particular field and 
function. 

The county extension agents, who are nearest the farmer and on 
whom the call comes first for information and help on practically 
every phase of agriculture and rural life, are the first to realize how^ 
relatively meager their own information on technical agriculture 
really is. This is so even though they have lived on a farm all their 
lives and been trained in our best colleges of agriculture. Like the 
country doctor, tliev may be good general practitioners hut are con- 
stantly running across cases requiring (he increasefl technical knowl- 
edge of a specialist for successful handling. Hence the need for 
extension S[>eciali.sts who can aid the county agents on matter^ of this 
kind; and it is from these agents that the call for the assistance of 
such spiPcialists' is particularly strong. 

Again, the county agents are extremely busy men and women. 
Calls for their services cover all the wA)rking hours of the day, run- 
ning more frequently tlian not into the late night, and involving 
wdnter and summer demonstrations, fiehl nun^tings, consultations, 
lectures, committee meetings, campaigns, publicity and all such mat- 
ters in which a rural (‘ommunity may be interested. Not only are 
all the week days filled, but the holidays and Sundays are broken 
into because of emergencies that conje up on one farm or in one com- 
munity or another throughout the county. This makes it difficult, 
if not impossible, for the county agent to find sufficient time to read 
and keep up wuth the progress iri all the different lines upon wdxich 
he is called to advise; and since he lives among his clients, and a 
whole year’.s jdans, involving frequently considerable investments, 
are contingent upon his counsel being sound and up to date, he is 
keenly alive to the responsibility of his position and to the need 
of having someone on wdiom he may call for information and counsel 
from time to time. 

The main reason for having extension sperualists, how^ever, is that 
the research departments of the agricultural colleges and the United 
States Department of Agriculture through their inve»stigations and 
inquiries are constantly adding to or correcting our fund of agri- 
cultural information. The results of these investigations are fre- 
quently quite technical in character, and if they were simply reported 
in the ordinary way fanners and their advisers might fail to get 
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their full signifieauce on to understand the exact technique of pro- 
cedure in applying them. Personal explanation and visual demon- 
strations of the results are often absolutely essential if farmers are 
to grasp their meaning and get the full benefit of tliem, and this ap- 
plies likcM ise to the various classes of extension agents. 

The specialist is thus a link in the present system. In a sense, he is 
continuing what was done by the research specialists before the pres- 
ent extension organization was j)rovided, altliough he deals mainly 
with a different group through whom he works. It will be recalled 
that lK*fore the advent of the present county extension system, wdth 
its paid county agent, liome demonstration agent and boys’ and girls’ 
club agent, specialists from the college and station were accustomed 
to carry on tfieir w^ork witli the farmers through lectures, bulletins, 
circulars, jjress notices* and direcd dealing witl) individuals or asso- 
ciations. These specialists were therefore the forerunners of the 
more recent groups of agents in matters of publicity and popular 
teaching. Their activities in this res{>ect were not very definitely 
organized or directed, and dealt mainly with groups of farmers 
rather than with individuals. Th(*y w^ere in consideralde degree free 
hiiurs, and an individual in his work usually covered an entire 
State: hence they were able to do little more than scatter the seed 
without much opi)ortunity for follow^-up w^ork to see that it took root 
and grew. 

With the coming of the (*ounty agents, however, and the devel- 
opment of county extension organizations, an opportunity w^as af- 
forded the specialists for i)lanning a system of instnu*tion which 
should reach all the farmers who could be interested, by means of 
local agents working under his guidance. With this was coupled 
the possibility of close and regular folloW’^ u|), to see that his teach- 
ings were understood and a]>plied, and that the expected beneficial 
results accrued. ^ 

The county agent system has developed very rapidly, so much so 
that the specialist is often just beginning to see clearly this new 
(‘channel through wdiich he may work, and the big oiiportunity it 
offers him for rapidly and effectively extending his message. The 
use of this system calls for a considerable modification of his previous 
method of Avork, so as to jirovide a Avell thought out, definitely 
planned program in Avhich to a considerable degree he will be a 
teacher of leaders. With the county agricultural agencies, includ- 
ing the farm bureaus and community organizations, now available 
through which extension specialists may work, the need of such defi- 
nite program on his part is important. Scattered, unorganized, dis- 
connected efforts which mark no substantial advance should not form 
a part of the present day extension program, but the work of each 
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group should be systeiiiatized and made to supplement and 
strengthen that of the others. 

Stated briedy, the extension specialist in the present extension sys- 
tem is the agent wliose duty it is to see that the practical results of 
resean^li along his ])artkTilar line, as they are deve]o})e<l by the ex- 
periment stations, the Federal Department of Agricailture and other 
institutions, are put in usable form and brought to the attention of 
rural communities in a way that will benelit the maximum number 
of peo[)le. He heads up. from the extension standjioint, his line of 
work in the State, and imbues the various groujis of extension agents 
and the county and community committeemen with what is right 
and sound to be done; and through these his influeru'e reaches to 
the ultimate demonstrators. It rests largely with him in the tirst 
instance to determine what should be taught and how* it should lie 
presented: and beyond tliis he assists the otlier agencies in the de- 
velopment of the best kind of organization for accomplishing their 
purposes. In addition he may work through the various farmers' 
organizations and farmers' clubs in jiroinoting his work. 

A State dairy extension specialist, for example, would first con- 
sider what information along dairy lines the colleges had that would 
be helpful to dairy farmers and the dairy industry of that State; 
he would chart and map the dairy situation in the different setdions 
of the State so that he could see at a glan<‘e what kind of dairy 
extension work each section was in most need of; and he would 
consider the ageiuues through which he might liest work to reach 
the maximum of people interested in each of the different jihases 
rejiresented. Among these agencies the farm bureau or county or- 
ganization with its complement of ag(‘nts and of county and com- 
munity committeemen, would appeal to him first, since extension 
WTirk is their business and they are a part of the State and national 
system. He might also consider the po.s.^bilities of extending his 
message through the various dairy associations of the State, breeders’ 
associations, etc. 

In considering the county extension agencies, the dairy specialist 
would concern himself Avith the problems of each of the counties in 
which there w^re such agents and the training in dairying which 
each agent had received. If these agents were not already meeting 
the dairy needs of the county, the dairy specialist would aim to pre- 
sent the situation to them and the improvements possible, in such 
a w ay as to arouse tlieir interest and secure their support in bringing 
the matter to the attention of the farmers. In this way the Avishes 
of the farmers in regard to dairy extension work w^oiild be ascer- 
tained: and if they decided they would like to try out some of the 
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matters su^^i^ested, it would be the business of the extension special- 
ist to see that the county agents, county (‘onimitteeineu, etc., were 
propei*ly instructed. If liecessary lie would conduct three or four 
meetin^^s with farmers in su(‘h county, to show not finly the faiTuer 
but especially those responsible, just what the new i)hase of work 
was, and just how it should be handled in order to teach the thin<j: 
desired for tlie improvement of the dairy industry in that com- 
munity. 

The aim of the successful extension sfiecialist is therefoi c to p) far 
enough to assuri* liimself that the local agencies througli whomjie is 
working tlioroughly understand the message, are competent to 
present it eH'ectively, and will continue to carry forward and organize 
(lie work with fanners in additional communities. In this effort 
the (‘xlension spe(‘ialist finds his most effective method of tea(*hing 
is tlie actual showing of these various^ agents just how to conduct 
the demonstration on a farmer's farm, in the farmer's barns, or ft‘ed 
lot, or in the farnuu* s home. He then goes on to another county to 
tea<‘h the county extension agents there, and after couMucing him- 
self that the agents there have his message and can extend it, he will 
go to tli(‘ tliird and fourth counties, and so on to all the county agents 
of the State needing his help. 

Particular attention may be called to tlu‘ growing ])ractice among 
extension s[K*cialist>s of so organizing their work that it may be 
ext(‘nded through the home demonstration agents and boys' and 
girls’ club agents, as well as through the county agri(‘uhural agents. 
Not only is it di'sirahh* to inteivst the fai’iner in what tlie s[>(‘cia]i'-t 
has to (‘xtend, but also the farmer's wife if the matter is at all suit- 
able, and esixadally th(> farm l>oy and girl. IndeiMl, tlu* extension 
specialist who fails to plan his work so tliat farm boys and girls 
may take part in it fails to utilize oni‘ of the nuist (dlicient agencies 
available for teacliing better agricultural and home })ra(‘tice^ botli to 
present and future farmers. 

It may be set down, therefore, that the first business of an exten- 
sion specialist in getting his suhje<*t before the farmers of the Slate 
is to interest and instruct particularly the county agents, the home 
demonstration agents, and the boys’ and girls' club agents in tlu* sul)- 
ject wdiich he repr(\sents. He is essentially the teacdier of these lead- 
ers. The better he teaches these leailers and the more thoroughly 
they are made to understand the subject, the more certain they arc to 
teach and extend the message the specialist desires. 

All do first and most eagerly the things they kno^v best A county 
agent or club agent or loc^al committeeman will be lukew arm in ])ush- 
ing a subject be does not understand. It is not enough, therefore, for a 
specialist to visit a county agent or boys' and girls' club agent once, but 
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he must repeat his visits and instructions until such agents are thor- 
oughly grounded in the subject. Then he must maintain the con- 
tinued interest of each agent with whom he works by keeping closely 
in touch with him by correspondence and otlierwise. He will furnish 
them with new charts, new lantern slides, and literature which can 
be used in pit^senting his subject. The specialist must constantly be 
studying, planning, and develojung new ways, new material, and 
piiblicit V matter for presenting and sustaining interest in his subject, 
and must furnish this material freely and fully to the agents in the 
field if he expects their su2>i)ort in fullest measure. 

It will thus be seen that the aim of tlie present day extension 
specialist should be to tie to him first of all the county agent, the 
home demonstration agent and the (*ounty club agents. l)y keeping 
them full}" informed as to the whole )>l\ilosophy and ])lan as well as 
the details of his work, since these forces remain {K'rmammtiy in the 
county and are in constant touch with tj\e farmer. The (‘xtension 
specialist may not be able to return to the county more than once or 
twice a year, and with only such occasional visits he (‘an not liope to 
reach the farmers or tluur familic^s in any intimate insli uctional way 
except the few he may work with as a means of teacliing the local 
agents and committeemen. Nor is this necessary. But he can teaclj 
and leave his message with the local forces and tlie men cooperating 
with them in forwarding it, and he needs to make Ins work with 
this limited grouj) so effective that tluw can reprcNsent him in carry- 
ing it on directly with the farmers. In this way he (‘an reach thou- 
sands wdicre l)y the old nuffhod he reached but t(ms. 

The extension specialist usually finds that after he has given his 
message to a c'ertain number of agents, and the agents begin (o put 
the material out, .some of them will do it much more effectively than 
others. Indeed, there are likelv to Ix' some agents who wdll do the 
w"oi’k along some one line or otluu* more effectively than tlie .specialist 
himself, while others may fall far below’' the desired ac(‘omplish- 
ment. The specialist therefore has an im})0)*tant fuiudion in helping 
tlie agent below' par to become more efficient. He becomes a conimon 
carrier from agent to agent of the be.st nu^thods i\.s developed by the 
agents themselves, and these best methods will relate for the most 
part to means or organizations to effectively reach the maximum 
number of farmers. In his subject therefore the extension specialist 
is not only a teacher of subject matter, but he is also an adviser on 
the best methods of organizing his particular line of work. 

In counties without farm bureaus or county agents, tlie specialists 
have anotlier task in getting their information to the farmers. But 
it is not the purpose to take up that phase of the work at this time. 
That is another story, hut a minor one. 
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From the above discussion it may be concluded that the function 
of the extension specialist has come to be a very important one in 
extension work. These specialists are in considerable degree dealing 
with leaders and trained inen^ and consequently their technical train- 
ing in their respective subjects must be such as will command the 
respect and meet tlie needs of the agents and the best farmers with 
whom they will do most of their work. Furthermore, since they are 
working through others in an advisory way rather than as ad- 
ministrators, they must be broad minded, forward looking and in- 
spiring men, and ])ossessed of both tact and judgment in dealing 
with otliers. 

While, as stated at the outset, the demand for extension specialists 
now comes largely from the county agents and most advaiux'd farm- 
ers, it sliould be understood that this demand is h)r specialists thor- 
oughly trained in their subjects and willing to work with others co- 
operatively. The cliaracter of the service and its particular require- 
ments call for the careful selection and j)roper training of j)ersons 
for it. This training needs to take account not only of te(‘hnical 
knowledge and its a]:>])licatH>n in jmictice, but the qualities and abil- 
ity to develop successfully the teaching attitude. There is believed 
to be ()pj>ortunity for a larger number of extension s})ecialists whose 
training meets the high standard set for this responsible type of 
service. 

171 ! r , 37"— 20 2 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICTILTUEAL CHEMISTRY— AGEOTECHNY. 

The cause of deterioration and spoiling of corn and corn meal, .T. S. Mc- 

Hargue {Jour. Indus, and Engin. Chem., 12 (1920), No. 3, pp. 257-262, fig. i).— 
This contribution from the Kentucky Experiment Station reports ttie results 
of an extensive investigation of the underlying causes of the deterioration and 
spoiling of corn and corn meal during storage or while in transportation. 

The fundamental cause of deterioration was found to be excessive moisture. 
The laboratory exi)eriments reported indicate that sound corn containing 12 
per cent of moisture can be kept in good condition in storage for at least 12 
months, provided It is not exposed to conditions in which moisture can be ab- 
sorbed. Corn containing 15 per cent of moisture will mold if cjontined in air- 
tight vessels at ordinary temperature, and if the moisture content reaches 20 
per cent alcoholic and acid fermentations will result. 

Similar experiments with meal groiuul from whole grains of sound corn con- 
taining 12 i>er cent of moisture indicate that, while more susceptible to hydro- 
lytic changes resulting in an Increase in acidity, such meal (’an be k<‘pt for a 
period of 12 months when air and moisture are excluded without acquiring any 
musty or sour odor. “ Mow seriously this IncT’ease in the a(‘idity of the oil afteds 
the palatableness and wholesomeness of bread made from such meal remains to 
be determined in futiin* experiments. Except from the standpoint of acidity, 
the meal is ai)parentiy in a perfectly sound condition and has even n’tained a 
nutty odor.” By still further lowering the moisture content of the im‘Ml the 
development of acidity may be redmanl to a negligible quantity. By storing at 
a lower temperature tlie development of acidity may also be ndardt^I. 

The difl'crent spe<’ies of molds which develofM*d in some of the samples of 
corn and corn meal under unfavorable (*ondltions were isolated, grown in pure 
cultures, and ideiilitied. These include rcninlHnin e.rpaa.suin, which was ob- 
served only on tlu‘ germ of the corn and which made th(* nuKst proUllc growth 
of any of the species; ispergiUus gUturus and .4, alhus, whi(di deve!oi)ed in 
isolated clusters on the germ; and (Htro)nyvcH sp., which gr<»w \igorously on the 
degerminated part of the corn. 

In applying the results of this iiiv(\stigatlon to problems of commercial han- 
dling of corn the author states that “apparently the n^ahsorpl i(ui of moisture 
is a very iirqiortaiit caiisi* of tiie spoiling of large quantities (»f exiK)rt coin wldh* 
in transit to Eurojican ports. If corn containing no more than 12 per t'ent of 
moisture \vere stoied in perfectly dry bolds aiai so protected that moisture 
could not (MiP’r, tiu’re apix’ars to be n(» reason w’hy su<‘h corn sliould not keep in 
a fi<uind condition during ti’ansjiortation on I lie ocean.” Similar protection of 
corn meal is thoiigbt to be sutb< lent to insun' its pr(‘s<‘r\ali<»ii for <‘omparatively 
long periods of time, and to oiiviate the ne(*essity of di'germinating the corn 
previous to grinding, a practice whicli is consid(*red by the author not only to 
be unnecessary but to be harmful from tlie vtandpoint of mitriti(‘U 

The quantities of preservatives necessary to inhibit and prevent alco- 
holic fermentation and the growth of molds, M. C. Berry and G. D. Bkae 
008 
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{.four. huluH, and Enutn, CfK'ni., JJ iJ920), Xo. d, pp. 2.hi~2nn, figs. 2 ). — This 
paiM^r r<‘ru»rts a study of tJie iiiuount of various food r*i*esorvat i vos required to 
(•lie(*k alenholio feruientat Ion, to inliildt de<*<»inpositi<ai t).v y<*asts and molds, 
and t(» dt'^troy all liviiijj; orji:anisnis in standard 1 r)er (‘('iit (lt‘xtros<‘ lu‘oth. 

The medium was yirepan^d h,\ sterilizing a known volume of 2 i»er cent dex- 
trose brolli and addluj^ sterile water and prestuwatlve to double the original 
volujoe. Aft(*r inoeulation the tubes were allovve<l to stand at ro<an teujperature 
/or from four to (‘I}j:ht days aeeordln^ to the time required to tu'odmv \isible 
^rrowlb in oh(‘i‘lv tub(‘s eontaiMinj? no preser\ ative. Tin* organisms studied Mere 
j)iire cultures <d‘ Sarchatoinffvni cctfrisur and Prmnlliiim (jlanvnm, and the 
pr esci*\ atives selected v\(‘r(‘ absolute alcohol, sodium salicylate, sodium benzoate, 
vodlum sulpliite. sodium hydrogen sulphite, and formaldehyde. The results ob- 
tamefl. w hicli an* presiuited in both grapliic and tabular form, miiy be sum- 
manzed as follows: 

The inhibit ive etT(‘ct toward N. vervi was noted at 0.2-*) per cent concen- 
tration of formaldehyde and sodium hydrogen sulphite, 0.5 jier cent sodium ben- 
zoate, (M» p(‘i' cfuit sodium sulphit<‘, 1 per cent soditim salic.\late, and 11 per cent 
aU'ohoI. For coriqilete sterilization (he ord(‘r was slightly different, both 
sodium lK‘nzoat(‘ and salicylate being more effectivi* tban the sulphites. 

inhibitne efl'ect upon /*. ghntcum was noted at the following concentra- 
tions of pr(‘s<*r\ ali\ es : 0.25 pm* cent of formaldehyde, sodium liydrogen sulpiiite, 
and sodium benzoat<‘, H i>f‘r cent of sodium salicylate, and S per cimt of alcohol. 
.No inhibit i\e effei'l was obser\ed at 12 per <*ent concentration of sodium sul- 
idiite. 'I'iie same relatl\e order held for comphUe sterilization 
A method of testing the aiiiylolytic action of the diastase of Aspergillua 
<n*y/>ir, S A. Waksm vn (./oar. Amei\ Chcni N’o(*.. 42 {IU20), Xo 2. pp. 2.Wd- 
AttiMition is called to the distinction l>etw*een the aniyloly tic famylo- 
clasif(', iHpiefying) iKivvtT and the sa<*eharogenic ( saccharifying) ]iowcr of dhi- 
static mizynis for stari-h, and it is pointed out that in tlu^ majority of investi- 
gations on the action ot diustast* the siH-cliarogemc rather than the amylolytic 
powir has been m(‘asured. q’he investigations reported in this paper were 
midertakeii with a view* to finding the b<‘St mtdhods for the measuivim'nt of the 
amylolytic power of diastatii* enzyms with nienuiee to tlielr suitahility In the 
tcxtih‘ indiisrry for the desizing of fabrics. 

iiie imiliod adoptiHl is Inised upon the disappearance of raw' starch in a .solu- 
tion witlumt considiM'ing how much has been hydrolyzed to dexlrins and how 
much to sugars. Dry potato starcli was first treati'd with a 0.5 j»er cent solu- 
tion of iiciiiral n'd lUilll the color wfis absorbed, tind then washed r<*poaled]y 
witli w'ater until the sup<*rtiatant liquiil became almost perfe(*lly clear, iiie 
<*olored starch was llauj dried ami a 2 per (‘ent solution prepared in the usual 
manner. In making the te>t, this jiaste was inirodiiced in 10 c(‘. portions into 
large test tubes wbieli were ]tlaeed lii a thermostat at 40" V. until this tem- 
Iieratiire bad been reached, wlieii tlu‘ enzym was added and the tubes shakim 
and placed bac'k in tfie thermostat. As .soon as the stan'h laid hydrolyzed, (he 
solution lost its opacity and liccame clear, this end-]>oin( being more easily 
recogiiizabh* by the color inqiarOHl to the starch by the neutral red 

The amylolytic jiowm* can be calculated from these detm*miiiat ions by making 
us<‘ ot the fact that tlu* product of concimt ration of the enzym hy the lime of 
action Is constant within (HTtain limi/s, A unit of enzym Is taken as the 
amount of (mzym widch will liquefy 10 ct*. of 2 per cent raw potato starch in 
50 minutes at 40". 

Data presented on the starch liquefying imwmrs of malt laizyms and enzyms 
obtained from A. oryzw (commercial name Pulyzime) and on tiic corresponding 



610 


EXPERIMENT STATION RECORD, 


[Vol. 42 


IJntner vjilues show that the first Rive a higher Llntner value while the second 
;give a higher liquefying value, the latter being from four to six times as great 
as that of the malt preparations. It Is pointed out that this confirms the re- 
sults of Shernum and his associates (K. S. II., ,S6, p. 315) on the relative amy- 
lolytlc and saccharogenic powers of these diastases. 

Contribution to the chemical investigation of hardened fats, with special 
regard to their content in nickel and arsenic, G. lliKss {Arb. Reich sgmdht- 
smnt., 51 (1919), No. 3, pp. 521-531 ). — An Investigation of hardened vegetable 
and fish oils is reported, whlcii Included determinations of their physical and 
ebemical constants and of their content In nickel and arsenic. The materials 
examined incliidHl hardened cottonset^d, peanut, and linseed oils, and hardened 
whale oil. Deterniinations of arsenic were niad(‘ by the method of Beck and 
Metres previously noted (PI S. R., 30, p 806). Nickel was deterinine<i by a 
shaking-out method, the technique for whieh is as follows: 

About 200 gin. of the hardened fat was melted in a long-necked flask, and 
about 100 cc. of 12.5 per cent hydrochloric acid and a small amount of poias- 
sium clilorld were added. The flask, the neck of which was covered with a 
watch glass, was heated for an hour on a water bath with frequent shaking. 
After cooling to solidify the fat, the soliUhm was filtertni and an aliquot part 
of the filtrate evaporated to dryness in a porcelain dish. The r(\sidiie was 
dissolved in water, heated with excess of ammonia, Altered, and the filtrate 
tested for nickel with dlinethylglyoxime solution. 

The experimental data reported indicate that the hardened oils examined 
«how'tHl no marked differences In ydiysical and chemical i>ropertit‘s from the 
ordinary edible fats, and contalne<l practically negligible quantities of nickel 
and arserdc. 

Cyanogenesis In Sudan grass: A modification of the Ph»ancis-ContieU 
method of determining hydrocyanic add, r. Mknacl and T. Howkll 
(Jour. Agr. Research ff7. *9.1, IS (1920), No. 8, pp — I>eterminations of 

the hydrocyanic acid In Sudan grass are reported frorn the Oklalmma Plxr»*‘t'i' 
ment Station. Some of the analyses weiv mad(‘ by the in(‘thod pro\iously 
described by Ihwvell (Pi. S. K., 40, i>. 804) and one or two by a modil1(*ation of 
the PYancis-Gonnell method (PI S. H,. 30, p. 70t)). This modification, which 
Is described in detail, consists essentially in removing the c'ulloJdal sulphur 
formed in the PTancis-Connell method by evaporating the solution to dr>nes.s 
on a wniter bath at 70® C. and luxating the residue to 130® for 5 minutes, after 
whlcii the solution, slightly acidified with hydrochloric acid, is treated with 
cadmium chlorid until the sulphur is entirely prwlpltatt^l. Th(‘ maximum 
intensity of color in the final reaction wnis found to occur when 5 cc. of a 10 
per cent ferric clilorid solution was iis(*d In 100 cc. of the sohilion, the standard 
solution for comparisim containing 5 mg. of HON a.s KCN. 

A table is given of the piwentage of hydrocyanic aci<l in Sudan grass at 
different stages of growth. This shows that the Sudan grass (*ontains about 
one-third as much hydrocyanic acid as do the grain sorgluims. As has been 
found with other sorghums, there is a dcKTense of hydrocyanic acid v^ith 
growth, and morc^ of the acid Is present in the lea^'t's than in the remnlmh'r 
Of the plant. A number of detonufnation.s Indicate that there Is more hydro- 
cyanic acid in the plant in the morning than In the afternoon, the amount 
decreasing in the one case n^ported in the table from 0.0052 per cent (in the 
whole plant calculatetl on fresh basis) for grass cut In the morning to 0.0035 
for grass cut in the afternoon of the .same day. 

Purification of compressed gases in testing catalysts for ammonia syn* 
thesis, It. O. E. Davis (Jour. Indus, and Engin. Chem., 12 (1920). No. 3. pp. 
S89, 290 y figs. 3 ). — The method of purification of gases u.sed In testing catalysis 
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«t tlie Arlington, Va., plant in work on the synthesis of ammonia carried on in 
cooperation between the Bureau of Soils, U. S. Department of Agriculture, and 
the Nitrate Division of the War Department is described. Illu.strations are 
given of two of the purification chambers employed and of the assembled 
apparatus used for analyzing gases for oxygen and moisture, 

Purifioatioii of benzoic acid by fractional condfuisatlon, M. Phillips and 
H. 1>. Ginns {Jour. Indus, and, Engin. Chcm., 12 {W20), No. 5, pp, 277-^7,9, fiffs 
Ji . — The authors at the Bureau of Chemistry, U. S. Department of Agriculture, 
(les(ri1>e a method of purifying benzoic acid or other volatile solids based on 
th(‘ principle of frjictional condensation. 

The apparatus used consists of a kettle fillwl with lubricating oil, in which 
is imnnTsed a pot fu’ovided with a l-in. iron pipe extending Into the first con- 
densing chanilier and surrounded by a copper coll terminating inside the pot 
"I he condensing chambers consist of cylindrical wire screens, 0.25 in. mesh, of 
different diameters placed concentrically on a thick reinforced glass plate,, 
wiiicli is further insulated from the heat of the oil bath by two sheets of asbesK 
tos. Another glass plate provided with openings for thermometers in each 
cliamlxT is jilaced over the chambers. 

In operation the pot is about three-fourths filled with the crude benzoic acid 
luul tli(^ oil liath and chambers are heated, tlie latter by passing in a stream 
of hot air. Wh(‘n tlie temperature in the first chamber is about 50 or GO* C- 
and that of the oil liath about 120**, the air flow in the chamber is discontinued 
and the air passed at a definite rate through the coj^per coll and Into the pot. 
The n<*ld volatilizes and passes through the Iron ifipe into the first chamber. 
(Ui passing through the successive screens the moving stream of vai>or loses its 
heat gra<lually and <‘oii<h*nse.s on the surface of the screen. 

Indicators and tlieir industrial application, II. A. Lubs {Jour. Indus, and 
Eiuftn. Cfiern., 2 {1920), No. S, pp. 273. 27 If, fig, 1). — The author reviews recent 
deveiopni(‘nts in the field of imlicators, and discusses briefly the application In 
some of Uie chemical manipulations of the dye Industry of the series of indica- 
tors devtdoped by Clark and Lubs at the Bureau of Chemistry, U. S. Depart- 
ment of Agriculture (E. S. U., 37, p. 500). 

For general laboratory use methyl red and thymolsulphophthaleln are recom- 
mended if only two indi<*ator,s are to be selected, but the whole series is con- 
sidered desirable for very aceurate work. 

Fuilher work on acid potassiuni phtlialate as a standard in volumetric 
analysis, W. S. IIkm)RI\son {Prov. Iowa Acad. ISci., 25 {1918), pp. 501-504; 
also %n Jour. Anivr. Chem. ^oc., 42 {1920), No. PP- 724-727). — The author 
reports a further study of the properties of acid potassium phthalate and 
]{> value as a standard in volumetric analysis as recommended previously 
tE. S. H., 34, p. 408). The laboratory w'ork, which was performed by S. G. Nor- 
ton under the direction of the author, included ileterminatloris of the uumber 
of crystallizations of the salt necessary to secure a sufficiently pure product^ 
of the yield on the basis of the phthalic anhydrid used, and of the hygroscopic 
pr(»i>erties of the salt. 

Thr(^ crystallizations In all of the salt w^ere found to give a product of the 
ne(*essary purity. A yield of alK)ut 50 per cent of the theoretical was obtained! 
after four crystal Uzat ions from hot water. The hygroscoplclty of the salt was 
practically nil, and Its solubility at 25)* C. was 10.28 iier cent and at 35®, 
per cent. 

The determination of chlorin with the nephelometer, A. B. Lamb, P. W. 
Garlkton, and \V. B. Meldrum {Jour. Amer. Chem. Soc,, 42 {1920), No. 2, pp^ 
251-259). — A study is reported of the suitability of the nephelometric method' 
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for (loterniinin^j minute nniounts of chlorin lii aieohoUe solutions. The results 
obtained are suuunariml as f(dlows: 

“ In a 50 per cent alcohol-wat(*r solution, heating silver chlorld suspensions of 
widely differing coneentrations to 40® C. for 80 luiriiites after precipitation pro- 
duces a more Intense and e<mstant opalesc4ni<*e than (‘jui be attained at room 
tejnperature ; further heating for 30 minutes at 40®, or standing at room 
ttM54>erature for an hour, produces no pt^rceptlble change in this opalescence. 

“ Tslng this technique, chlorlds in such solutions can be estimated with an 
average deviation of about 3 to 4 per cemt over concentrations ranging between 
4 sn d 3(KtX10“® M. Opalescence lu such solutions decays more rapidly in diffuse 
daylight than in the dark. Tiie oiailoiM'ence of the same quantity of stiver 
chlcudd in water is about 15 per cent greater than in 50 p(»r (^nt ah‘ohol or 50 
j)cr cent ac<'tic acid ” 

A study of the determination of amino acids by means of the liydrogen 
electrode, E. E. TA(iTTK (Jour, Amcr. Ch<m. *S'oc., (1920), No 2, pp. JUJ-lSJf, 

fif/fs, — A method for the electrometric tltratioii of amitm acids in .solution is 
described which takes into account the fact that sucli .sul)stances require tlie 
presence of an excess of OH-ioiis before tliey will sliow their nfaximum arid 
cliaracteristlcs, or an exc(‘ss of H-ions l)efore tliey will show tlieir inavimum 
basic nature. In neutralization a certain proportiim of tlu‘ ad<lod OH-ious is 
consequently used ui» in bringing the solvent to tlie Oll-ion concenfrat ion 
required for conqdete neutralization of the amino aciil. To make liie piopt‘r 
coiwtions for tliis factor the titration is carried out as follows: 

“ Sutficient standard alkali is added to a didinite volume of the aqueous 
solution of the amino acid under inv<*stigation to give it a pH Milne of about 
12.5. Then to an ecpial volume of water tb(‘ same standard alkali is adiied in 
an amount sufficient to give it the same pll value, care being taken to add 
sufficient water to give tlie blank the .same volume as that of the original at 
the i)H value compared. Subtracting the cubic centimeters used in tlie blank 
from that re^iuired in the original gives the cubic centimeters of standard alkali 
necessary to ntaitralize the amino acid alone.” 

The neutralization curves for several amino acids determined in this wuiy are 
given. These indicate in a striking manner the influence of the liifferent groups 
In the molecule and bring to light certain Inaccuracies in the jbrmo! titration 
method of Sdreuseu. 

A new type of eondeuscjr for the determination of crude fiber, (\ A, 

CrEMENS (Jour, Indus, and Engin, Chem., J2 (1920), No, S, pp. JSS, 299, figs. 
2 ). — Tlie condenser described consists of a glass bulb one side of which is 
blown in such a nmnner as to fit inside a liples.s beaker. The lower siirfsK c of 
this projection is concave, thus offering a large surface for the coielensation of 
the vapors in the beaker. In the top part of the bulb are sealed two glass tubes 
bent at right angles, one of them extending nearly to tlm bottom of the bulb. 

These serve as inlet and outlet tubes for a stream of cold water, several 

condensers being usually arranged in series. 

The condenser, which nray be used with lljiless beakers ranging in siz(‘ from 
500 cc. to l.tMK) ee., either tall or wide form, is said to offer even more advantages 
than the apparatus devised by Spears (K. S. H., 40, x>. 410). 

The acidimetry of red wines and fruit juices, A. M. Macmielan and A. 

Tingle (Jour. Indus, and Engin, Ohem., 12 (1920), No. 3, pp, 274-270).— Th^ 

conditions under which ml wint's and fruit juices may be titratoil by tlie 
spectroscopic method previously noted (E. S. R., 39, p. 503) are described, and 
the principles underlying spectroscopic titration and their aptilieatlon are 
discussed. Phenolphthalein in 1 per cent solution and methyl refl in 0.05 per 
cent solution are recommended as suitable indicators for the spectroscopic 
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method, th(‘ amount reiiulnHl varyinj' with the color, depth, and total volume 
of the liquid. 

The detection of methyl alcohol, H. Woi.ff (Chrm. 7A()., (1919), No. t04, 

p. ,^>55 ). — Apoinorphhi in concentrated sulphuric ncld Is sn^f^ested as jcivlrig a 
n>or(» ndiahJe and delh’ate test for meth\l alcolir)! after oxidation than the 
reaj^ents commonly use<l for color tests with formaldehyde. The !)lue-vjolet 
color i)roduc(‘d is not formed by the aldeh.\des of the hiprher alcohols. 

Methods for the quantitative determination of saccharin, (). Hkyer 
idunn. Ziff., 4S (1919), No. 101, pp. .W7, ,>.18) — This is a review, with references 
to th(‘ literature, of various methofls of (hdermlniiif; sac'charin. The method 
of Hh'hniond and Hill, previously noted (K S. II., 41, p. 115), is recommended 
as nc<‘urate and tinie-savinjjr. 

Tlie sanitary quality of milk as judged by the roU>ri metric hydrogen-ion 
determination, L. H. ( V)()ij,:nr,K and R. W Wyant (Michufon St<j. Quart. Bid., 
2 {1920), No, 2, pp. /'/5, 140: also m Vrvamvry and ,Milh Blunt Mo., 9 (1920). No. 
2. p. 2S}.-- A metliod of grading milk hy meatis of colorinudric Il-lon determina- 
tions Is outlined hri^dly as follows: One-tenth cc. of the milk to be tested is 
|ila<‘(‘<l in a tube of neutral broth cfudaining brointh\mol blue as an imlh^ator 
ami mculiatisl at ,‘17'"’ ( %>]orimet ric readings an^ taken at one-hour intin-vals 

and the comlitlon of the milk is judged by tin' rate at N\hieh llie reaction 
cbantres 

It IS stat(‘d that tlie po(»rest samples of milk may la* iuck(‘d our at the end 
of *un* hour and the best saiujdes givmi their proper rating at the end of eight 
hours. Various advantages in the us<* of this method are pointed out and it is 
reeomim'inh'd as a valuable aid to cit> milk plants, condensenes. ice-{*ream 
faetorii'S, etc 

A similar method ha* t(‘sting milk has been ]U‘cvioiisly described hy Baker 
and Van Sl.vke (K S. 11., 42, p 2<)0> 

Not<‘s on double polari/atioti methods for (lie determination of sucrose 
and a suggested new method, C. W. Uoi.fe and T^. K. Hoyt (dour. Jndufi. and 
IJuf/in. ('hem, 12 (1920), So. 2, pp. 220-22:1 ). — An in\(*stigation is reported of 
the possibility of using in the double polarization metliod for determining 
sucro.se a substitute for hyilrochloric acid wliich would invert so slowly at 
ordinary temperatures as to iiermlt direct reailings without error aud yet bi< 
sutlh'iently acid to effeid complete Inversion on heating. ^lonochloracetic acm 
proved a satisfactory reagent, and the method developed inv(>lving its use i* 
descTibed as follows: 

“Dissolve the normal weight of sample In a KKVcc. flask, clarify with an 
appropriate amount of lead acetate, make up to volume, and filter. Transfer 
50 cc. of filtrate to a 100 cc, flask, add 15 cc. of a ‘20 per cent solution of niono- 
chloracidlc acid, make up to volume with water, and polarize within 15 minntes 
after adding the acid. To invert, transfer about 50 cc. of the .solution to a 
50 <v. flask, stopper tightly by tying down the cork, and immerse flask in boil- 
ing water, maintaining active ebullition for 80 minutes, or for GO mlmites for 
low-grade produ<*ts clarified with a large amount of lead aivtate. Remove 
flask, and cool quickly to room femperatiire. Allow to stand at least 2 hours 
and polarize in a 200 mm. tube with tbermometer.” 

The percentage of sucrose is calculated from the following formula: 

S=2(ari>X100 

] 41 -^ 

In this formula S “percentage of sugar, g “direct reading, b™ Invert reading 
and temperature. The solutions should be made and polarized at as nearly 
20° C. as possible. 
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The principal advantages of this method are considered to be that both dir<Kl 
and invert readings are made on a solution of unchanged acidity and sugar 
concentration, a slight excess of basic lead acetate does not affect the inversion 
or produce troublesome precipitates, no error is Introduced by making up to 
volume after inversion, and inverted solutions of Jow-grade products are lighter 
in eoior and easier to polarize than thost^ Inverteil by the Herzfold method. 
Comparative tests indicated that the method gives more accurate results than 
the Herzfeld method. The chief disadvantage is thought to be in the time re- 
quired, but it is pointed out that the actual time required in manipulation Is 
little if any more than that of the usual methods. 

Contribution to the study of the titration method for determining blood 
alkalinity. — Action of acids on prott^in solutions, R. (^lognk (Compt. Rend. 
8oc. Biol. [Pom], 82 (1919), No. 29, pp. 1192, 1193 ). — Determinations by titra- 
tion of the alkalinity of egg albumin, beef blood, and beef serum after the 
addition of varying amounts of a standard acid, both in the cold and after 
heating on a water bath, are reported for the purpose of pointing out the 
influence of the protein content of such solutions on the alkalinity determina- 
tions. It is shown that the add<Ml acid combines not only with the jilkali in 
the blood but also with the proteins, thus introducing a modifying factor in 
such determinations of blood alkalinity. 

Determination of ammonia in blood by a volumetric method, P. 

{Compt. Rend. 8ov. Biol. [Parish, 82 (1919), No. 29. pp. 1 1 8(>-l 1 89) .—The method 
consists essentially in bubbling about 2(K) Pters of air through a 10 ec. sample 
of oxalated blood treated with an tKiiial volume of a 20 per cent solution of 
sodium or potassium carbonate, collecting the liberated ammonia in 2 ('C. of 
n/100 HsSO^ diluted with about 5 cc. of distilled water, and titrating the excess 
of acid with n/100 base. 

The method is said to re(iuire not longer than 1,5 hours for completion and 
to give results of a precision comparable with the methods commonly us<h 1, 
while being much simpler in uiaterial and technique. 

Some observations on E. C. Kendall’s method of estimating iodin In 
thyroid preparations, S. B. Kuztrian (Proc. Joicu Arad. Bri , 25 (1918), pp. 
495, Jf-)8 ). — The author, at the lown Experiment Station, reviews Kendall’s 
method of estimating iodin In thyroid preparations, and discusses briefly cer- 
tain details that must be followed to obtain satisfactory restiUs In tlie deter- 
mination of I<»din in tankage, rougliage, and other organic .substances with a 
high percentage of ash. These include the use of more s<»dium liydroxid and 
less potassium nitrate in destroying the organic matter; the elimination of 
iron and other interfering elements by adding to tlie solution of the fuH(‘d mass 
a few grams of sodium cjirlumate and some tale, boiling for a few minutes, set- 
ting aside for two hours, and filtering; and the complete elimination of brorain 
by the addition of a considerable excess of phosphoric acid and a i)rolonged 
boiling of the diluted filtrate. 

The determination of cellulose in woods, W. H. Dore {Jour. Indus, and 
Enfjin. Chem., 12 (1920), No. 3, pp. 264-269, ftp. 1 ). — This contribution from the 
California Experiment Station reports a study of the effect of alkaline and of 
acid h,ydrolysis of wood previous to chlorination in the cellulose determination. 
The data reported indicate that all prof*eHse8 involving hydroly.sls result In a 
diminished yield of both a?-celliilose and total cellulose in luactlcally the same 
ratio. It w*as found that the lu*m!ee11u loses, for the removal of which the pre- 
liminary hydrolytic treatment hacl been re(‘oni mended, were hydrolyzed during 
the chlorination treatment and dissolved In the filtrates and washings. A 
part of the furfural-yielding material (probably xylan) was also hydrolyzed 
and dissolved during chlorination, while a considerable proportion (probably 
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oxycellulose) was uimfCected by any of the Jiydrolytic treatments and remained 
in the residue. 

These findings liuve led to a modification of tlie methods previously descrilied 
by llie autlior in connecrtion with the proximate analysis of wood (E. S. R., 41, 
p. 14), The preliminary hydrolytic process is now considered unn(‘(*essary and 
objectionalde in that it has been found to involve a slight destruction of the 
cellulose. 

Utilization of waste sulphite liquor, compile<i hy R. and K. W. 

liovEY {Dvpi. Jnt. Canada, ForeHry Branch Bui. 66 {1919), pp. 195). — This is a 
review of the literature on tlie commercial utilization of waste sulphite li(iuor. 
"I’lie material lias hwn arranged in chapters according to the nature of the re- 
cov(‘red produc'ts, and each of the more important cliapters is prefaced by a 
brief discaissioii of tlie .subject treated. The products include binding materials, 
gums, adhesives and sizing materials, tanning materials, alcohol, fuel, feefling 
stutTs, fertilizers, dyes, sulphur, and miscellaneous substances. 

Industries for the conservation of fruits.— Apples, 0. Arnou (Lc.s Indus- 
trie.^ dc la Ctmsc} vaiion dcs Fruits. La Pomme. Paris: Author, [1919], pp. 
122, Pffs. Jf2) -This velume, which is out* of a series on tiie ccuninorcial utiliza- 
tion and conservation cd’ fruits. Includes cdiupters on the manufacture of various 
products from applets, the* prescu-vation of the fnilt by refrigeration and desic- 
cation, and the utilization of i>y-prodiKts. Illustrations are given of the ma- 
('hinery employcsi in the various pres'esses descriia*d. 

Making grape juiee, I\ Thayer (.1/o. But. Ohio Sta., 4 (1919), Ao. 8, pp. 2^9- 
252). — The hot-pressed and cold'press<‘d pro(‘essc*s descril>ed w'ere adapted from 
mc'lliods (Uitlined in Farmers’ Bulletins 17r> (E. S. R., lo, p. ir>4) ami 044 (E. S. 
R., 32, p. SOO) of the V. S, Department of Agriculture. In one case the grapes 
were crusheci and hojit(‘d to 05*’ C. (149” F.) liefore pressing and in the oilier 
lli(‘y were simiil.v crushcal and pressed. Tlie juice in both cases was lieated to 
8(1“ before iKdtliug and was tlien tillered through conical fc‘lt filters, botthxl. 
and hc‘ated at 75”. Ry tlius lieating tlie juiee before tiltering to a highi*r de- 
gr(*e than aftcT botUing, the production of sediment In tlie beetles Is said to be 
avoideci. 

As a rule the hot-firesscMl juice resembled the fresh fruit in color while in 
most cases the cold-pressed juice was of a liglitor or ditTerent (‘olor. that from 
him* grapes being usually red. and that from red grape**- jiink (*r even colorless. 
The cold-pressed julci* was alw’ays as sweet ami in s(»nu* cases sw’eeler tlmn 
the hot-pressed juice. 

Notes on the results with various varieties are tabulated. 

Varieties of grapes for juiee, R. Thayer { Mo. Bui. Ohio Sta., '/ (1919), Xo. S, 
pp. 25S-260). — A study is reported of the value for juice production of the more 
important varieties of grapes grown in the station variety vineyard. In 1917, 
GO lots of grape juice totaling 202 bottles were made from 83 diff(*n‘nt varieties 
of grapes, and In 1918, 70 lots totaling 248 bottles from 34 varieties. The juices 
were prepan^l witliout tlie addition of sugar or w’ater by lioth the methods out- 
lined In the almve article, and were tested both alone and in various oombinntlon.s 
lor attractiveness of appearance and flavor, and for tin* r^rcentage dilution 
and amount of sugar rcHpilrefl per 100 cc. of the undiluted juice to .s(*cure the 
greatest palatahillty. The results are reportcKl In a table in which are included 
the Brlx readings for the speclflc gravity of the juiee. 

In general the juices made from blue grapes hy eithj*r pro(*es.s vvert* at- 
tractive, those prepared from red grapes by the hot pmeess v\’ere more at- 
tractlv'e than the cold press(»d juices, and the juices of widte varieties were, 
with few' exceptions, unattractive by themselves. By combining different juices 
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it was found possible to overooine the individual faults of the separate Juices and 
to iiiiike an almost (*ndless variety of juh'os of different colors and ffavors. The 
principal possibilities in blenditi^ are considered to be th» creation of new 
flavors, the oorre<*tion of acidity or poor color, the aineli(»ration of acidity, and 
the utilization of unattractive jui<*es. Suic^restions are given for such combina- 
tions among the juices tested. 

Every step in canning, (I. V. (Jray {Chicago: Forbes d Co., 1iU9, pp. 2.1,?). — 
ThLs volume contains detailed dlnn'tions for (‘aiming fruits, vegetables, meat, 
and flsh by the (*old-paclv method: making jolliers and fruit preserves; drying 
fruits and vegetables; curing, smoking, ami pn^serving meat; preserving eggs; 
storing vegetaba*s in the home; and marketing liome-cnnned jiroduce, A 
cliupter entitled Why Caniunl thxKl.s Spoil explains the causes of unfavorable 
results sometimes ex]>erienced i>y the beginner in using the cold-pack method, 
and gives dircx‘tloiis for avoiding .suc*h failures. 

Teinperature-tiine relations in cann<Hl foods during st(‘rilizati<»n. (i. E. 
Thompson {Pror. loiro Avail. *Sco, 2,1 (191S), pp. S9~4S, figs. 6 ), — Essentially 
noted frenn another source (E. S. K., 41, p. 20f)). 

METEOEOLOGY. 

A statistical study of \^cather factors affecting the yield of winter wheat 
in Ohio, T. A. Dlmr {F. K Mo Weather Frr., .J7 {ItUli), Ko. ]>, pp. N///-8J7. 
fajH 2). — In this paiK‘r “the statistical method is applied to the problem of 
determining what are tlie impoi’taut Meatlier fact<»rs atTe(‘ting' tlie growth of 
winter uheat in Oliio, and th(‘ir r(‘lativ(‘ iinf»ortan(M\ 'rh<‘ results are ex- 
pressed ns pjirtial c*orrelati(Ui cocdticlents and in lim‘ar r(‘gression ixj nations of 
the f(»rm, 

Y”c4- b,.r,4-b/r.-f + • . . . , 

in w'lilch the coeflichaits are evaliiat(‘d by U‘ast scpiare mcdliods.” In this 

(s^piatioii “ Y is the yield; j*i, Xi, .ra, .r* an‘ th(‘ various wea(h<»r ehnuents, 

su<‘h as mean temperature, precipitation, p(‘rcc*n(agc‘ of sunshine, ex- 

pressed nuiiK'rlcally ; a. bi, hi, b, b«, .... are nniJUM*icul cpiantities having a 
constant value for a gi\eii cMpiatioii, t(> he determined from the data. . . . 

“ Because* of tlie difliculty of securing extensive data for other weather ele- 
ments, it ks nec-essary to deal chicdly with teiniierature and precipitation 
values. In general, it is to t>e expected, because of the relatively large and 
well-distributed ralnfnll of Ohio, that tem]»erature variations will linve more 
inllmmce than iireciiiitation 'variations upon tlie yield. For tlie State as a 
whole, correlations of monthl.v weatli<*r valm*s with tin* ‘condition’ rejiorts of 
the Bureau (»f (’roi) Estimates and with tin* report(‘d yields show no very close 
relaticmshiiis. The correlations witli eemdition give a general indication tlmt 
a wet autumn, a warm and dry winter and spring, espcxdally a warm Maivli, 
and a cool and wet May an* tlie most favorable W(*alher conditions. Yield 
con*eiatious suggest a warm March and June and a cool and dry Jvtay as tlie 
only imiiorlant recpiisites for a good yield. In Fulton (Nmnty in northwc'stern 
Ohio, and in three countic*s in the* central part of tlie State, c’ertnin lO-day 
periods in Ai>ril, May, and .lum* are found to exert u more effective^ influence 
on the yield tlian all olh<*r weather conditions combined, except that in Fulton 
Oimnty the Marcli snowfall is also an important fac'tor. Tt is weather condl- 
tion.s during these 10-day periods, especially temiierature conditions, that 
largely determine yield. Tli(\s(* lau-lod.s are connected especially with the 
Jointing, heading, and filling stages in the growth of the plant. . . . Be- 
cause of the large lnfluen<*o of late May and June temjieratures, earlier fore- 
casts of yield can be of little value.” 
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Kelatioti of the weather to the yield of wheat In Manitoba, A. J. Connor 
{Canada Cenauit and Htatia. Off., Afo. Hul. Agr. Stafiti., 11 (/.0/8), Vo. 116, pp. 
115-125, fig. 1; extract m T. Mo. Weather Rev., 47 (1919), No. 12^ p. 848). — 
Thin arti< l(* 1 h based on slnuiltaneouK observations at various exfxn-iinent sta- 
tions, on teini)erature, pi>H*i|)itation, aial other nieteorolo^^ieul conditions, aral 
on dates of sowing:, api)euran(‘e ai)ove jfround, stooliii^, stem roots, beading, 
flowering, milk-stage, maturity, and harvesting of vvlieat, as well as on the 
average ludglit of the plants every seven days. 

“ Tliere appeared to be a rolatiorj between the length of the period from 
sowing to heading, or from the appearance of the plants to betiding, ami the 
8ubs(Hiuent yield, the longer i)eno<ls being positively relati^i to tlie greater 
yields. . . . 

“ From the rt^sults so far attaiiuMl It is not educible tliat tliere is a critical 
j)eriod of short duration.” J>uririg the latter part of tlie J>0*day f»eriod after 
s(»wing, however, there will ordinarily be Imu’easiHl probability of heat and 
drought in Manitoba, and if during this jienod ” the vveatlier be warm, dry, 
with gn^at temi»erature rangis tlie wheat plants will head early and the harvest 
will be light ; but if tin* cool and moist conditions r*ontinue, heading will be 
pt^stpoiM'd and the yicid increased . . The vanabilit\ of early .Tul.\ w'eather 
ina> be regardisl as the critical tactor in wiieat i>r<Mlnction in Manitoba” 

It was fouTid that tin* raintall, mean dall,\ minimum temperature, and mean 
daily rangi* of ti‘mperaliire during the third 30 days after sowing art* to some 
extent Intert'orrebited. “Tlie minimum is slight and the rafiifall t<> a much 
greiiter degree correlates! with the range, both negatively, while there is no 
relation btiween tin* minimum ami the rain Sinct* the rainfall is relateti 
posit iM‘ly nml the other factors negatlM*l.\ to the yield of wheat, tin* quotient 

, should be relatiMl positivciy. The plotting of these (inotients 

KangeX minimum 

against the fields led to tin* following equathm : If V be the yield in bushels 
per acrt*, a/ tin* mean minimum temiierature, p the total pr€*clpitation for 30 
da.^s, r the mean daily range 40), then 

Y^0.4:u log 


If the mean daily temperature fie denoted by t. then tlie quantity 



may be written (f-r)/* 

The dept'inleiice of the chemical composition, especially the .starch content, of 
the wdicat upon weather changes has also been studietl with a view to proving 
or disproving the hypothesis ” tliat the total starch content of the grain varies 
directly as tlie amount of water transpired !)y the plant from lieading to 
maturity . . . land] that the factors favorable to starcliy grain an* a moist 
soil with bright sunshine, knv humidity, hlgii temperature, and drying w imls ” 
The study has not proceeded far enough to warrant conclusions. 

Cultivation does not lncrea.se the rainfall, J. W, Smitfi (U. Mo. 
Weather Rev., 1/7 (1919), No. 12, pp. 858-860, flgs^, 2 ), — This Is a paper presented 
at a joint meeting of the American Metwrological Society and Association of 
American (leographers, St. Louis, Mo., Oecember 31, 11)19. 

Lata arc* iiresentcHl from which the conclusion Is druwui that “cultivation does 
not increase the rainfall in the semiarld region. There are well-defiiUHl se- 
quences of incr<*asing and decreasing annual rainfall amounts, hut there has 
been no progressive Increase or decrease during th<* past 39 years It is not 
possible to predict the approximate precipitation for any year from past 
records*” 
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Australian droughts, C. Richardson (U, S, Mo, Weather Rev., 47 {J9J9), 
No. 12, p. 860). — Tlio relation of air currents to these droughts is discussed. 

TImj distrlhution of maximum floods, A. J. Henry {U. S. Mo. Weather Rev,, 
47 (1919), No. 12, pp. 861--866). — This is a paper read before the American 
Meteorological So(*iety at New York, January 8, 1920. The eouelusions reached 
are suiiiniarized as follows: 

The i*ec(>rds of both American and European rivers show an average of 7 
to 10 great floods per century. Great floods are primarily due to precipitation, 
aWjtl that precipitation, in the form of rain, which produces floods may be of two 
di«jtlnct tyiX'S, (1) so intense and widely dlstrlbuttHl as to produce flooding 
r^ardjess of antecedent conditions, (2) moderate rains continued 
tently for 8 to l(i days or more with antecedent conditions favorable to a high 
run-off. There does not appear to be an orderly progressloti in the magnitude 
of floods with the lap.se of years; that is to say, tlie absolute maximum flood 
of any 100-year period is not necessarily greater than the absolute maximum 
flood for the preceding 100 years. The magnitude of great floods with respecd 
to the average annual flood seems to increase in a geometrical progression, but 
apparently wholly regardless of the flow of time. Gr(‘at floods, like great rain- 
falls, are essentially a local phenomenon even for the same stream.” 

Evaporative capacity, R. E. Horton (Abs. tn U. S. Mo Weather Rev., 47 
(t919), No. 12, p. 856). — This is an abstract of a paper i>resented before the 
American Meteorological Society at New York, January 3. 1920. 

“The object of this paper Is to furnish data showing the relative exajMU’a- 
tion rates under standard conditions at different localities throughout the 
XJnlteil States. The term ‘evaporative capacity' is defined by the author as: 
‘ The maximum rate of evaporation which can be produced hy a given atmos- 
pheric environment from a unit area of Avet surface exi)osed parallel with the 
wind, the surface having at all times a temperature exactly equal to that of 
the surrounding air.’ 

“The evaporative capacity of 112 XT. S. Weather Bureau stations has bt'en 
determined from the meteorological normals of temi)erature, wind velocity, and 
humidity, by means of the author’s evaporation formula, 'riie coeflicieuts in 
the evaporation formula were determined by experiments covering two years 
oil a standard Weather Bui’eau evaporation pan. Maps arc given .showing 
evaporative capacities for day and night and summer and winter conditions, 
and tables are given showing monthly evaporative capacities and day and night 
time temperatures for each of the 112 stations. The application of the maps 
and data to problems in hydrology, water consumption by plants, and agricul- 
ture is di,scussed.” 

Variations in the total and luminous solar radiation with geographical 
position in the United States, H. H. Kimball {V, S. Mo. Weather Rev., 47 
(1919), No. 11, pp. 769-793, pi. i, flffs. 22). — This is a rather exhaustive summary 
of investigations carried on by the author for a number of years, the purpose 
of which Is “ to determine as accurately a.s possible with the data available, 
(1) the variation in direct solar radiation intensities with latitude, (2) the 
Increase in intensity as we go westward from the Atlantic coast districts to 
the drier and more elevated central plains, (8) the total radiation received 
on a horizontal surface (direct solar, plus diffuse radiation from the sky), and 
(4) to reduce the total, or heat radiation as thus determined along certain 
parallels of latitude to luminous, or daylight intensity. There have been uti- 
lized in this investigation the radiation measurements made at Washington, 
D. C„ since 1905; at Madison, Wis., .since 1910; at Santa Fe, N. Mex., since 
1912; and at Lincoln, Nebr., since 1915; and the measurements of the total 
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soljir, or heat radiation, and of luminous solar radiation or daylij?ht 
tioii, made at Mount Weather, Va., during 3013 and 1014.” 

” Most of the results are sliowu iu both tahle.s and charts, the latter consist- 
ing of isopleths of heat or of luminous solar radiation, with Ijour angles of the 
stin as ordinates and day.'s of the siaressive mouths as absi‘lssas, except that 
the daily totals of radiation on a horizontai surface on the twenty-first of each 
month are shown by nu‘ans of radiation isograrns on outline mai>s of the Fnited 
States. The effect of .surface slope on solar radiation intensities is hrictly 
considtu’iHi.” 

Tlieriniil belts and inversions of temperature in the North Carolina 
inoiintaiii region, II. .1. ('ox (AO/t. in L'. S, Mo. Weather !Uo\, 47 (1919), No. 
12, pp. 879, 880). — This Is the author’s abstract of a paper i>resented at a joint 
ua^eting of the American Meteorological Sotacty and Association of American 
Geographers, St. Louis, Mo., December 31, 1019. The j)aper is based upon ob- 
servatJons al 1C places in the mountain region of North (Carolina, Iroin 1912 to 
191C, in(‘lusiY(‘. 

The obsc'rvation.s wei'c inadi' at the different places under varying esmditions 
ol topograpliv, on vall(\v floor, slope, and summit, for the purpose of more clearly 
defining, if possible, the so-called thermal hells. The results throw light on 
tlie location, caust*, and extent of these thermal licit s. The results Indicate 
tliat cold valley liottoms as well as cold mountain tops are normal. The warmc'^t 
llu'rinal belts between these two extremes are found where the mountain mass 
is small, the slope steep, ami the opposite valle.v wall not close “ ^'he higher 
teinperatun^s on the slojies and ctndnin sninnuts \n the (Carolina inotmtain 
region are favorable for fruit growing in so far as the nhseiK‘i‘ of frixst is 
concoriH'd, as compared with the valley floors, hut considerable injury ofhm 
occurs from freezes in the winter and earl> sjaang In tlie nj)i»t‘r and mitldle 
levels after protracted heated periods and growing weather wduch had served 
to swell tlie buds ” 

rredictiiig miniiTiuiii teiiiperatiiro.s, .T W. Smith {Abs. in V. S. Mo. 
Weattin Rev., 47 (1919), Ao. 12. pp. 849). — This is “a mathematical dis- 
cussion of the relation between the relative hinnidity in ih(‘ late afternoon and 
the variation of the niinininm teiniierature lUiiing the coming night from the 
afternoon dewi>oint temperat nre, when radiation (onditious jinw’all. 

“The stml.v shows that there is a w'ell-deflnod relation widch can be ex- 
pre.ssed by Uie curvi' lor a parabola. . . . The i*quntion used is w'Htten 
in which r is the variation ot the minimum temiierature from 
the evening dewpoint; b is the evening relative humidity, and c is the square 
of the relative humidity ; .r, ;//, and z are the three unUnowns, which are evaluared 
from three normal (Hpiatlons wiilch are readily written by the star iioint method 
after tlu‘ data have hi^en properly charted. The resuU.s are remarkably ac- 
curate. The studies show' that the miniiniun temperature cun be closely pre- 
dicted in the oi’chard at considerable distance from the oliservlng station; that 
the hygrometrie observations made at noon may be iKsed quite as well In 
some Instances as those made In the evening, and that the iHpiation wTl! Siune- 
times apply as wndl to clomly as to clear nights.” 

Evidence of cllniatic effect in the annual rlng.s of trees, A. K. DoroLAss 
(Ahfi. in V. S. Mo. Weather Rev., 1,7 (1919), No. 12, p. 88/L~~This is the author’s 
abstract of a pajier presented before tlie Aineri(*an Aietreorolugical Society at 
St. Louis, Mo.. December .'10, 1919. A more detatUHl a(‘count of the same study 
has been noted (E. S. U., 42, p. 417). 

Monthly Weather Heview (tJ. Mo. Weather Rei\. 47 (1919). Nos. 11, pp. 
769-840, pU. 15, ftps. 87; 12, pp. 841-911, pU. 17, figs. 10).— In addition to de- 
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tailed summaries of motoorologh’al, elimatolopieal^ ami seisnioloffical data and 
weather conditions for Noveujber and December, lf)1b, and l>ibUo^?rjii)liical in- 
formation, reprints, reviews, jibstracls, and minor notes, these numbers contain 
the foilowin^t e(*nlrihiitions : 

No, 11. — Variations in the Total and Luminous Solar Kadiatlon with (leo- 
jrraphical Position in the Tinted States (illiis. ), H. H. Klmhail (see p. (08) ; 
Kiblioj^raphic Note on Sunshine in the United Statens, by U. DeU. Wiivd ; 
A New Instrument for MeuMirin^ Sky Hadiation (Ulus.), by A. An^tstrbm ; 
Some Problems Kelatinj^ to the Scattered Kadiatlon from the Slv.\ (illus.), 
by A. Ana:str<)m ; Note on Comparisons Het^^een PyrhelioimMiu’s and on the Dif- 
ference Between the Anj^strian Standard and the Smithsonian Standard, hy 
A. Anpstriirn ; I'arade-^rroimd Temperatures at Station, Tex., by C. U. 

Brooks: Tom])e rata res in New York Siihwa.\s (illiis. ) ; Foreeastinjr Tide Stapes 
in the Harixu* at Portland, Dreg, (illns. >, hy K \j Wells; and The Vir>iinia 
Earthquake of September 5, 101b, by K. W. Woolard. 

No. 12.~-A Statistical Study of Weather Factm’s AtTectlng the Yield of 
Winter Wlieat In Ohio (illiis.), by T. A. Blair (see p. did) ; Preiiictinir Miiiinuim 
Temperatures, hy .1. W Smith (see p. dlO) ; Tiie Wijrk (»f tlie V. S. Weatlier 
Bumni in the West Imlies, by O. L. Fassijir ; Aerolojrical ^^'ork in the U. S, 
Navy, hy C. N. Keysia* : New Form of British Dnil.\ Weathei Keport ; Interna- 
tional Meteorological Committee Miadina: in London, July, lOli); Note on 
Hi^th Pree-air Wind Velocities Observed D*K*ember Id and 17, 1010 (illus.), 
hy W. U. Ore)i?j;; Evaporative Capacity, hy K. E. Ilortiai (see p. dlS) ; Device 
for Obtaininjr Maximum and ^Minimum WatiT Surface Temp“ratun‘s (illus.), 
by K. E. Horton; Cultivation D<k‘s Not Increase the Uainfall (illus ), by J W. 
Sinitb (see p. d17) : Australian Droimdits, by ('. Kichardson (see p 018) ; qin* 
Distribution of Maximum Floods, b.v A. J. Henry (see p. dlS) ; and Di‘t(*rmina- 
tion of Meteoroloj;ical Corrections on the Hani'es of (Jun.> (Ulus ). b> W. 
Noll. 

Cliiiiatolojjical data for the rnited States by sections ( V ,s’. />rpf. Af/r., 
Wrafhrr Hiir. (liniuf. Data, (i iUUfh, Vos. 9. />/>. pin J, fipH i: 10, pp. 

pin. thjH. 2). — Th(^se volumes contain brief summaries and detailed 
tabular statements of climat<do‘^ical data for each State ior September and 
Oct oiler, 1010, n‘speetively. 

SOILS— FERTILIZERS, 

Relation of the moisture equivalent of soils to the moisture propei*ties 
under field conditions of irri|?ation, S. T. Hardixo (Nod Nr/., N (1919). Ao. 

pp. 302~S12. /ips. ii ). — Attention is called to the need for some criterion which 
will furnish an Index of llie soil moisture properties in studies of the water 
requirements of sods under irrigation. In this <*onne<'t}on, a eompari.son of ilie 
moisture equivalent witli the criti<*ul molslun* points of soils nndm* tlie {ndual 
field conditions of ji-ripition practi<*e, is reported. This is based on data se- 
cured b> the author in ibe (‘oijrse of various lield invesliyat ions of the walm* n‘- 
<|uirements of s</Us and their irrigation j>ra<‘tice, <'oii(lu<*tcd und<*r the super- 
vision of the Trrijjration Invest ij:at ions of the Bnnatu of Ihiblic Hoads, U. S. T le- 
partment of A/^ricultiin*, and tlie University of California 

The treneral field nudhoil used was to take soil inoi.sture samples before and 
after irrigation In order to determine the amount of water retained liy the soils, 
Tlie data were secured from a wide range of .soils under varying conditions of 
practice, iiududing about n.2(»d individual moisture determinations frf/m soils 
in Montana, Idaho, Washington, Nevada, and Uulifornla, and about 300 
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moisture equivalent determi nations made from U)13 to 1018, inolusive. 0<»m- 
jairlHons of foiii’ moisture ('o’nditions were made for the surface foot of soil 
.Mud f(*r ti»e nv(‘raj:e of tlie iii»i)er 5 tt. of soil, these corresponding to ti»e maxi- 
mum li(‘ld (‘upmat ics. tin* normal Held ciiim<*ity, tlie usual mojslui'e heton* irri* 
pition, and the willing: of the cr<>p, 

T1k‘ data present(Ml are thou;jiht to warrant the paieral conclusion that tlau’e 
is a fairly consisttuit relationship between tlie moisture equivalent and the 
various moisture iirofiertles of soils, which appears to offer iiromise of useful- 
ness in determininjr moisture jiropertic's and prohahle irripitiori pracine <»f 
soils whose irrmatiou is conlcauplated, particailarlj as to tlie prohahle depth of 
water wdncli will he retaineil from an irripition witii its eftt‘cT on th(‘ thqirh to 
tie ajiplled and the neci*ssar\ tia*<pien<> of application The data i>res(*nted, 
W’hi!(‘ indicating the general nature of the ndationsliip (d soil moisture capacity 
and soil texture, are not suHicnail to H\ the ruiiri(‘rical values of sin li relation- 
ships exce[)t In a \ery general way Tlie relationship of the soil -moist lire 
properties to the moisture (spiUalent does not appiMir to he linear except in 
the case of the wilting of the croji. The maximum d(‘ptii of water per foot 
d(‘pth of soil which can he retained umler favorahle conditions for the iifipi'r r> 
It. of soil is about l.‘2o in., which indicates tliat <h‘pths of a single irrigation in 
excess of 0 to 8 in., even under favorahle soil conditions, will not he retained in 
till' Tiiiper o or fj ft. of soil. This conclusion Is in accord witli the results of 
general field olismw ations from many sources. 

Experiments on soil moisture, (1. M. (Ikaniham and M. M MiKVmu ( l/n7o- 
poa 87o. Quart. JtuL, 2 S. p/>. / ^ The results of ('xpeninents 

<<»\ering a period of three years on tillage and moisture control on a deep, 
medium sandy soil, growing potatoes, corn, ami radish(‘s with and without a 
s»>il mulch, }n‘<‘ re[)ortt‘d 

7'he iMU'tions of the Held that were not imiichetl were scrajicd with a lioe to 
eradicate the we(‘ds. The mulchetl fiortions were cultivated H in. dinq) It was 
found tliat tla^ differences In the amount of water lost from the unmulched jilat 
and tlu‘ om» mulclu^d with 8 in. of soil were negligihh‘. whih‘ clianges in the 
water content ot the soil beneath a laytu' of tmu'k wen* at»i>r<'ciahl\ li*ss than in 
tlie oth(M*s The results on tlic whole sugg<*s(ed that tillage cons(*r\es moisture 
mainly h.v thi* eradi<*ation of weisls and grass, and that tin* importance of the 
soil mulch in this <(mm'ctioii has he(*n sona*wiiat oven*mphasized 

A<lsorptl%*e unsatiirated soils, 1). J Hissixk (hi m :(ul ii}(ie 

(itoudeu, \ rth(i laiKts: Tci'huoL hap, \J!UH\.pp ( 7 ] -f-7.7.7- /.Js) . — 

The author discus.st's the so-called adsorpt ix t‘ly unsaturatinT soils occurring in 
liiimid cjimat<*s, which are apparently the result of constant ( roj>|>ing and the 
leaching effect of rain followed by drxiiig Basic matenal mml la* suiiplnal 
and retaineil h> such soils, and it is thought tliat liming is tlie best treunnent. 
It is considered tliat the iiiHuence of liming on flu* adsoijihvi* power of seals tor 
basic material Is om* of the caus(‘s of its importam'c. 

Ciileiiim and riiiigiiesium content of virgin and cultivated soils, .T. W 
Aaiks and C. J. Scnoi.M'NimiuiKU {Sail Sri., <S [IP 19), Xo. Jf, pp. - Tlie 

results of d(‘t(*rminai ions of the contents of and n*lationships existing between 
total and Hflh-normal nitrii* acid solnhlu calcium and magnesium, carbonate, 
and the r(*a('tion of both xirgin and cultivated .s<dls from lo(*afions in Ohio, 
are n*por1ed, ns condiaded by the Ohio Kxperinuait Station. Tla* .soils xxere 
sampled from two depths, 0 to T In. and 7 to 15 in. 

The (lata indicati* that In most virgin soils t!H‘n* is a concentration of n'adily 
soluble cah'iuiii and magn(*siiim at tlie surface. With cultivated soils, however, 
the subsoil is usually better supplied with tln*se elements than tin* surfaci* soil. 
Certain Interesting relationships b(*tween the proportion of the total cal(*ium 
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and niap:neyium which are soluble and the carbonate content and reaction are 
ixdnted out. These arc^ suinniarized in the statoftient that when the proportion 
of the total bases (eulciuin and magnesium together) which are soluble Is high» 
the soil is very likely to contain more carbonate or to be more basic to tests 
than is the case with similar soils having a less pro]K)rtioii of these bases 
soluble. Moreover, this is true for soils eontalning very small amounts, as 
well as those better supplieil with carbonates. 

A list of references to literature biairing on the subject is included. 

The mixing of mineral soils and moor soils, G. Ritter {FuhJinff^fi Lanthc, 
67 No. 1~2, pp. 16-Sl). — Vegetation exix'riments and studies of 

nJtrilh'ation and nitrogen tlxation in mixtures of loamy sand soils and mo(»r 
soils are reported. The purpose is to show the advantages to either soil of 
such a mixture with reference to phy.sical and chemical condition. 

It was found that the addition of virgin moor soil or ])eat litter to a light 
mineral soil increased the nitrate content, also the nitrate content of an upland 
moor soil was increased following an intermixture of lime and go<xi mineral 
soil. It is concluded that tlie physical, chemical, and biological properties of 
an upiaml moor soil or a light mineral soil may be imi)roved by mixing these 
two soil types. 

Sugar-cane soils in the division of Deinak, C. J. van Lookeuen Gampaone 
(Arc/i. Neihrlnnd. Indie, 10 W, Juhilvvmnum, pp. 

sugar-cane soils of the division of Demak In tlie Samarang residency in central 
Java are dlscussiHl witli reference to thoir origin and piiysical and chemical 
composition. Tliese soils havt* been formed from weathered iiroduct.s of ande- 
site and basalt in connection witli lava and ashes of rei^ait voU'anlc origin. 
Mechanical analyses show that the greatest jiart of the soil particles are 
smaller than ^’oinm. 

Bacteriological effects of green manure, IT, C. F. R hi scon and H H. 
Harned {M iKHinHippi Sia. Bui. 185 {1918)y pp. 8-18, fips. ^’). — This is a progress 
report on experiments begun in 1013 (E. S. K.. .33, p. 721), to determine the 
effect of microorganisms in tlie fermenting of gretai manures and particularly 
the advantage of a light dressing of stable manure as compan^l with that of a 
bacterial culture in the utilization of these green manures for plant foo^t. Tin* 
work ineluded bacteriological and vegetative tests. The soil used was a mixture 
of sandj slit and .sandy loam soil and was deilcient in plant nutrients. The 
green manures addtHl w'ere alfalfa, oats, and oowpeas. 

It was found that then* wais a direct relation between the bacterial count 
and tlie amount of organic mutter added. The results of the vegetative t(^t3 
and th(* bacteriological tests agreed closely. A light dressing of stable manure 
or the udditiou of a bacterial culture with a green manure gave a marked in- 
crease in the crop when 4 tons of the green manure were added- When 8 tons 
were added the effect was praetlcally neutral, and when 1C tons were added 
a depressing effect w'as noted from the addition of the organisms contained 
either in the manure or in the bacterial culture. This phase of the work is to 
receive further attention. 

« 

The nitrogen content of the oat crop varied with the amount of crop pro- 
duced, but not in direct proportion. The accumulative effect of gre^en manure 
wm marked, showing a uniform Increase through the various treatments and 
oontinued effect in the following years. Where dry oats and vetdi straw was 
turned under it was found that aniount.s as large as 10 tons were readily util- 
ized and produced a crop 3.2 time.s that from unti’euted soil. Elgiit tons of the 
straw produ(*tHJ a larger crop than 20 tons of horse manure. The proportions 
were about one part oats and two parts vet<*h straw, and the horse manure was 
applied with and without lime. It was also noted that where large amounts 
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of the oats straw were used together with horse manure or with a bacterial 
culture, or botli, a dei>reHslng effect was brought about. 

Studies on the synthesis of nitrogenous fertilizers (on the reactions 
N hOt N-f-H, and on the transformation of cyanamid into ain- 

nioniuin sulphate), II. Atauiand (Rev, Prod. Vhim. [Pr/rw], 22 {1911))^ Non, 
JJf, pp. 2(i7-S7t; ir>, pp. :W5~SVH, flffS. 7; abs. in dhcrn. Abs., IS (1910), No, 21, 
pp 2721, 2722).— A rovh'w is given of the various methods of fixing nitrogen. 
The i)rocesses discuss(‘d are the Hirkelaiid and Eyde, Huusser, Killnirn-Scott, 
S(honh(‘rr, Ilaher, cyanamid, ammonia by the cyanamid process, nitric acid 
by the Oswald reaction, transformation of the cyanamid into ammonium sul- 
phate, and the arc process. Oetails of the methods are given, as well as the 
production by various countries. 

The relation of certain acidic to basic constituents of the soil affected by 
aminoniiim sulphate and nitrate of soda, L. P. Howard (Soil Sei., 8 (1919), 
No. h pp, S12-221)—A stu<ly of the relation of acids to bases In soils to a 
d(‘i)th of from 7 to 8 in., as conducted at the Rhode Island Exi)eriinent Station, 
are r(‘port(*d. The soils had received like treatment for the past 25 years, ex- 
cept that one series was supplied with nitrogen in the form of sodium nitrate 
wliile tla‘ otlier was sup[died with nitr(»gen In tin' form of ainmonliini sulphate. 

It was found that gn‘at variations in acidity existed between the soils re- 
ceUing sodium nitrate, a.s compared with those nH’civing ammonium sulphate. 
Th(* soil acidity could not he correctly measured by reagents wiiich reacted only 
with the a(‘idic ingnalhuits. r>igevStion with hydrochh)ric acid showed that 
great variations existc'd between the quotient obtained by dividing the oxids 
of nluminum and iron b> those of calcium and magnesiuni. It ranged from 
85, in the ca.se of the iinllmed .soil receiving ammoniniii sulphate, to 10 wiiere 
lime and nitrate of soda were employed. 

A siihsequent i^xtract with ammonium hydroxld show^ed no great variation 
in this ratio of weak to strong bases An exchange* of bases, produced by treat- 
ment of the soil with a .solution of potassium chlorid, show’ed a marked degree 
of reserve acidity from the unlimed soil receiving ammonium sulphate. The 
acidity so developed showed a correlation to the acidity of an aluminum salt 
equivalent in amount to the weight of aluminum wdiich was contained in the 
solution obtained by sliaking with potassium chlorid. In the acid unlimed 
soils, iron, and aluminum partially took the places occupied by calcium and 
magne.suim in the limed soils. Tlie soil solution acted as a buffer solution con- 
taining phosiiiates and carbonates. The coneentratton of hydrogen ions in the 
soil solution from the unlimed plat receiving ammonium sulphate w’as very 
similar to that produced by the addition of even quite large amounts of alumi- 
num salts to buffer solutions. 

It Is concluded that “ the ‘ acidity ’ In a soil caused by long-continued use of 
ammonium sulpliate is the result of a change in the ratio of acids to bases. 
The position normally occupied by the stronger bases, such as calcium and 
magnesium, has been taken by weaker bases, such as iron and aluminum. The 
neutrality of the .soil solution can no longer he malntninod, since salts of these 
W'tak bases dissociate. Free acid resulting from this dissociation is accom- 
panied by a definite concentration of hydrogen Ions.” 

A list of 12 references to literature bearing on tl»e sub.iect is Included. 

Uliland moor cultivation without sodium nitrate, E. Gitu-y (Landw, 
Jahrb. Bayern, 8 (1918), No. 3, pp. 128-154 ). — Three years’ experiments with 
potatoes on upland moor soils, using sodium nitrate with each of calcium car- 
bonate and two dilTerent types of by-product lime, are reported. The lime was 
applied In amounts of 890, 1,780, and 3,560 Iba per acre. 

172537 •—20 3 
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It was found that potatoes are able to withdraw considerable quantities of soil 
nitrogen from upland moor soils over 2 and 3 year periods. The use of calcium 
carbonate on this soil hindered the assimilation of nitrate nitrogen somewhat 
This was more marked in the third year than In the second. It is concluded 
that where nitrate nitrogen is used on upland moor soils it is not advisable to 
make the heavy applications of lime which are customary on German soils. 
The by-i>roduct limes ga\e better results in this respect, however, than the pure 
(^alcium carbonate. It is concluded further that such lime should not be ap- 
plied in amounts exceeding the equivalent of 3,780 lbs. of calcium oxid per acre. 

Throe years’ experiments with annhonium sulphate and liming, using the 
same types of lime on upland moor soils, gave very poor results with i>otaloes. 
It is recominoiided that where auunoniu nitrogen is used, in order to insure 
a profit with potatoes, additions of phonolile or calcium carbonate be made at 
the beginning of cultivation. Neither on newly broken upland moor soil nor 
on second-year soil was fertilization with ammonium sulpiiate satisfactory, it 
being found that the ammonia nitrogen was not completely utilized. It was 
also ‘found that calcium carbonate* and phonolile gave about equal results 
In Increasing the yield of potatoes where ammonimi^ sulphate was used. Lime 
nitrogen gave better results on newly broken upland moor soils wlthoat liming 
than ammonium sulphate. In dry years, howe'ver, lime nitrogen alone and in 
combination with calcium carbonate gave unsatisfactory results. Ammonium 
sulphate on the other hand gav(‘ satisfactory results when accompanit**! by 
calcium carbonate. The action of lime nitrogen was improved where In -product 
lime was applie<l previous to cultivation in amounts equivalent to lbs. of 

calcium oxld per acre. 

Results of furtlier nitrogen experiments, SniNEinEwiNi) {Lnudm. 
Wclififichr. Sachsen, 20 (J9J8), Nos. 16, pp. 11, pp, -Kxperi- 

inents with various crops on (liffcn‘nt soils are rejiorted. 

It was found that potash ammonium nitrate gave ns good results as so*Iium 
nitrate when used as a top-dressing. Similar results were obtained with sod- 
ammonium nitrate, and it is concluded tliat both of these form.s of nitrogen 
may be used as a substitute for sodium nitrate. Ammonium chlorid, urea, 
and urea nitrate gave as good result. s as ammonium sulphate, an<l llrne nitrogen 
almost as good. None of these forms of nitrogen were as successful as sodium 
nitrate. Urea gave poorer results as a top*dressing than any (►f Uie other 
types. Ammonium chlorid depres.sed the starcli content of potat(M*s. 

The best results were obtained with beets and other summer crops when all 
the forms of nitrogen ust*d were added before planting. It was further found 
that on deep rich soils nitrogr'nous fertilizers can be safely applied in the fall, 
but that on light permeable .soils the least loss results and the best results 
are obtained when tliey are applied as top-dressings in the si>rlng. Lime 
nitrogen gave the best results with summer croi)s when adtled before planting. 
The use of lime nitrogen in grain form is not reconunended. 

FotaSwSinm-bearing minerals as a source of potassium for plant growth, 
EX De Tubk {Soil Sci., 8 {10 W), No. PP* 260-801). — It Is pointed out that 
there are quite large areas of soils in IllinoI.s and other States which are mark- 
edly deficient in polnssium. These consist mainly of muck and deep peat soils, 
and light sandy s^fils. Attention Is called to the abundance of potash -bearing 
minerals in the United States, and experiments are reported wld<di w'ere fwi- 
ducted at the Illinois Experiment Station (1) to determine to what extent the 
potassium In certain mlm*rals will hcK?oine available when mixed with peat 
soil, using both the gi’owth of a crop and chemical analysis as a measure of 
the amount of soluble potassium, and (2) to determine the effect of certain 
more active organic materials and soluble salts upon the solubility of the potaflH 
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sJuni ijQ those mlnernls. A rovieM^ of previous investigations by others, bearing 
on the subject, is given, and the nature and signilieanee of tlie silicate inhierais 
are considered with reftu'ence to their formation, composition, ami structure. 

In iJi<‘ e'XperiiiicnlH, the soil used was a very looser I)eat, (iuite tree from sand 
and plant residues. The minerals s(‘lectt‘d for study were ortlioclase feldspar, 
mierocHne, l(‘ucite rock, alunite, muscovite, and lepidolite. The organic mate- 
rials used were bright clean alfalfa hay, thiely ground; clean prairie hay, con- 
sisting mainly of blades, linely ground; and fresh cow manure, without litter, 
carefully dri(‘d at low temperature and ground. 

It was found that th(" use of linely ground potussiuni-bearjiig minerals in- 
creased till' yield of buckwheat in peat soil from i:i to ;14,8 per cent. Lepidolite 
WHS detrimental to the growtli of buckwheat, especially if pn'seiit in large 
amounts. d'lu‘ addiU(m of <‘roi> residues, manures or solubh* soduiin or magnesium 
salts to peat soil, together with the inimu-ais used In this exjierimenl, did not 
increas(‘ tlie yitdd of crop or the availability of tlie mineral potassium. The 
.so-called fetshng power of the plant itself, through the activitj('s of the root 
system, was an imiiortant factor in the utilization of relatively insoluble 
{K)ta'<siiim. 

’'rhe solubility of the min(‘ra!s ushsI. as determiii(‘d by extraction with water, 
was very low, except that of h'pidolite It was increased liy ammonium 
chlorid and also by th(‘ ({(‘composition of alfalfa. Tin* result In th(‘ latter <‘ase 
may he due to amnionilicatlon of lh<‘ nitroaimous componmis In the alfalfa 

All llu‘ mimu’als used ha\(* the ability to al>sori> coii'Nideralib* amounts of 
rxUassium from solution. Tin* ab.sorption is ]>robub]y physical to a iarg*' extent. 

The low availability of the ivotassium of dum* sand w’as due to the fact that 
most of the potassium is conlnin(‘d lu the !arg(‘r particles. The relatively small 
surface of the particles is considered sullieient explanation of the low sohi- 
bilily of the pota.ssinm <*ontnin(‘d in them The increase in soUibiliTy of the 
p(^tasshtm In sueh sands pr(Hluc(‘d by grinding, Inovever, was not sntlbhent to 
be of practical value 

II is stated Ibal the r(‘snlts of the erop cnltina* work sbonhl not lx* (‘onshh'red 
c*onclnsiv(\ but tliat tlie.y should be veribial by’ reiietition for several seasons 
with various other farm crops A list of dP references to th<‘ w’orks of others, 
bearing on the subject. Is included 

A field comparison of hydrated lime with limestone of dlfforeiit degrees 
of fineness, 15. I.. H\ktwkll and S. (\ T>amon {Rho(fc If^land Sta, Rid. 180 
(i.9jf.9), pp. li-lS, 4 ). — Six years’ ex'periinents made to faunpare a high mag- 

iK'sluin slaked or hydiatc'd lime and a 10-mesh ground limestone from the same 
original rock are n^porttnl. The following siftings from the linit'stone also en- 
tered into the comparison • Ten to 20 in(‘sh, 20 to 40, 40 to 80. and all finer 
than SO mesh. The crops grown each year wnre mangels, (‘arrots, alfalfa, and 
barley. The additions wore tnadt* on the basis of equivalent acid Tientralizlng 
value. During the first season th(» 80-mesh llmi'Slone had tlie same effect on 
growdh as the hydrated lime, and the p(‘rcentage of this grade In ih(‘ 10-mesh 
limestone was a measure of tlU' ('flicioncy of llu* calcium oxid ecpiivalent of 
the unsifted limestone for the ('rop Innnediately following its npplicaition. 

Tt was found that whi^'e lime Is much needed, about two and one-half times 
ns much ground llmestom' by weight, depending upon its fineness, was reqninxl 
to exert the same effect ns hydrated lime. The effwt of the 10-nK*sh linu'stone 
during the tliird, fourth, and fifth year after application was gri'aler than the 
equivalent amount of hydrated lime, but the greater activity of (lie hitter in 
the first years placed the average slightly in favor of the hydrated lime. Tt is 
stated that a selection from these two kinds of lime should depend mainly on 
the relative cost per calcium oxid equivalent, delivered on the land. Increasing 
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costs of transi>orlation and conlainers tend to place tlie advantage with the 
material having the higher analysis. 

[FeHilizorsj, F. A. L6pez DomIngtjez (Ann. Epi. Insular Expt. Sta., Dept. 
Agr, and Labor, Porto Rico, 1919, pp. 21-23). — It is stated that a total of 131 
sujiiples of mixed fertilizers and fertilizing materials, representing every brand 
offered for sale In Porto Hico during the fiscal year lOlcS-lfi, were analyzed, of 
Vv'hich 104 were taken officially. Of the official samples, 20 per cent were found 
to be below the guaranty, which was a decided improvement over the previous 
year. 

Analyses of 25 samples of guanos showed the maximum content of nitrogen 
as ammonia to be 4.70 per cent and the minimum 0.1 per c(*nt. I'Ik' peu-centages 
of potasli were still lower, the maximum being 1.11 per cent and the average 
0.46 per c(uit. One sample contained no potash. The.st^ guanos are said to be 
chiefly valuable lor the phosphoric acid content. The highest i)hosphorlc acid 
content found was 21.G per cent, llie lowest 2 per cent, and the average 9.4 
per cent. 

AGRICTJLTTJEAL BOTANY. 

Plant i)hyslolog.v, H. Moltsch (Pflanzenphysiologie. Leipsig and Berlin: 
B. G. Teuhner, 1917, pp. [41i-\-102, figs. 63) — This is No. 509 of the Aus Natur 
und Geisteswelt series. 

Belation of moisture in solid substrata to physiological salt balance for 
plants and to the relative plant-producing value of various salt propor- 
tions, J. \V. Shive (dour. Agr. Research [U. S.^, 18 (1920), Ko. 7, pp. 357-378, 
figs. 7). — This Is a report of studies carried on at the New Jersey Kxpcrinumt 
Stations on the inlliicnee of different degrees of moisture in solid suhstrahi 
upon the physiological salt balance for .young \^lH'at jdants and upon tin* rela- 
tive plant-producing value of various salt proportions. Tests were made in 
sand cultures with 30 sets of salt proportions of the three salts nionolmsic 
potassium iffiosphatfi, cfil<*iian nitrate, and magnesium snlpliate, and with three 
dllTerent degrees of moisture. 

It was found, under the conditions of the experiment, that the physiological 
balance of the nutrient solulirms producing the best yields of wheat tops and 
roots was not altered by variations In the moisture content of the solid sub 
stratum to which the solutions were applied. The physiological bahn\ce of salt 
proportions wliich was best with the lowest morstiire content was also b<^st with 
the medium and the highest degree of moisture. It is churned that good physi- 
ological balance and optimum total coucenlration of a nutrient solution for 
plants is not alone sufficient to produce the best growth of wldch tiie solution is 
capable when It is diffused as a film on the particles of a solid substratum. A 
medium degree of moisture which was apiu-oxlrnately optimum for the substratum 
used was found to be correlated with the highest yields of tops and roots, 
high transpiration rates, and inediuni water requirement rations. 

Effect of lime upon the sodium chlorid tolerance of wheat seedlings, 
J. A. LeClebc and J, F. Breazeale (Jour. Agr. Research [U. <Sr.], 18 (1920), No. 
7, pp. 847-356, pU. 10). — In continuation of work previously report efi (K. S. II., 
27, p. 130), an account is given of investigations carried on cooperatively be- 
tween the Bureau of Chemistry and the Bureau of Ifiant Industry of this 
DiT^artment, to determine the effect of lime upon some of the common salts 
occurring in alkali soils. ' 

In these experiments, wheat seedlings were grown in solutions containing 
varying proportions of sodium chlorid, and It was found that the higher toler- 
ance to alkaU salts shown by plants in soil and sand than by those grown in 
water cultures is not due entirely to the physical effect of the presence of 
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solid particles of different degrees of fineness, but also to certain soluble sub- 
stances which are soinetiinos present in very small quantities. Calcium oxid 
and calcium sulphate were found to overcome the toxic effects of sodium 
chlorid and sodium sulphate. Magnesium sulphate and barium chloric! were 
slightly antagonistic to stKliiim chlorid, while potassium chlorid, sodiiuh nitrate, 
sodium phosphates ferric chlorid, and alum bad no effect on the toxicity of 
sodium chlorid. Under the circumstances of the experiments, the jirescuce of 
lime did not prevent the* entrance of sodium chlorid and sodium sulphate 
into tbe plant cells. The antagonistic effects of lime are considered to be due 
not to its effect on the iKa-mcability of tbe cells but to sujme other cause. 

On chlorophyll, carotin, and xaiithopliyll, and on the production of sugar 
from forinaldchyde, A, J. Ewakt {Proc. Roy. »S'oc. Victoria, n. scr., 30 {1918), 
No. 2. pp. 178-209 ). — Giving an account of work subsequent to that previously 
noted (10. S. II, 114, p .Hd), the author states tluit in the assimilation of carbon 
dioxid chloropbyli acts as a light laiergizing eiizym and takes direct part in 
tbe cycle of cheuncal changes Tliesc* eiiangos proliably have carotin, xantho- 
pbyll, pbyt.vl, and glaucophyllins as intermediate products and gluc(jse, leviilcse, 
forma Idebyde, and oxygen as end products, tbe .sugar bidiig formed directly as 
well ns through the polymerization of formaldehyde. A large jiart of the 
cmu'gy represented bj the carhohj dratc products Is }d)sorbed during the re- 
construction of lh(‘ chloi'ophyll molecule. ('larbon dioxid decomposes extracted 
chlorophyll both in light and In darkness, removing its magnesium and produc- 
ing pha'(q>hyl in. 41ie earlier supposition that xanlrophyll i.s oiu‘ of the prod- 
ucts has not Ix'cn suslaiiuHl In tlie |u*escn(*e of zine dust, the zinc takes the 
place of niaguesium and the chlorophyll remains grecai as a stable zinc 
cldoroiiiiyll. 

Apart from Its [irotcctlve function, carotin s<.*ems to be specially imjiortant 
a.s providing, during its i»holo oxidation or partial disintegration, the massive 
hydrocarbon combination in the jibytyl radicle of chlorophyll whose addition Is 
necessary to convert tlH‘ dicarboxylic glaueophy llin into tlic tricarboxylic 
chlorophyll. Xantliophyll (‘un be reduced to carotin by the aid of iiKdalllc 
reductases, but no oxidasi's have been found capaide of converting carotin 
into xanlhopliyll. Tlie oxidation of these substances in darkness or in feeble 
light differs in certain rcs[)eets from that taking pla(*e in intense light. Tlie 
oxidation of carotin, xantbophyll, chlorophyll, and rhodophyllin, is more rapid 
at high temperatures tliaii at low ones, and decreases in the order in w'liich 
they are her(‘ nanuHl. 

A rapid method is described of polymerizing formaldehyde to sugar, which 
has a detlnlte end reaction and yields calcium and sodium tartrates as by- 
products. 

The iiiflueiK’e of concentration of sugar solntions upon the g;ro\vth of 
inicroorganisiiis, O. Guove (Univ. Bristol, Ann, Rpt. Ayr, and Ilort. Research 
Sta., 1918, pp. 31^-38; Jour. Bath and West and South. Counti(‘s Soc., 5. ayt., 
IS (1918-19), pp. 127-181).— The results are here detailed In tabular form, with 
discussion, of experiments made to ascertain the percentage of sugar needed 
to prevent development of certain microorganisms. 

Yeasts and bacteria do not develop under the concUtion.s bore noted in a 
sugar solution of 50 per cent or more. The influence of concentrations and 
acidity is noted, as are also other characters. IVnicillium is cheiked at 05 
per cent* but even at 70 per cent feeble growth is noted after one month. 

The grow^th of Aspergillaceee and other fungi on strongly saccharin sub- 
strata, N. Bezssonof (Ber. Dent. Bot. Oesell., S6 (1918), No. 10. pp. 646-648 ). — 
Data are given regarding the growth of several Aspergill a cm ' le on substrata 
containing high percentages of saccharose. 
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Tho formation of soluble starch by mold fungi with x>articular refer- 
ence to their synthesis of nitrogenous compounds, P. Boas {Biochmi. 
Ztschr., 86 {t918), No. 1-2, pp. 110-124). — Aspergillus niger Is able to produce 
easily soluble substances from qiiiiilc acid, more particularly from certain of 
its compounds. The comparative values of different carbon sources investigated 
are disciiris(*d. 

Tyrosin in the fungi: Chemistry and methods of studying the tyro- 
sinase reaction, C. W. Douoe (Ann. MUsouri Bot. (lard., G (1919), No. 1, pp. 
71-92, fig. 1). — The author has attempted to determine some of the chemical 
processes taking place in the reaction at^sociated with the change to blue or 
black observed when certain fungi are exposed to the air. ITo concludes that 
the tyrosinase reaction is not deamination, although deaminases may exist 
in tho same organism with tyrosinase, and that the tyrosin nuylecule is syn- 
thesized into a larger, more complex molecule, in which i»art of the carboxyl 
groups are either spilt off as carbon dioxid, or more probably bound in the 
molecule so that it will not react with alkali. 

Importance of epidermal coverings, U. B. Hviivky (Bot. Oa::;.. 67 (1919), 
No. 5, pp. 441-444^ 2)- — It has been shown that under(*()oling of the tissues 

occurs to a greater degree in such herhaceons plants as i)t>sse.ss pj'otecdive 
epidermal coverings than in plants not so protected ITmh'rcooHng in such 
plants is due, not to substances in the cell sap, hut mainly to the prev(‘ntlon 
of inoculation from ice formed on tlie surface of tlio tissue. A inetliod is given 
for determining electrically the temperatures within U‘af tissues. 

The habitats of halophytes. — II, Flantago maritima, B. Koi.knvitz (Bcr. 
Dent. Bot. Ocsell., 86 (1918), No. JO, pp. 686-645, fig. 1).- -This Is an account of 
the occurrence of P. maritima as regards geological regions and cluuuical con- 
tent of the soil. 

Water requirement and adaptation in Equisetum, L. Dosdvll (Plant 
World, 22 (1919), Nos. 1, pp. 1-13, fig. 1 ; 2, pp. 29-44^ -Prom a study of 

the water relations of K(iuis(‘tum, undertaken to Uirow light upon the nature 
of bog xerophytes and the succe.ssional relations of Ikpiisetum in the hydrosere 
and paleosere, as described with di.scusslon, the author states that P. fiuviatile 
requires a higher concentration of w^ater in soil to maintain its normal func- 
tions and its life than do(*s Ranunculus scclcratus, and probably high<‘r than 
do Uelianthvs annuus and Phaseolus vulgaris. 

Transpirational w’^ater loss Is much greater from E. fivrujtilc than from the 
inesophyt(^ and the xerophytes with which it was convi)ared, from w'hich fact 
it is concluded that this form is a true hydrophyte. This high transpiration 
is correlated wdth low photosynthetic efficiency as compared with tlie two 
plants above named. The fact that Equisetum ran adjust itself to physical 
changes in the habitat by marked physiological responses, although it gives 
negative rt'sults a.s to adaptation, is considered to irnlicate that the xeroniorphic 
features arc extremely stable structures, and that adaptation to hydrophytic 
conditions has come about through the development of air-spaces, diaphragms, 
and permanently open stomata. Tho great amount of water lost through trans- 
piration and giittation indicates that this sx)ecies does not grow in the xeropbytlc 
regions of bogs because of its low absorptive powders, and that It can not be 
considered an actual xeropbyte at all, its xerophily being only superficial and 
probably due to tlie persistence of ancestral structures now compensated by 
adjustment and by adaptation in the aerenchym. The apparent xerophily is 
not considered an indication of a dry climate or a physiologically arid habitat, 
because the water lost by the plants Is great and means of checking It are 
absent. It is thought probable that the superficial xeromorphy of Equisetum 
was acquired in a cold arid period, such as the Permian. 
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E, fluviatile usiittlly plays a secondary part In the various kinds of swamps. 
E, hymnale and E. arvense are found in much drier areas than is E. fluviatile, 
A comparison of the traiisi)iration per unit area shows tliat tlie former are 
more rnesophytlc, which accounts for the fact that these two spcvaes are cai)uhle 
of invadlnf? f:raasluiid. 

Studies on transpiration in high-nioor plants, P. B. Jensen {Jtot. Tidnskr., 
S6 {J9J7), No, 2, pp, f^h t ). — In a study of transpiration employing 

Empctrum sj)., Vavcuunni vitis idoa, V. vltyinoHuni, and lUdula sp., it was 
found that th(‘ transpiration in high-moor plants is less than in jdants growing 
on hard soil. The differences among the moor plants are rather small. It is 
tljought that the diminution in tin* rate of transpiration produeed hy xoro 
morphy is c(unpensat(Ml for hy tlie stomata, whieh are more open in the xero- 
morphic i>lants. It is d(H»med possible that a differenee in the transpiration 
in the two groiJi>s of plants may be foimd in years with greater rainfall. 

The absorption of nutrients and allied jdienoinena in the ])itchers of the 
Sarraeeiiiaceje, J. S. llEem iiN, K. Q. St. John, and F. M Jones {Jour. Frank- 
lin Inst., J89 (J920), No. 2, pp. figs. 7) — In this r(‘}uu’t, the authoi'S 

enumerate the speciiss of Sarraceniacea*, giving their geographical distribution, 
and noting their own obser\ ations on the neitar and on the wetting and the 
digtistive fiower of the iilbher liquids. An account is also jj;i\en of tludr studies 
on absorption by tbe pitciiers of introdmvd liquids and on increased secretion 
l>y the jiilcbors of liquids In re.sponse (o the Introduction of such substances as 
neids and alkalis. 

Water underwent absorption in the pitchers of Darlingionia califoruica and 
th(» Sarraconlas, as did also the solvent and (more rapidly) lh<‘ solute in case 
of a nitrogenous ctmqjound dissohed in water. Wlien a phosphate biifl'er wms 
added, the nit rogtaanis comiionent was still absorbed, though the pitcher C(»n- 
leuts ii)cn‘ased in volume, Absorjiimn (d‘ iJiosphale was less rapid than was 
tlmt of WTitcr in case of a neutral pliosphate .sobition. Tlu^ p(‘rc(*ntage of the 
introdui'ed nitrogenous coinpotmd or pliosphate ab'^oriied usijall.\ incr(‘ased with 
the ])(*riod of absorption. The litluiim ion was absorbed fioin a solution of 
neutral lithium citrate. Absorption by the jiitchers of su)»stances iiitrodiu'etl 
into their cavities was demonstrated by the decrease of the content of such 
.sulislances In the solution, also hy (lie appearance in the pitcher tissues of the 
element dissolved, as in ease of lithium. 

These results are held to indicate tlmt the proteolytic prodiaJs formed in the 
pitcher cavity by the digestit)n of the prey are absorbmi by tlie pitchers, and 
utilized for Un‘ nutrition of the plant ; al.so that i)hosphates and probably other 
mineral foods derived fi oni tlu‘ prey are absorbed and iitilizi'd in like manner. 

The magnitudes and variations of osmotic values, G. Ih.PM (Zi/r Kcnnt- 
nis (ier (Jrdsse nnd Svhwankung des Osnioiischcn Wertes. Inaug. Uiss., fhiiv, 
Freiburg {Switzerland), JOIfl, pp IIS ). — The author reports tlie n‘sulrs of 
studies carried out on the osmotic values in dilTereiit cidis i>l gneii tissues and 
in different tissues of several plants; daily ami annual variations in osmotic 
values; values on different sides of the same organ; and the intiuence of ex- 
ternal faet(jrs. Particulars are given as noted in IJrtiva dioica, Eagus silvoiicaf 
Ilclleborus fatidus, Sedum< acre, and Funaria liygrometrica, TJie ricsulis are 
detailed in tlieir eonnections. 

While at a given height above the ground the osmotic pro.sstires tend to ap- 
proximate the same values, those of different layers may differ greatly; but 
the differences corresponding to height greatly outw’oigh those of different 
layers at a given height. The highest values, taking the plant as a whole or 
the leaf only, were found In the palisade, the lowest in (he epidermal cells. 
Periodic variations, both dally and yearly, w^ere noticed in the different tissues. 
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lii^rht sources in phytophyslological studies, H. Sijsrp (Biol Zentbl., S8 
(1918), No. 6, pp. ^2J-257, figs. 10). — Numerical and graphical data are dis- 
cussed as obtained with sources of light difl'ering in regard to intensity and char- 
acter (wave length) as related to the requirements of studies in the physiology 
of plants. A bibliography is appended. 

Inheritance of certain flower characteristics In Papaver rhoeas, J. 
Beckeb (Ztschr. Pfianzcnziicht., 6 {J91S), No. 3-4i PP- 215-221, figs. 3). — This 
account of an examination by the author of a vast number of ilowers of P. 
rhwas, with regard to the possible and actual api)earnnces of certain petal 
color markings, brings out the fact that these characters are affected by a very 
unfavorable situation (the influence of external conditions) as regards morpho- 
logical characters. 

Finland varieties of field peas, K. Teiiasvitoiu {Acta Soc. Fauna ct Flora 
Fennica, 40 {1915), No. 9, pp. 1-142, figs. 2). — This is the author’s account of 
a study with particular reference to the numl>er of seed fundaments and seed 
produced per pod, as noted in tests with peas of field varieties. 

It was found that the number of seed fundaments per pod is influenced by the 
number and the position of the pods on the peduncle, this being greater in the 
single pod or in the older of a pair. The ordinal number of the node is not 
significant in this connection. As regards th(‘ niimber of seed fundaments, an 
individual has usually two or three kinds of pods which, for the gretiter part, 
belong to one or two neighboring classes. In case of individuals of a pure line 
growm under like conditions, most of the pods fall In one to three neighboring 
classes, of which one, or less often two, wull include more than lialf of the vari- 
ants. The number of seed fundaments in the pure line is in a cm-taiii d<'grt»e 
dependent upon external conditions during the growth period, but it remains 
fairly constant from year to year. 

As regards the number of seed fundaments, genotypic diff<‘rences exist ac- 
cording to the tabular figures. A high or a low' number of so('d fundaments is 
not linked (genetically) with any given color in blooms, cotyledons, seed coats, 
or hllum, nor is it linked with size or fertility of seed. 

Practically never do all the set?d fundaments of a plant develop into seeds; 
the number of the latter being affected by the number and th(» position of tlie 
pod. Seed number per pod is more sensitive to external living conditions than 
is the number of seed fundaments. All gradations up to conijflete development 
of all the fundaments may be found in different pods of the same individual. 
Weather, but not earliness of a variety, appeared also to be significnnt. A 
negative correlation appears between number and weight of seed. 

The morphological basis of some experimental work with maize, 
P. Weatheuwax (Amer. Nat., 53 {1919), No. 626, pp. 269-272). — Employing cer- 
tain characters of Indian corn as illustrative material, and reviewing work 
done recently by various autl>ors, with tludr views, the author claims that 
many of the organisms most useful for estal)liRhing ami testing the principles 
of heredity have an external appearance that may be very deceptive as indi- 
cating their true structure. This alone, lie claims, Is the key to the deeper sig- 
nificance of their genetic behavior. 

Species placed by Saccardo In the genus Phoma, I-II, W. B. Gbove (Roy, 
Bot. Oard. Kew, Bui. Mine. Inform., 1919, Nos. 4, pp. 177-201, figs. 23; 10, 
pp. 425^H^f ^)- — "I'liese notes are said to contain the results of studies on 

specimens placi^d by Saccurdo in the Kew Herbarium, and to result from a 
continuation of studies previously noted (E, S. E., 88, p. 752) on the genus 
Phomopsis. 
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Methods of plant breeding, F, W. Hiloendorf {H^exc Zeal. Jour. Agr., 19 
{1919), No. 6*, pp. S5Jf-S58 ). — This conipriseis a review of a paper, read before 
the New Zealand Institute Science Congress, dealing with th(‘ methods em- 
ployed and some of the results secured in plant-breeding work, with particular 
reference to close iKdlinated plants such as the cereals. The author maintains 
that a study of fertilization in self- fertilized plants shows that variations in 
the offspring are rare, and that in the light of carefully conducted experiments 
they would seem to be entirely absent. 

Sectional variety tests [in 1919j with corn, oats, barley, and soy beans, 

J. F. Oox and E. K. ClIAMI^EK^^^ {Mirhujan Sta. Quart. Bui. 2 {1920), No. S, 
pp. 126-128). — The tt‘sts Mith corn Included 32 varieties grown In 24 localities. 
In lower Mulligan, Ooldiai Clow, Early Silver King, Folk White Cap, and 
Duncan; in central Michigan, Coldcn Clow, Pickett, and Early Silver King; 
and in th(^ northern part of the State, Putnam Colden Clow, Nelson Golden 
Clow, and Ogcmiaw White ('ap gave the highest yields. It is jaunted out that 
a gieat improveniiait would result through the adoption of one or two of the 
host varieties and strains for w ulespreail local distribution in the dilTcrent corn- 
growing s<‘etion.s of the State. 

Sixteen varieties <»[' oats were tesKal in 12 well-distributed counties. The 
rt‘suUs of the expi’niut'iits Indicated that Wolverims College Success, O)llego 
Wonder, M’(U‘thy, While Ponauza, New Victory, Johnson, and Struhe are superior 
in yield and quality. 

The season was not favorable t<i the growth of barley. While all yields were 
low, Illack Parbless, d<‘vel<»ped ai the station, gav<^ the highest yield, which Is 
attrihuCMl as possibly du(' to superior drought resistance. Other varieties giv- 
ing good yi«4ds were IMichigan-2-row and Wisconsin Pedigree. 

Soy bean varieties grown in six widely sejairated Uxailities resulted In the 
host >lelds from Ito San, Black Eyebrow, Mongol, Ilollybrook, and Early Brown. 

Short season bay crops experiments, C. K. Meoee {Michigan Sta. Quart, 
Bill., 2 {1920), No. 3, pp. 126, 126, fig. 1). — Experiments were made with spring 
sown and eurlj summer sown crops 

Of the si)ring sown crops a mixture ot 14 bu. of oats and 1 bu. of peas per 
acre yielded 1.7 tons, and one of 2 bu. of outs and 20 lbs. of hairy vetch, 2 
tons of air dry hay i»er acre, while outs alone gave 1.1 tons. Of the early 
summer sown crops corn gave the highest yield as well as the largest amount 
of total digest] Ide nutrients. 

Soy beans sown May 20 and June 7 yielded about 3 tons of air dry boy per 
acre. Certain varietii's yielded about five times as much bay ns others. The 
Ito San, Black Eyebrow, and Early Brown were quite reliable, while Mam- 
moth Yellow and Ogemaw were quite Inferior. 

Of the millets Golden outyieUled Hungarian, and Common ranked third. 
Japanese millet when allowed to become quite mature gave a good yield of 
hay of inferior quality, Sudan grass .sown at the rate of 25 lbs. per acre gave 
a slightly larger yield than Golden millet, but was 10 to 14 days later in 
maturing. 

Grain crop variety tests, E. B. Stookey (Washington Sta., West. Wash. Sta. 
Mo. Bui., 7 (7P20), No. It, pp. 179, The leading varieties in the test here 

reported were Blue Bell field peas; Minnesota No. 281, Banner, Sparrowbill, 
and Swedish Select oats; Plannchen and Blue barley; and Mexican Bluestem, 
Red Fife, Red Chaff, and Marquis wheat. Seeding from 3 to 3 5 bu. per acre of 
Blue Bell field peas gave the best results and the use of 60 to 80 lbs. of oats with 
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80 to 90 lbs. of peiis pn>Ye(l loost satisfactory for hay or silage. Seeding 140 lbs. 
of oats per acre gave higher yields than were secured from 100 and 120 lbs. 
per acre. In a 1-year test there was no gain from seeding more than 2 bu. 
of barley per acre. 

£}ight-iiich V. four-inch drilling of grain, F. A. Welton (Mo. Bui. Ohio 
Sta., 4 {1919), No. 8, pp. 2J/6~24S ). — Fourteen drilling tests with wheat, In 
progress for three years and including the rates of 4.5, 6.5, and 9 pk. per acre, 
showed an n\erjige gain of 0.75 bu. of grain and 16 lbs. of straw per acre in 
favor of the drills 8 In. apart. In a similar manner 30 tests with oats, con- 
ducted for four years and including rates of drilling at 5, 6, 6.5, and 8 
pk. per acre, gave an average gain of 4.2 bu. of grain and 51 lbs. of straw per 
acre in favor of the 8-in. drilling. 

Alfalfa in Wisconsin, II. A. Mooke and L. F. Orabeb (Wiaconsin Sia, Bui. 
SOS {1919), pp. SJt, figs. 21 ). — This bulletin presents popular directions for the 
culture of alfalfa in the State, and reports briefly the results of several experi- 
ments conducted by the station at different times. 

A comparison of the hay and protein production per acre of alfalfa, clover, 
and timothy showed that alfalfa yielded i>ractically twice as much hay as was 
secured from clover and three times as much as was obtained from timothy. 
Alfalfa produced in a single season three times and nine times the (juantity of 
protein produced by clover and timothy, re.spectlvely. 

Alfalfa sc^edings made August 4 and 25, and SeiU ember 15 and 25, 1914, and 
examined on May 12, 1015, showed a length of roots of 20, 13, 10. and 8 In., and 
a length of sterns of 20, 17, 13, and 8 in. for the different dates of seeding, 
respectively. 

It was found further that a mixture of 15 lbs. of alfalfa seed and 5 Ihs, of 
timothy seed per acre makes a valuable combination. On a plat of alfalfa and 
timothy at the station, on which over 50 per cent of the alfalfa was killed out 
the second winter, the hardier tiniotliy took the place of the dead alfalfa plants, 
and the average yield for the tliird and fourth years was 6,850 lbs. of hay per 
acre In two cuttings. 

In studying the clTect of late fall cutting it was noted that alfalfa cut Sep- 
tember 2, 1914, had rt'ached a height of 22 in. on May 12, 1915, as compared with 
17 in. for alfalfa cut September 26. 

The results of tests of seed from different sources showed variations In hardi- 
ness in some instances even between .seed secured from different growers in the 
same State, and indicated that for Wisconsin the most winter resistant alfalfas 
are Grimm, Ibiltic, and Cossack. 

In another test a plat was seeded June 27, 1914, with Montana grown seed 
and a similar plat from the same lot of seed on June 23, 1915. Both plats had 
excellent stands In the fall of 1915, but in the spring of 1910 about 76 j>er cent 
of the two-year-old plat and only about 9 r>er cent of the new seeding had winter- 
killed. This result is taken ns indicating that the new seedlngs of common al- 
falfa are the hardier, and this conclusion was borne out by reports from grow- 
ers over th(‘ State received at that time. 

Alfalfa seed production, F. A. Spragg and K. E. Down {Michigan 8ta. 
Quart But. 2 {1920) No. S, pp. ISO-132, figs. 2 ). — The production of alfalfa seed 
In Michigan is briefly noted, and the results In this line secured at the station 
ar^ reported as indicating that alfalfa Is a satisfactory seed-producing crop 
when properly handled. 

Plantitijg rates and spacing for com under southern conditions, 0. A. 
Mooerh {Jour. Amer. 8oc. Agron., 12 {1920), No. 1, pp. 1-22, figs. 3).— In this 
paper, a contribution from the Tennessee Experiment Station, the author sum- 
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iiinrlzes data seenrod In variety tests conducted In various parts of the State 
lij an effort to fonniilate an accurate method for deterinlnini^ the proi)t>r stand 
of corn with n'jrard both to the productivity of the soil and to the variety. 
Observations were also made on the best rate of planting? corn for silage, and 
on the effect of variations in the grouping and spacing of a given miinber of 
I)lants. Various planting rates were eiiiph^jed, ranging from 0,000 to 10,000 
plarffs per acre on rich bottom hmd, and from 4,2(X) to C),00t) plants on good 
ijl>land soil at Knoxville, whih^ in western and central Tennessee the rates 
varied from 8,000 to 5,400 plants per acre. In gemu-al, the yields rangf^d from 
80 to 80 bii. P4T aere, although some exptTlments were made on soil which under 
average conditioiis produced less tlian 80 bn Data have l>een asstanhled which 
are held to indicate the proper stand for each of a iiunil)or of varieties of corn 
grown on soils of different degrees of pnaluctivcness. The conclusions reached 
may be summarized as follows: 

The rate of planting corn is of much practical Imporlance in the South, but 
a detinite rule is needed, as too thick r>lanting Is of <‘oinmoii occurrence. Dif- 
ferent varieties require appreciably different rales of planting, the small and 
short-season varieties, In general, requiring thicker planting than tlie large, 
long-season sorts. 

The experimental results indicated a close r(*lntionsbip between the best 
rate of planting for grain production and a definite yield of grain p(‘r plant. 
To approximate the proper stand of corn, the following (‘(piation Is suggested: 

56 Y 

\zzz , when iV rej)re8entH the number of stalks per acre, Y the exj)e(’t,a,ricy^ 

or approximate production in l)Usliels iK‘r acre of the Held in question under 
average seasonal conditions, and F the standard vari(*tal factor, or av<Tage 
weight of grain l^er plant at the best rate of planting, as deti'miined exi>eri- 
inentally for the variety in question. On land of high pi*(Kluctiveness the av(»r- 
age weight of gram per plant at the i)est rate of planting was found to vary 
trom year to year with the nature of the season, the more favorable the season 
the greater being the weight. Th(‘ standard varitdal factor is, therefore, 
lu'uctlcally the avcTage result obtained for all seasons. 

It is '-lated that the data obtaimnl may be interpreted as indicating that a 
vari('tal factor is practically a constant between the 80- and Go-bu. limits of 
productixity, altliough the evidence indicates that as the productiveness of the 
soil changes a change should be made in the varietal factor. Based on the 
average for 15 varieties, this change was calculattHl to be 0.0014 per bushel 
change in expected yield. A table of standard laeUu-s for 24 varieties is given, 
and the following formula Is developed for use in conneetion wdtli the table; 

For land producing on the average more than 04 bu. jier acre, 

F+i r-6J)0.0()14 

For land producing on the average less than 04 bu. per acre 

F~(64- DO.OOH 

In addition the suggestion is made that no rate of planting should be loss 
than that calculated for a 25-bu. croi). The margin of safety setuncd to go 
with a too high rather than a too low rate of planting. 

The results irf three series of experiments agree in showung that the best 
rate of planting silage corn xvas little different from that which gave the high- 
est yield of grain, although In practice a material Increase setnns warranted. 
In the spacing experiments the conclusion was reached that the best results in 
practice will probably be obtained with a width of row wliich periidts the satis- 
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factory use of ttllajre implements, but allows tlie determined number of stalks to 
be as widely spaced as possible. 

The improvement of the yield of Sea Island cotton in the West Indies by 
the isolation of pure strains, II, S. C. Haklatvid (Went Indian linl., 17 (1919), 
Ko. 4* PP- 2J0-2S6), — Supplementing work previously noted (K. S. H., 41, p. 
531), the author presents a detailed discussion of further observations miide by 
him at St. Vincent and of date secured by W. liobson in breeding work con- 
ducted in Montserrat during the period 391G-1918, inclusive. 

Both the St. Vincent and Montserrat strains were grown from self- fertilized 
seed derived from single-plant selection.s. The characters stmlied in the Mont- 
serrat strains included the mean maximum lint length in milUimders, the 
weigh of lint i>er seed in milligram, the mean seed weight in milligrams, and 
the numb(‘r of bolls per pound of seed-cotton. The St. Vincent strains were 
examined for weight of lint per seed, mean seed weiglit, and mean maxiimirn 
lint length. Information is also given on correlations betwetai lint weight of 
the parent strain and the mean lint weight of the progeny, lint weight and lint 
length, lint weight and seed weight, lint weight and lint per boll, lint weight 
and lint per acre, lint length of parent strain and mean lint length of progeny, 
seed weight of parent strain and mean seed weight of progeny and lint 
per acre of parental strain and lint per acre of progeny. A method of im- 
proving Sea lalsnd cotton is outlined, which is said to give ]>ractical results 
In a comparatively short time. 

Summerizing the results secured, It is stated that “ short-linltnl plants can 
be eliminated easily and rapidly from the commercial crop by the a<loption of 
the pedigree culture method. Slight dift’erern'es in lint, l(*iigth, weight (»f 
lint per seed, seed weight, and weight of lint per boll are hereditary, and are 
maintained from season to season The yndd of Sea Island cotton ran be in- 
creased by selecting plants jmssessing certain combinations of morphological 
characters. Particular attention should be paid to wcdglit of lint i>er setnl and 
seed weight. Weight of lint per sec^d is correlated with weight of lint per boll 
and with weight of lint per acre Tyi>(‘s of high sckI weight must be grown, 
because the maximum weight of lint per seed can only occur if the seed weight 
is also at the maximum. There is a strong correlation between parent and 
mean of progeny In respect of the characters lint length, lint weight, and seed 
W'eight. The character of a plant, therefore, aft'ord.s some guide to tlie kind 
of progeny it will produce, but in general the inherent worth of a f)lai)t can 
only be judged in terms of the average behavior of its progeny. Lint length 
and lint weight are possibly negatively correlated, but there is a nc'od for 
further investigation of the subj(»ct. No strain exists at the r>resent tim(‘ pos- 
sessing the combination of long lint (above 55 mm.) and high lint weight 
(above 55 mg.). 

“ The chief danger of pure strain work with Sea I.sland c'otton is that valuable 
combinations of Meiidelian factors may be permanently lost, unless full atten- 
tion be given throughout the p(;riod of selection to all tlie morphological and 
physiological cliaracters bearing on yields. The particular combination of 
Mendelian factors wiiich has given rise to the Montserrat strain (d lint weight 
60 mg. appears to have been eliminated from the St. Vincent and St. Kitts com- 
mercial cottons. The yiehl of St. Vincent and St. Kitt.s cottons can undoubtedly 
be increased by crossing them with the heaviest yield MoJitserrat strain, 
and the whole question of artUiclal hybridization in relation to cotton breeding 
Is dlscuBsed at length.** 

Northern Ontario as a source of seed potatoes, J. Miij.kr (Ontario Dept, 
Affr,, Ann. Bpt. Agr. and Expi. Union, SO (1917), pp. I7-2S ) .-Thin report with 
discussion brings out the fact that In northern Ontario the conditions are preva- 
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lent umJor which the potato thrives )>est, a prominent factor being the Im- 
maturity of the seed there produced, which greatly Increases the yield from 
such seed iK)tatoes. Other factors discussed are the long days of sunshine, cool 
nights, abundant moisture, absence of drought x>erlods, and comparative free- 
dom from i)hysi()I<»glcai <ii.seases. 

Spring planting of Kosen rye proves unsatisfactory, F. A. Spkagg and 
K. K. Down {Michujan Sta Quart Uvh 2 No. S, pp. 1S2, IXt I).— 

plantings of Kosen rye w(*re made at different dates. The planting made 
S(‘pt ember 25 yielded at the rate of 40.8 bu. per acre. A number of check plats 
plant (‘d October lo averagtHl 44.0 bu. per acre. The planting made November 
21 gave 5.4 bu. per acre, and two jilantings made on Ai)ril 9 were total failures. 

Sugar cane experiments in tlic liceward Islands, 1916-1 7 and 1917-18, 
A. K. (;oi.LENs ET Ai,. {Itup. J>(pt. A{n . U cxt I fiihcs, Suf/ar-Cane JJ.vpts. Leeward 
IsL. JiU7-J8, pi. J, pp. 87) - -Tliis descril)cs variety tests with sugar cane 
conducted in Antisiua, St Kitts, ami Nevis in continuation of similar work 
previously Jioted (E. s. K , 28, {). 1.27). A report of the fertilizer exi)eriments 
is to ai^pear later. I>ata are given showing the rainfall at the various experi- 
mraital ceiit(‘rs during tiie S(*asons Indicated. 

In Antigua, the two I(‘a(]iiig plant canes for tla* season of 191 6-17 were B. 0308 
with 20.3 tons of cane per acre and 5,240 lbs. sucrose, and Scaly Seedling with 
2i) 1 tons of cane and 4,700 lbs. sucros<‘, Tlie highest yields for the S(‘ason of 
191718 wci-e secuieil from B. 3922 with 23 75 tons of cane and 4,370 lbs. 
snci‘ose, and B. 03t)S with 22 33 tons of (*ane and 3,910 lbs. sucrose. Sealy 
S<‘(‘(Iling with an average yield of 0,330 lbs. .sucrose ]»er acre was llr.st of 10 
varieties grown for the past 37 years. IJba with 22 tons of cane and 3,370 
lbs. sucrose, and 33. 3922 with 14 9 tons of cane and 2,700 lbs. sucrose were the 
highest yielding ration canes testt*d iluring 3930-37. The best sorts tested 
during tlie season of 393 7-38 were B. 109 witli 13.75 tons of cane and 2,000 lbs. 
sucrose, and B. 3922 with 10 85 toms of cane and 1.S20 lbs. sucrose. Of 3L2 
varieties of ratoon cane grown during the past 16 ycairs, Sealy Seedling was 
lirst with 3,570 lbs. sucrose per acre. 

B. 0308 uitli 83 2 tons of cane and 7,820 lbs. sucrose, and B. 6388 with 30.8 
t<uis of cane and 7.070 lbs. sucrose were the best plant canes grown in St. 
Kilts during the senson of 3930-17, while Ba. 6032 with 33.4 tons of cane and 
7,080 lbs. suc rose, and B. 61308 with 32.3 tons of cane and 7,030 lbs sucrose were 
best during the 3937-38 season. The highest -yielding ratoon canes for the 
3916-37 season were A. 2 with 27.4 tons of eune and 5,850 lbs. sucrose, and B. 
254 with 24.9 tons of cane and 5,800 lbs. sucros(\ During the 1917-18 season the 
best results were obtained from B. 3528 with 21.8 tons of cane and 4,120 lbs. 
sucrose, and B. 6346 with 17.7 tons of cane and 4,000 Ihs. sucrose. Observa- 
tions on a number of seedlings are also noted. 

In Nevis tlie highest-yielding jilant canes for the 1916-17 season were B. 
6308 with 51 tons of cane and 13,480 lbs. sucrose, and B. 1.52S with 30 9 tons of 
cane and 8,500 lbs. sucrose. The best sorts grown during the 1917-18 season 
were B. 4596 with 20.1 tons of cane and 4,600 lbs. sucrose, and B. 254 with 38.8 
tons of cane and 4,100 lbs. sucrose. No ratoon canes were harvested In the 
experiment. 

The sugar cane industry of Brazil (Industriu Assucareira no Brasil. Rio 
de Janeiro: Mm. Agr.^ Indus., e Cow., Dir. Geral Esiatis., 1919, pp. 102, pis. 2). — 
Statistical information Is given relative to the production and exportation of 
sugar. 

Bust-resisting sunflowers, F. A. Speaug and B. B. Down (Miehigan 8ta. 
Quart Bui. t {1920), No. S, pp. 128, 129, fig. I).— Four varieties, Mantica, Kaeur- 
pher from South America, Mammoth Russian, and Dubble Mixed, were com- 
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pared, with the result that the South American variety was outstanding in 
rust resistance. It is stated that this variety is composed of many types, and 
that from these' selections may be made to meet the needs of varied ('onditions. 

[Tobacco] {BoJ, Tec, [JR. I&t. Sd. Bper. Tabacco, Scafatil^ 16 il919). No. i, 
pp. 5-48, pis. S ). — This publication includes a description of Nicotiana chincmiat 
and brief reviews of numerous technical and popular articles from different 
sources dealing with the production of tobacco. 

[Wheat-crossing], J. Jelinek (Ztschr. PflanzenzucJif., 6 (1918), No. /, pp. 
55-57 ). — The author describes a method of crossing wheat which is said to 
result in a marked increase in the number of seeds set by tlu? hybrid. 

The essential points of the method include the planting of the partait strains 
side by side, the (uuasculation of the sjuke of the fcunale parent, and the bind- 
ing together of the emasculated spike and a si)ike of the male parent. The 
spikes are then wrapped with paper, wdih'h is removed after about 14 days. 
In the case of an attempted cross of sorts maturing at different times, it is 
suggested that the early maturing kind be planted later, or that it be planted 
somewhat deeper Uian the late maturing strain so that the spikes will ripen at 
the same time. 

Fertilizing the wheat crop of 1020, G. E. Thorne (Mo. But. Ohio Bta., 4 
il919)t No. 8, pp. 235-240, fig. J ). — This article considers the use of fertilizers, 
drainage, crop rotations, and liming as related to wheat prtKUicrion and iKiii.ts 
out briefly some of the results securtMl in the station exiH^rimonts. 

In a 25-year experiment wheat was grown conlinuously and in rotation with- 
out fertilizer treatment with nppU(*ations of commercial fertilizers consisting 
of 100 lbs. each of nitrate of soda and acid phosphate and 100 lbs. of muriate 
of potash per acre, and with the use of 5 tons per acre of barnyard manure 
under continuous culture and of 4 tons under crop rotation. Under continuous 
culture the average yield per acre for the flrst live years without fertilize* 
treatment w'as 10.1 bu., and for the Inst 5 years it was 8.4 hu. as compared with 
9.3 and 10.3 bu,, respectively, where the crop was growm in rotation. On the 
plats receiving commercial fertilizers the yields w'ere 19.8, 22.3, 20.5, and 33.1 
bu., and on those trt'aled with barynard manure 15.8, 23.5, 11.0, and 32.5 bu. 
per acre, respectively. 

In a 5~year rotation of corn, oats, wheat, clover, and timothy the eciuivalent 
of 2 tons of ground limestone per acre was applied after the land had been 
plowed for corn, and during each 5-year periml for 25 years two dressings of 
barnyard manure were applied at the rate of 8 tons per acre each on corn and 
wheat. As compared with unllmed land otherwise similarly treated the 
average yields for the last 5-year period showed the following gains per acre 
In favor of liming: Com 11.9, oats 3.2, and wdient 4.4 bu., clover 930 lbs., and 
timothy 2,000 lbs. On lands similarly limed but receiving no fertilizer treat- 
ment during the 25 years the increases for the last 5-yejir period due to liming 
were as follows: Com 10, oats 15, and wheat 8.8 bu,, clover 1,310 lbs., and 
timothy 1,600 lbs. per acre. 

The results of 20 experiments with acid phosphate, in progress In 13 coun- 
ties for 25 years, are reported as indicating that in the rotations followed the 
croi>s other than wheat paid for the acid pho.sphate applied, and that the 
average Increase or gain was 5 bu. of wheat for every 100 lbs. of acid phosphate 
used. 

Wheat in a 5-year rotation followed at Wooster for 25 years on land receiv- 
ing each 5-year period 320 lbs, of acid phosphate together with nitrogen and 
potassium costing $21 on a prewar basis yielded an average of 28.42 bu. per acre. 
On the same farm wheat grown for 21 years in a 8-year rotation of corn. 
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wheat, and clover, the corn receiving 8 tons of fresh barnyard manure and 
320 pounds of acid phosphate per acre, gave an average acre yield of 28.79 bu. 
It Is pointed out that while these experiments are not exactly comparable the 
results would seem to indicate that manure may be substituted for nitrogen 
and jwtash. 

HORTICULTURE. 

Vegetable culture, J. Vekcteb {CiiJlura l*ot figure, Paris: ITachette d Co,, 
1919, If. cd., pp. VI~{-Jt02, figs. 209), —A treatise on vegetable growing in France, 
issued as one of the volumes of the EncyclopOdie des Connaissaiices Agricole, 
under the direction of M. K. Chaiicrln. 

Methods for marketing vegetables in California, S. S. Rogers {California 
f>ia. Circ. 211 {1920), pp. 19 ). — A detailed discussion of market methods and the 
formation and management of vegetable marketing organizations, including 
other data of value to the v(‘getnble grower, such as a list of the lending varie- 
ties of vegetables for California, seasons in which various vegetables are in 
most demand, marketing requirouients of vegetables, and the production of 
vegetables for the cannery an<l drier. 

Fruits for Minnesota planting {Minn. Uort., JfS {1920), No. 2, p Jf .^)). — A list 
of orchard and small fruits, including ornamental fruiting shrubs and nuts, 
adopted by the Minnesota State* Horticultural Society. 

Minn<*sota State Fruit-Breeding Farm in 10 1t>, C. Haralson {Minn. 
Port., 48 {1920), No. 2, p/i. 34, 35 ), — A brief progr(*s8 rejiort on breinling and 
selection work with (»rchard and small fruits. 

Among r(*c(‘nt fruits of siRvial promise resulting from the work are several 
seedling apples; the No. 70 plum, a cross of Burbank with a native variety, 
which is a clingstone of the very best quality not sul>.1e(‘t tluis far to plum rot or 
any other disi'ases; hardy crosses of Pnnitis nigra and P. tnflora ; several 
seedling annual and everbearing strawberries; seedling gooseberries; the Min- 
nesota No. 4 rasjiberry ; and a hybrid black cherry of good quality and size. 

Report of committee exainining Minnesota State Fruit-Breeding Farm, 
W. H. Kanv, H. Lake, and A, B». Lyman {Minn. Hart., 48 {1920), No. 2. pp 30, 
37 ). — A brief rf^sumC^ of the work noted above. 

Varieties of fruit for Wyoming, M. D. Harris {Pim. Rpt. Wyo. Bd. Hori., 
7 {1910-18), pp. 17-22 ). — Suggestions on varieties of fruit suitable for the home 
orchard In Wyoming. 

Rpraying and dusting experiments, 1918 , W. H, BKirTATN (Ana. Rpt. 
Fruit Growers^ A,v,voc. N<nm Scotia, 55 {1919). pp. 102-110 ). — Experiments con- 
ducted in 191 S indicate that the major part of spray injury from lime-sulphur 
can be attributed to the final or fourtli spray. Injury was invariably greater 
where the linie-sulphur was sprayed up from below the tree than when sprayed 
from above the tree. Apple scab was, generally speaking, controlled best by 
spraying downward. There was no abnormal leaf drop when 7: 7: KK) Bordeaux 
was substituted for the fourth lime-sulphur spray. Plats dusted with lime- 
sulj>hur show’ed no abnormal leaf drop. Scab was ethclently controlled by lime- 
sulphur, soluble sulphur, and Bordeaux. Lead arsenate also appeared to luive 
a decided fungicidal value. 

Relative to the value of dusting as compared with spraying, the author con- 
cludes from two seasons* tests that dusted arsonloals and sprayed arsenicals 
are both efliclent, if proi)erly applied. Under certain conditions, dusting with 
llme-Bulphur may give as good scab control as spraying. At other times, and 
especially against a severe outbreak, It Is somewhat Inferior. Although having 
great advantages in rapidity and ease of application, the practicability of dis- 
placing spraying with dusting is still unproved* 
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The propaj^ation of apple trees on their own roots, J. K. Shaw (Ifa/Jsa- 
chusetts ^ta. But WO {1919) y pp. 7S-96, pis. 4 ). — In connection with a general 
study of the Interrelation of stocks and scion among apples, work was under- 
taken to produce stocks of known parentage by Inducing root formation from 
the stems of selected varieties. The methods used and the results obtained are 
here discussed in detail, together with a discussion of the histology of the twig 
in relation to root formation, which Is based on work conducted by 11. 1\ 
Armstrong, a graduate assistant. 

In the trials reported stem cuttings of apples failed to grow, though callus 
formation In some vnrietic's was good. Root cuttings grew well, though growth 
was sSlow the first season. Limited tests indicated that most varieties may be 
propagated by mound layers. The nurse- root method gave tln^ best results. 
The scion was whip-grafted on a short piece of root and planted deeply. Root- 
ing from the s^doii took iilace at the end of one or two seasons' growth, after 
which the nurse root was rcm-oved and the tre<^ replanted. Neither dwarf 
apple nor pear roots were of value as nurse roots. 

There was a great variation between and within varieties as to the rcadlne.ss 
with which they sent out roots from the scion. Of 14 varieties proi)agnt(‘d in 
considerable numbers in successive years and under different conditions Tohnan 
only produced 3 per cent of rooted trees, whennis Sweet Bough ijroduced 98 
per cent. 

Ocmerally speaking, the softer the wood the higher was the proportion rooting 
from the scion. There \\as apparently a relation between tlie varietal ability 
to product-* roots from the scion and the thickness of the cnmhiuin layer at the 
dormant season. A fertile, well-drained, ‘<andy loam probably ofiVrs tla» iavst 
conditions for securing a high percentage* of rooting tre«*s Once* trees are 
established on known roots they may be n*proeinct‘d true to type eithe*r by 
the root cuttings or by grafting on the kne)wn roots. 

Ohio apple orchard fertilization, I, F IL B vi.ixur {Rural New Yorker, 79 
{1920), No. p. Jf5G. fiffs. 2 ). — The author rite's evielence based on fertilizer 

Invest jgut ions conducted by the Ohio Experiment Station to show timt it is 
not safe t(» ded^erid on single uiir<*rtiliz(*d rows of trees as chocks fe»r me»re than 
a very brief term of years. After a few years the roots of the check trees 
may reach over into the fertilized plats and render the results of the experiment 
Inaccurate. 

During the course of the station’s fertilizer studie.s tliere has not been a single 
instance in which fertilization with quickly available nitrogenous plant food 
has failed to Increase greatly the vigor, fruitfulness, and cash returns tlie 
trees thus treat(xl as compared with the unfertilized or check trees. Three 
upland orchards in which fertilization tests were first established returiu*d a 
clear gain of $125.75 an acre per year from the sections where nitrate of soda 
was tised. 

Manuring experiments, 1917-18, .f. M. Ward ami P. II Thomas (Af/r. 
and Stock Dept. Tasmania, Bui. 75 {1918), pp. 3).— The results to dalti are 
given of a series of fertilizer experiments that are being conduct(*d in a run- 
down apple orchard. Thus far nitrogen appears to be the limiting fa(dor. 

Apple spraying In 1919, G. E. Sanders {Ann. Rpt. Fruit Groivers' Assoc. 
Nova Scotia, X919, pp. 110-118 ). — Summing up the evidence from tests con- 
ducted during 1918, the author recommended the following formula for 1010: 
First spray, 3: 10: 40 Bordeaux, 1: 40 arsenate of lime; second spray, 2 : 10: 40 
Bordeaux, 1:40 arsenate of lime; third spray, soluble stiljdiur 1 Ih. or sulfoclde 
1 qt. to 40 gal. water, 5.40 lime, 0.5:40 arsenate of lime; fourth spray, 
2: 10: 40 Bordeaux, 1: 40 arsenate of lime. 
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is boliovpfl that iintler usual coiulitlons this program will enable the con- 
trol of insect pests and fungus (liseases, without reducing the crop and without 
causing fruit russet and foliage injury. Wiaui cankerworin is prevalent, it is 
advisable to use 6 lbs. of paste arsenate of lead or 3 Ihs. of dry arsenate of 
lead to 40 gal. of water plus 5:40 h,\drat(‘d litue iiuniediately h(‘fore the blos- 
soms open in phu'e of the regular formula. Wlam tussock moth is serious, the 
above treatment for eardierworm should he used in plac(‘ of tin* regular formula 
for tlu^ third or calyx spray. 

(k).sts and profits in the Minnesota apple orchard, W. G. Brtf’Ju.ey {^f^nn. 
Jforf., J/H {1920), j\o. 2, />p. '//;-5/).~A contribution from th(‘ Universitj of 
jVIiimesotn, presiaiting tlata on an orchard sur\ey ('ondncted in 1918-19 by 
W. J. Koppen under the <J I reel ion of the author. 

Summarized data f(U- 39 orchards a\<M*agiug 15 yenr.s of age, aggregating 150 
acres and with an average yield of 133 hu ])er a<‘re, showed the average labor 
4*o.sts per acre to 1k‘ $47.!jr>, maK'rials cost $29 99, fix(‘d costs $37 95, and over- 
li(‘ad <‘ost $3.14, or a total of $198.19 per acre. The net jirotit per acre was 
$39 98, and the tad protit per bushel, $9 23. 

In four woll-ha tidied orchards, aggregating 25 acres, tlie n*ceip(s per acre 
wi‘re $410 48 and the <‘osts pm* acn* $184,17, as compared with receipts per 
acn‘ of $15 15 and costs of $39.99 in lour poorly handled orchards aggregating 
27 5 acH's. 

Pears: Production estimates and important commercial districts and 
varieties, U P Got in and F Ammu-ws (( . N. J)rpt. Agr, Bvl, H22 {1920), pp, 
16, figs. S). ~A joint contribution from th(‘ Bureau of Plant Industry and the 
Bureau of Groj) ^^st^ma^(‘s of this 1 K'partment. It discusses the relative im- 
portance and extent of the i»ear imhistry in the PnitiMl States, pres{'nts sta- 
tisti<‘al eslimat(‘s of tin* annual production of pears for the years 1999- 1919, 
inclushe, and giNes an account of th<‘ important commeTTial districts and vari- 
eties by Stales 

The floral biology of the peach, I~II, A MANArtEsr (♦S'fac. 8'/>rr. Agr. /fa?., 
(1911), A (>. S~Jf, pp. 11~>~209; 52 i]919). No. 1-2, pp. contribution 

from th(‘ Boyal Agricultural High Sclund, Bologna, disimssing factors affect- 
ing fruitfulness of the peach and continuing j>re\ious studies of the effeel of 
annular decortication or ringing (K S. it., 21, p. 439). A bibliography of re- 
lated literature is giAeii. 

lUdative to the efft'cts of ringing the branches, the author conchuies tliat 
this process notably increas('s prodiudion in addition to yielding larger and 
earlier maturing fruit without materially injuring the tri'e. The thickiie.ss of 
tile foliagi* ami the fruit sto(*k is increased <m ringed hranclu's. 

A tivst made to deti'rmiue the value of suHdiuring during the flowering i>erjod 
indicated Unit sulphuring during this time was of little value and tended to 
reduce the crop. 

In the second part the author prestmts results of pollen gerndnation studies 
of a largo number of varieties of peaches. A bibliography of related literature 
la appended. 

The new hybrid plums, l>. O We«stek (Minn. Hor1„ ^8 {1920), No. 2, pp. 
43, .^4).— Brief notes on several hybrid plums originating at the Minne.sota 
State Breeding Farjn and under test by the author. 

Making grafi*unions, L. Uavaz (Prog, Agr. et Vitir. {Ed. V Est^Cetitre) , 41 
(1920), No. 8, pp. i73-182, figs. 14) • — A detailed illustrated account of imdhods 
employed la pn^paring scion and stock cuttings of grapes, making the union, and 
rooting the grafted cuttings. 

172537**— 29 4 
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China mulberry and serlcnltnral work {Amer. Silk Jour., S9 (1920), No, 3, 
pp. 64-66, pi. 1, figs. 5). — A report of the University of Nanking? on progress 
made in the establishment of mulberry plantations and the production of silk- 
worm eggs. 

The budding and grafting of cacao, K. O. Williams (Proc. Agr. 8oc, 
Trinidad and Tobago. 19 (1919), No. 12, pp. 294-301) — A paper' on the propa- 
gation of cacao, with spi'cinl reference to the importance of propagating from 
selected sml, l)uds, and scions, as determined in the cacao experimenls of the 
Trinidad and Tobago Department of Agriculture in their natural-yield tests of 
cacao (E. S. R., 39, p. 143). 

The future of cacao, P. de Moraes (Brasil Agr.. 4 (1919), No. 10, pp. 271- 
27H, figs. S).—A statistical review of the cacao industry, with sijecial refenuice 
to the future of the industry in Brazil. 

Variation in coconuts, T. Pktcii {'Prop. Agr. [Ceylon], 5^ (1920), No. 1, p. 
1, pi. 1). — Of 5 nuts on a i)unch of coconuts, 3 wa^re green and 2 yellow in color. 
One nut of each color w'as j)I{inted side by side. Tlie plant from tJie yellow nut 
has a distinctly yellow tinge with a yadlow or bronze midrib to the leaves, and 
is making less vigorous growth than the plant grown fr<mi the green nut. This 
fact indicates that yellow varieti<‘s may have originate<l ns sports from the 
normal green varieties, and unless dcKsirahle on aeeoiint of other (pialitles tiiey 
should not l)e idanted i)ecause of their slower growth, owing to tlieir chlorotic 
condition. 

The effects of alkali on citrus trees, W. P. Ket.i.ey and E. E. Thomas 
(California Sta. Bui. SIS (1920), pp. 305-337, figs. 2). — The authors made a 
survey of several citrus groves in diffenmt localities of southern (California to 
determine tlie elfeots of alkali, prcOlminary to a study of inetiMnls of combating 
alkali. The results of this .survey are discussed and related studh^s hrletly 
review'ed. In lieu of more definite information some general sugg('stions are 
given for th(^ treatment of injured grov(\s. Several analyses of soils and irri- 
gaticui waters are appended. 

Severe alkali Jiijury was observed in a number of citrus groves In several 
distrietKS, and a large perctmtage of this injury was due to Irrigation w'ater. 
Chiorids w^erc the most injurious constituents of the waiters, altiiough In certain 
localities some of tlie waiters also eontnined injurious amounts of sul])hiites and 
carbonates. The irrigation supplies rarely contained enougli alkali to harm 
citrus tr(H'‘S directly, hut tlio Injury was due to tlie (‘oncentration of salts after 
a variable period of yt^ars, dciiendiiig on the nature of the soil, tlie amounts of 
alkali in the waitc'r and soil, rate of evaporation, etc. Alkali injury w’as also 
brought ai)OUt in an experimental plat at the (Citrus substation hy rei-Kaited 
large applications of nitrate of soda. 

Examination of the nature of alkali injury sliovvi'd that an exci'ss of chiorids 
causes the tips and margins of citrus leaves to lieconie yellow^ or hrowm, followed 
by defoliation. Sometimes a large ixirtiou of the leaves fall, and the young, 
tender shouts may be killed. An excess of sulphates and bienrbonatt^?, on the 
other hand, is more likely to .stunt the growth of the trees and (‘ause the leaves 
to become chlorotic. More or less mottle leaf may also occur. Lemon trees 
are apparently injured l>y lesser amounts of alkali than oranges. 

The effects of alkali are Intcmsified by the puddling effect of continued irri- 
gation with waters containing sodium salts, particularly (hose containing 
sodium carbonate and sodium bicarbonate. Under such conditions the alkali 
can not leach down beyond the citrus roots. It is especially im[Kn*tant to keep 
the soil open and porous where nitrate of soda or saline Irrigation Water Is 
used in regions of light rainfall To accomplish this, the use of det^-rooted 
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cover crops and plowJnji: under organic tnaterials such as rnnnnre or bean straw 
Is recomuiendod. When saline water Is the only source of Irrigation, the use 
of the basin or tiooding systems instead of the furrow system of Irrigating may 
afford temporary relief from alkali injury in case tlie suf>soll drainage is satis- 
factory. Ity increasing the alkaline content of tlie drainage water, however, 
the ground water may ultimately bocome heavily charged with salts. 0})s<*rva- 
tioiis made In one distrhM showed the m(».st effective treatment for injured 
groves to consist of tliorough tillage, plowing down manure, and the application 
of irrigation water free from alkali. 

Pruning the navel orange, H. W Hodgson (tV/Z Citrogr., 5 {1920)^ No. 5, 
pp. ISH, contribution from the Hnuersitv of (California discussing the 

pniulng of both .\oung and bearing navel orange trees 

Control of humidity conditions in lemon storage rooms, A. T). Shamel 
{CaL Citrogt., 5 (1020), No 5, pp 127, 170. 171, iigf^. 2). — A popular summary 
of work pri'viously rei^orled (K. S. U„ .‘td, j). S4‘J). with illustrations of the 
humidllier designed by the autlior. 

Heport on the production of tea in India in the calendar year 1917, 

(J. F. SnniH\s (Dept, Status., India, Rpt. l*rod. Tea, 1017, pp. J)- — 

A statistical report on the area and produ(*li<»n of tea, number and area of 
lilantalions, and number of persons employed in each district in India in 1917, 
including summaries of area and production since ISS.!, ns well as other com- 
parative data. A chart is gi\en illustrating tin* giM*\\th of production and ex- 
ports and the vaiaalions in i>rie(‘ of tea during tlu‘ pre\ious 1,“» years. 

linportnnce of the Spanish nut trade, C J Jovks (Z*. Dept Com., llnr. 
Foreign a}td Dom. Com , Com Rpts. No 52 (1020), pp. 121^-1220). — A consular 
report on the nut industry in Spain, consisting muinly of production and exp(»rt 
statistics. 

Teas’ hybrid catalpa, I). F. Jones ami W. O, Fit i ev (Jour. Heredity, 11 
(1020), No. 1, pp. l(}~21i, figs. 6). — A contribution from the Conin'cticut State 
Experinumt Station The authors first discuss tlie origin and characteristics 
of tlu* Teas natural li,A!)ri<l catalpa. An account is (hen given of a cross made 
by il. K Hayes in 191] between the suppoM'd luinaits. Catalpa hignonioidcs and 
C. kaempfen, of the Teas h>brid. 

Ohsm’vutlons were made by the authors relative to tlH‘ growth and character 
of tlie parent speiaes and tlie hybrid. Tlu' data sinnired show (hat the resulting 
form coincides with the Teas iiyhnd In all its ciiarai'ters, imdiuUng its greater 
vigor of growth and hardiness and more showy intlorescenca' than the lairent 
forms, tljereby contirming the suppo.sed parentage of the Teas h.vhrid. 

The best of our newer and rarer foliage trees, 1*. Kacitk (Mitt, Deuf. 
Dcndrol. (leftelL, 22 (1010), pp. on new or little known orna- 

mental trees ami shrubs. 

Notes on the genus Dahlia, with descriptions of two ne>v species from 
Guatemala, W. E. Saeeoud (dour. Wash. Acad. Seu, 0 (1019), No. IS, pp. 264-^ 
S7S, figs. 4; ahs. in Jour. Heredity, 11 (1020), No, 1, p. 7/8). — A contribution 
from the Bureau of Plant Industry of the IT. S. HepartiTient of Agriculture. 

Tim author jMdnts out the inadequate botnuical classification of our garden 
forms of dahlias, and suggests a revision of the genus based on the study of 
material collected lii tlie elevated regions of Mexict> and Fentral America, where 
the plants are endemic, rather than upon ganlen-grown specimens. Two new 
ornamental species. Dahlia popenovH and 7>. maxonii, eollectetl in Guatemala 
by W. Popenoe and W. R. Maxon, respectively, are descTibed. Plants of the 
latter species, which is known as the tree dahlia, grow to the height of from 
8 to 15 ft. This tree dahlia is extensively used in Guatemala for hedges, and 
the buds and young shoots eaten as greens. 
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Forestry and a forest policy for New York, H. P. Baker {N. Y. Forestry, 
7 (1920), No. 1, pp. — A discussion of the Importance of forestry to New 

York, including a rC^sume of the points that should be included in the develop- 
ment of a forestry policy for tlie Stut<c 

Notable things accomplished by the Pennsylvania I)<‘partnient of For- 
estry since its establishment, to date (Forest Jjvoves, 17 (1920), No. 7, pp. 99-^ 
101 ). — A concise enumeration of tlie more important achievements in l*emisyl- 
vaiila along the lines of geiuTal forest administration, Hilviculture, forest legis- 
lation, and forest education. 

Forest legislation in the returned territory, R. Tkivone (R. 1st. Ryper, 
Forest ale Naz. Firenze [Pub.], 3 (1919), pp. 87 ). — A contriimtion from the 
Superior Institute of Fon\stry at Flonmce, Italy. It comprises a study of forest 
legislation under Austrian rule in the territory returned by Austria to Italy, 
with special reference td its api>lication to this region as an Italian province. 

The fort'si experiment station’s tliiiiniiig iireas, (1. Schoite (Statens SLops- 
fors. Anst. FS'ne^icn], Ftypbh 11 (1918), pp. 7, fujs. 7). — Instructions are given 
for the use of tlie forest srutf in making timher surveys. 

Influence of the forests upon the climate, J. IIann (Mitt. Dent. Drncirol. 
GcscILf 28 (1919), pp. 110-118 ). — A partial revi(*vv of th(‘ literature on the 
subject. 

The forests of Buchanan County, Va., W. (J. Schwab (IVi. (ieot. Surx'cy 
Bui. IS (1918), pp. 251-270, pis. 7 ). — An account of the forests of Btndianan 
County, Va., dis(*ussing forest types, distribution ami classes, commercial s}Ki- 
cies, past and pre.sent methods of lumbering, lumber and other products, 
stumpage values, reproduction and rate of growth of yomig stands, forest tires, 
and the future of the forests and lumber industry. 

The application, adaptation, and usefulness of exotic trees in West 
phalia, H. (iiiAF zt' Stolheru Deut. DemtroL (Irsell., 28 (1919), pp 100- 

108 ). — Notes oil the adaptation of a large* number of exotic coniferous and 
d(‘<’idiious trees to W(*stphalian conditions. 

First Inventory of the woods and othe*r forest products of Tonkin, 
A. Chevalier (Bui. Eeon. Indoehinc, n. scr., 21 (1918), Nos. 131, pp. Jf97-524l 
132, pp. 7lt2~884. pi. 1; 22 {1919), No. 137, pp. 498-535) The inventorj Is based 
on missions to Tonkin undertaken by the author in 19iH and again In H)17 and 
1918, us well as on available literature. 

Part 1 contains a general account of the existing forests and for(‘st tyi»es, 
examines the can.s<*s leading to the devastation of the forests, and suggests the 
organization of a forest service for the development of ud(*(t'iute a<lministratlon, 
rational exploitation, and forest research, with the view of insuring a future 
supply of f(U’est products for local needs and for exfiort trade. Part 2 com- 
prises an inventory of the fon*st sped«‘s hy families, Information la*lng given 
whrni known relative to the sclentitic and native nomenclature, <Ii.stlnguisldng 
characteristics, dimensions, and geographic dislrlhutlon of the sjHH*ies, as well 
as the pr(»iK‘rties, us(‘s, and market value of th<* wood. Part 8 deals with minor 
forest products and als<» contains a dcn.sity table for the woods of Tonkin, to- 
gether with an index of the woods inclndcsl In the inventory. 

The Venezuelan mahogany, a hitherto undescribed species of the genus 
Bwieteiila, IT. Pittier (Jour. Wash. Arad. Sci., 10 (1920), No. 2, pp. 32-34).— 
An account is given of study hy the author of a tr€*e wlih^li has been con.sidered 
as identical with S. mahoponl, hut wliicli he descrities as a new specli^s and 
to which the name S. candollci is given. It is found in Venezuelan forests, 
and was formerly planted extensively in hedges and in parks and along streets. 
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llubber renearch in the Dutch East Indies, T. Pet<^ii {Trap. Agr. [Ceylonl^ 
CJf {1920), No. 7, pp. 6’“.0).— A list, coini»iled from the Nederlandscli Indisch Kub- 
b<T Jaarboek, is Kiveii of cxperiirn'iit stations and estate's now en^aj^ed in rubber 
resea roll in the I)iitch East Irnlies. 

Note on tlie niee'liatiical strength and seasoniiif* properties of Shorea 
robusta (sal) tiinl»er, R S I*e\kkon {Imlmu /'o/ext Rv(‘ , 7 {1919), No. 0, pp. 
26). — In eontiiuiation of a previous memoir (K. S. R., HO, p. 2.H0) the r<*sults 
are ^^iveri (*f hardm'ss, t<m^^liness, and st'asoninjz tests eonduet(‘d witli \arious 
samples of sal timlx'r ^^ro\\n in dilTerent localities in the C^eiitral and United 
I'rovinct's of India. 

How lumber is j^radc'd, IT. S. Rktts (U. S. Dept. Agr., Dept. Cue. 6^ {1920), 
pp. 29, fig,^ 10). — A summary and discussion of the frradjn^? rnh's adopted for 
various hardwood products l»y the National Hardwood Lumher Association, 
loirether with th(' ^rrades adopted for tlie \arioiis softwood lumher prodm-ts 
h.\ (he i»nn(*ipal lumlx'r associations and dc'seriptions ot tyiiical ;:radin^r rules 
of se\eral of the iu(»st important commercial sjK'cies. 

DISEASES OF PLANTS. 

Report of fNew' Vorkl bureau of plant industry, fJ. G Atwood (,V. T. 
Stiiir Dvpt Farih.% und MiuLris, Ann. Rpt., I {191H), pt 1, pp. 11^1.9)) — Por- 
tions of this repoid rc'lalc' to insja'ction ot slnpments and oix'hai’ds , (o measure's 
for i>rev(‘ntin},^ th(‘ spread of the w'lnlc' pine blister rust and thc' altc'imiie cair- 
rant rust; and tc» tlu' control of apple' scab V summary is iriNen of w<u‘k 
undc'iMakt'n by the pljint pa(holo;:ist, and an acccnint of new insects and disease's 
api)c'arinjx dunnj: thc \c-jir. 

Report of the' division of plant pathology and i>otaiiy, ,T M my. ( \nn. 
Rpt Insular Fspt. Sta., Jhpt. Agf. and l.nhor, Porto Ruo, 19J9, jtp d3-36K — 
Brief note's are j^nen e»n tlu' oe'emn'iice* of a lar^e num)>er of diseases. 

Pre'hminar> to more e'Kte'ude'd stnelii's ot some' of them, an in\e‘stit:ation 
has he'e'ii eondiu’fe'd on (he root eiisease^s of super e-aiu' wine-h showT'd that 
Rhizoclonia and I*\thluiu may product' de'cay of roots in ti fewv da\s, while 
Afarasmius did not aiija'ar to prodnee any atiineeiahle ehanp' in ^xrowinj; 
roots. A sjK't'ie'S of Sclerotium was also studie'd and found eapahle of in- 
fee'tint; k'af tissue' auel te> <‘uuse <leca\ of rootU'ts Some' attention was paid 
to means of transmission of .\ello\v .stripe' ehsi'ase', and of H.”) plants inoe'uhited 
by inJe'Ctinj*: jniee from dist'ast'd plants, all hut 4 re'inaine'el fre'e* from infection. 

’’ITu' author reports the presence of a hlu<*k spot of itnipe'trult winch is due 
to u slow’ Ki'o" iujt fiiiiKus, and that l*h ptitphtfutra tvirestna was femnd in as- 
sociation wdth foot rot e»f citrus tre't's. Studies are also rejeorted of the rots of 
coconut, avocado, and cacao, wdiie-h arc apparentl\ due to a spe'edt's of r>ii)lodia. 

Mycologist’s report on a vi.sit to Trinidad, \V Nowioii. {Pi or. Agr. So(\ 
Trinidad and Tohago, 19 {1919), No. 6, pp. 11/1-159) - This is an account of a 
study during the perioel 1 )eH*e*mher, IPhS, to February, PJPd, of conditions in 
Trinidad as rt'garels matters cemneett'd with disease's of e'conomie plants, sucli 
as blight of sugar cane and r«>ot distnise ot c'oeonuts, the latter of wlne'le he' Ik'- 
lleves te) be cause'd by fungi closely atlU'd to Marasmius or Odontia. Fac tors i 
named and dlscusst*d as loe'ally indueneing disease inc'lude enltural and soil 
conditions, climate, frughopper insect attack, rotation sanitatiou. and ma- 
nuring. 

North American rusts on Cyperus and Eleocharis, F. P. Kkun (Mp- 
wlopia, 11 {1919)y No. 8, pp. lS4-147).—ln addition to lists of knowai hosts, <le- 
scrlptions are given of Puccinia vanaliculata, P. antiognlen.^h^, P. cyperi, P. 
eleovharidis, and VrompeeH eloovharidts ; of the new' combinutiun P. cpijcri- 
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tagetifomiis ; and of the new species P. ahrepta, P, liherta, and Uredo incom- 
poHxtd, Five names are excluded for reasons driven. 

Treatment of cereal seeds by dry heat, 1>. Atanasoff and A. G. Johnson 
(Jour. Agr. Research [I/. 1, IH (1020), No. 7, pp. S79-SIW, pis. 2), — In investi- 

^Xlltio^s carried on at the Wisconsin Experiment Station for the control of 
certain seed-borne diseases of cereals, the authors conducted a series of experi- 
ments in which barley, wheat, rye, and oats were Ksubjected to high tempera- 
tures. 

It was found that seed of these cereals, especially of good quality and well 
dried, w^as able to withstand lu’otracied t‘xposures to dry beat at comparatively 
high teinperatiires. It w’as shown tiiat the bacterial l)light of barley due to 
Bacterium trausluccns and the bact(‘rial blight of oats caused by Pseudomonas 
avma' may both be (*liminated by exposing tiie infected seed to dry heat at 
temp(‘ratures which will stili leave th<‘ seed viable. Experiments also indi- 
cated tliat a nujiiber of seeddanau* dl.seases, such as wheat scab ((hbherclla 
sauhinctu and Fusariurn spp.) and spot blotch of barley i Ifclmitithosporium 
sativum), may bt‘ practically eliminated by the dry heat treatment, wiiile net 
blotch of barley due to H, teres and the stripe disease (B. gramincum) and 
Ilelminthosjmrium blotch of oats caustni by B. avenw satirw, as wtU as loose 
smut of barley and smuts of oats, arc marketlly r(‘<Uiced by tb(‘ dry heat treat- 
ment without materially iniuring the germination of the .seed. 

Broken stem disease of rye, F. Dktmers (Ifo, BuL Ohio Sta., Jf (1910), No. 
8, pp. 202. 20S, figs. ^),“The author disscrlbes a di.sea.se of rye wldch has here- 
tofore not been reported in Ohio The disease is said to be due to a s[)ecies of 
MycoKsphfcrella, and is characteriz(Ml by a uniformly gray isb-b row* n dlscol(»ration 
of the bnver internodcs of the rye stalk, Wlien sjdit open, the .stalk shows that 
the infection causes a l)row’n dry rot app<‘a ranee of the inside, and the cells 
are packed with the throad.s of the fungus. Stalks wdiich do not break, bend 
and lie almost flat. The heads are not directly affected, but fail to develop lf» 
normal size, some of them producing no normal kernels while otla^rs may pro- 
duce a few plump ones. Attention is called to this disease in order that addi- 
tional information may be obtained regarding it. 

“ Take-all ” disease of wheat in Virginia, W. J. Sc hoene (Quart. BuL }’a. 
Btate Crop Pest Cornm., 1 (1920). No. Jf, pp. 22, 22). — An account is given of the 
di.scovery, in September, 10 Hi, of wheat lake-all in a held in lloanoke County. 
A l>rief note relates also to the introduction of thi.s disease into this country, 
supposedly from Australia, as ting smut w^as found in the same field in Illinois. 

Studie.s on the winterkilling of wheat, it. Sciianukr and E. Sciiaffnit 
(handle. Jahrh., 52 (1918), No. 1, pp. 1-00, fig. 1, pis. JQ . — Tlds is a rcqau-l of 
investigations bearing upon the freezing and frost -killing of plants; cbomicnl- 
physiological processc^s, and pliysical changes in the cell contents iindcT low' 
temperatures; the cold resistance of certain wheat varieties; and predisposing 
factors in winterkilling. 

The new sugar cane disease, J. A. Stevenson (Rev. Agr. Piurto Rico, 1 
(1918), No. 1-2, pp. 1S~25, figs. ^). — A mosaic! disease of sugar cane is described 
as showing a whitish-yellow mottling or variegation, thc^ uppenranc'e and prog- 
mss of which may cause it to be confused with other diseases or anomalies of 
the sugar cane plant, such as chlorosis. The variety Otaheite Is specially 
suscfiptlble to this disease. No causal parasite has bc^en demonstrated. The 
disease is propagatc^d In cuttings. Selection of luiinfected stock for planting 
Is of prime importance. ll(\sistance to the? disease is also important. 

fThe yellow stripe or sugar cane disease], F. 8. Earle (Ann. Rpt. Insular 
Expt. ilta.. Dept Agr. and Labor, Porto Rico, 1919, p. 18).— The author reports 



1020] 


DISEASES OF PLANTS. 


645 


that the yellow stripe or sugar cane mosaic disease, which was only recently 
discovered (K. 8. R., 88, p. loO), has spread throughout Porto Rico so that 
f>rohably four-fifths of the cane fields are now more or le>s iiivnded hy It. 
Dln^dions for the control of the disease have given (K. 8. R., 41, p. 817), 

and it is said that these re<‘oinmendations ar(‘ being adopted by many planta- 
tions with gratifying results. 

Hoot disease in sugar cane ( Ro;/. Hot. Gard. Kvn\ BuL 1/nsc. Jvform.y No. 
JO {1910), p. is a bri(‘f discussion of the r(*i)ort by Nowell noted on 

l>ag<‘ (148, 

Diseases fand other injuries in Montana orchards}, A. Ti Siuvusz (Bien, 
Bpt. Monl. BiL liorl., 10 (lOll-lH), pp. 11-10, lips. 2). - In a report including 
iinj)ortant insect im‘kIs and diseases of ]dants, it is stat(‘d that apple l(‘af scab 
(Moifurni ])oini) is pn^vahuit throughout lh(‘ western portion of Montana, caus- 
ing loss^'S annually amounting to tlnaisands of <iollars. It Is said to be tin* most 
d(‘structi ve jilant disease In the State. 

File blight (Botullus a tni/hn oms) was mon* pnnahmt in 11)18 than in 1017, 
but does not now seriously injure the fruit industry. Root gall and crown gall 
( l^HVudoinonaK fttnniftcuits) arc prt‘sent in some d<*gr(‘e in al! 4>r(*hards, (hvarf- 
Ing ami stunting the trees aib'Cted. Silver bait does (‘oniparatiA ely little dam- 
age' Root rot or crown rot (cause not delinlteiy know'ii ) is showing its etTt‘Cts 
in many orchards, but gimerally on lew trees. 

Physiological troubles', as bnetly distaissed, includ(‘ winter injury, mal- 
nutrition, and browui bark sjiot. 

Spraying experiments foi' black spot and powdery mildew, J. INI Wakd 
and i*. H Thomas {Apt. and Sfoi'k Dvpi Tamnanta, Bui. 71f {19IS), pp 10 ). — 
As a result of a scrii'.s of exiierlmcnls rather preliminary in charactm*, it w’as 
found that tiu‘ best results as regards i-ontrol of apple black .spot came from 
tb<» use ot P>(*rdeau\' mixturt‘ at the 4:4:40 Ktrengtb if npjilied when most of the 
bloom buds woro W(‘ll open, earlier or later Rpra.\s btung much U\ss eftective. 

Pow'diu'y mildew was <*ont rolled more eflVeli\el\ by using commercial atomic 
sultibur than by tfie use of lime sulidiur. There i.s no resulting injury to 
the foliage, if aptiHed in pro]H'r strengtli, wlien the bud scales are (ir<t released 
and again wdien the trees are in leaf; that is, 1 lb. lor 10 gal. water for tlie first 
si>ray, and 1 lb for trom 10 to 10 gal. for the second, according to the condition 
of the trees follow’ing tin* tirst spraying. 

C'Cdar riist and cedar eradication, W. J. S('Ho^^^: (Quiut. Huh Va. State 
Crop Pist Corntn , I (lOJO), No If, pp An out line is given of tirogress 

In the removal of cedars from th(‘ vicinity of orchards, and in general of co- 
operation for protiH'tion against infc'ctioii of aiMile by the rust fungus in the 
count le» of Augusta, Anieimule, Ihuetourl, Flarke, Freilerick, Rockingham, and 
Shenandoah. 

Diseases and insect troubles of raspberries and their control, A. Frank 
(Washinpton Sta., West. Wanh. Sta. Mo. Huh, 7 (19:10), No. 11, pp, ftps. 

6 ). — A popular description Is given of a luimber of the more common diseases 
and insect pests of the rasjiberry, and siigg<‘sted methods are given for their 
control BO far as detlnlte means are known. 

Treatment for rycloconiiim of olive, A. Uolet (Jour. Apr. Brat., n. 

S2 (1919), No. 20, pp. This is a review of work by several authors 

on treatment for black scale (Lecantum o/c/r), fumagine (Fumapo rapans, F. 
salicina, Capnodium olwophilum) and (lycloconinm (F. oleapinum) of olive. 

The fungus diseases of the avocado, .T, R. Rorer (Bah Dept. Apr. Trinidad 
and Tohapo, 18 No. 8, pp. 1S2, JSS, pU. 2}.~-ThQ only serious disease 

attacking the fruit of the avocado up to this time is the so-called anthraenose. 
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This Is said to be caused by a funi 2 :us closely related to or identical with the 
organism previously noted as causing anthracnose of mango (E. S. FI., 35, p. 
153). 

Avocado die-back is of frequent occurrence throughout the Colony, This is 
due to Diplodia cacaoivola, which also causes die-back of (*acao and of rubber. 
It is thought to enter by way of very young tissues through wounds made by 
the anthracnose fungus, growing then rapidly down the lr(*e and killing back 
the shoots for a distance of two or thn^ ftHit from the tip. The same fungus 
also attacks budded avocados. 

A summary of the citrus ranker investigation in south Alabama, O. Tj. 

Peltier (/Voc. (iulf Coaftt Hort. >s’oc., 4 (1918), pp 21, 22). — Having contributed 
articles (K. S. U., 311, pp. 757, 857) regarding the susceptibility and re.sistaiice 
of citrus to canker and the overwintering of the canker organism, the autlior 
states that during the past two years an attempt has Ix^n made to ptu'fect 
a method for the consistent isolation of the canker organism from the .soil, in 
order to determine whether it will live in the soil, and if so, under what con- 
ditions. Studies are in progr€*ss rm the life history and other matters reganl- 
Ing the organism. 

I*lnk disease of citrus, H. A. Lee and H. S. Yates {Philippine Jour. Sri., 14 
{1919), Ao. 6, pp. 657-673, pis. 7, fu/s. 2). — This is an account of the (iiS(‘overy 
(in 1917) and investigation of an apparently .serious stem and branch diseas^^ 
of citrus trees In three localities in the Philippines. The naim‘ pink disease, 
employed elsewhere to indicate tlie result of infindion by Vortinuni salmoni- 
color, is accepttHl here also. 

Local investigation and trial of control measures have given almost complete 
control of the disea.se at Lamao. t’<)pper sjirays, though elfectlv(‘ against tlu^ 
disease, kill also the fungu.s parasites which keep down the scale inst‘(Ms. 
Lime sulphur, which is etlicacious against both this disease and the scale 
insec’t, is recommended. It Is (‘ffective at a strength of 1:40, hut at 1:35 
causes no injury to the foliage. The time for .spraying varies with the stMison. 
Hemoval of affected portions is effective wlien combined with (lie spraying 
treatment, and the treatments are simple and comparatively in<‘xpensive, sup- 
posedly combining readily witli other methods in a general plan against other 
disea.ses on otlier plants. 

Fungus diseases [in Ceylon, 1918] {Year Book Planters' Assoc. Ceylon, 
1918, pp. 79-81). — Drown bast of rubber trees Is thought to ]>e present tlirough- 
out the rubber-producing area, though still most nlmndant in the drier regi<mH. 
This trouble is tbougbt to be identical with the dis(‘ase of th(‘ same name in 
the Fe<ierated Malay States and in Java, The treatment recommended Is to 
scrape the diseased bark until the latex begins to flow, and then apply Kruno- 
linum at full or half strength in order to kill the portions of tlie cortex in 
which the nodules develop. Around abnormal str(»aks and jiatches such a 
nodule-pnxlucing center or abnormal region is usually a group of altered latex 
vessels. It is stated that though nodules follow brown bast, altered particles 
may be produced without the previou.s existence of hrowm bast. 

The root di.sea.se caused by Poria hypohrunnea is still coinpnratlvcdy rare, 
most cases of root trouble being due to F)row'n root disease {Pomes semito.Hus, 
F, Ugnosus), and Vstulina zonata. It is now said that the disease attributed 
to a Poria In the Federatefl Malay States is really due to a Fomes, w^hhdi has 
been named F. psendoferrens. This has not been found in Ceylon. An ex- 
tensive outbreak of F. lignosus occurred (m stumps and logs of Erythrina 
umbrosa, Botryodiplodia theobroma' <'auses the death of large uumbers of 
tea bushes near decaying Hovea stumps. 
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Moldy rot on the tappiHl surface of rubber trees may be due locally to 
Phyiophthnra fnbcri, dilfering from the? disease given the sain(‘ name in the 
F(Hlerated Malay Stales. The bark dt‘cay now most prevalent in some rubber 
districts is that caused by the clan't colored canker. A m'w root disease of 
tea ( /*'. applariatus) has been noted on one e.state. The fungus is said to be a 
common sapropb.\te in (Vyloii, but t<» liave been found to eause root disease of 
Avacui (Icrurrcnfi and Vinmmna montana^ and in South India, of colTee. 

r, the <*onunon root disease fungus of tea In up- and mid- 

count !*.v districts, has beiai found to spread to tea from stumps of Albizzia. 

A h*af disease of coconut is brletiy described as occurring in one district. 

Inspection for pine blister rust, W. J. Scitok\k {Quart Jinl. i a. Xtate 
Cray Pest Vauim., J {P.)20), No. 4 . p/>. L7).— IMdte pine biister nist inspec- 

tion, which was (‘ontinued during the sumnuT months of IPIS-JO, is here 
hrndiy dis(*ussed with its Ix'arings upon tb(‘ iwociiu-tion of white pines within the 
State of Virginia, vvliieli are eslimatisl to be wortli about 

Treatment for clilorosis, G AuN\tU) {Prv. Viiir., 51 {ID19), No. 1525, pp. 
525-550, fif/s 2). -A treatment for chlorosis in trees of different kinds consists 
in iiieiaang the trunk or larger branebes witli a specially adapted form of puiudi 
wliich removes the portion cut out, and then tilling tlie orihee so made with a 
mixture of iiowdered iron .sulphate and oil. Tlie restoratne effect Is said to 
continue for se\t‘ral years. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Specific, subspecific, and varietal categories of insects and the naming 
of them, \V. L M( Atee {Put Xcus, 51 {1920}, Na.s. 2, pp 1f()~55 : H, pp. OP-05}. 

On tb(‘ insecticidal principle of t^bry.santbemum cineruriifoliiim (insect 
powder), I, K. Yamamoto {Per. Ohara Oust. Landn. Forneh,, 1 {1915), No. 5, 
pp SS9'59S).— The author has isolated a yellow, tnm.sparent, neutral sirup 
nanusl pyridhron as an Jns(‘ctic{dai principle \\ hicb has the saponiticatlon value 
121(5 and ioihn value 11(5. l\\rethron is easily sap<)nitied with alcoholic potash 
and loses its insiKdicidal jHiwer afti*r .saponifieation The jiower of this pyr- 
elhron is reduced by luxating or wbtai exi)ose<l to the air for a long time. 
Pyrethron has tlie power to <‘ontrol the germination of bacteria in addition to 
a strong Insect h-idal iiower In the sai>onilication prodiud, I have isolated 
higlu'r alcohols having the formulas CuiMmO (M. P. 11)P" C. ) and (\tHmO 
(M. P. ITo-lTS)'’) and fatty acids, licpiid and solid, having the formulas CiJTihOs 
and (palmitic). Judging from tliese results, it is probably true that 

the InstH'tic'idal principle of (he inse<-t powder Is (*ster.” 

Report of the entomologist, H. T. Fernai.u {Ayr. of M(i.s}(., 1915, pp. 57- 
94 )- — This rejxirt deals with the occur renee of the more important Insects of 
the year. Mtadioji is inaih' of senons injury In several places by red bugs 
{ II eteroeor (tutus maliuuH and LpijUIca mendar), w^hieli have gradually increased 
during the last live yt*ars. The saddled prominent {Peteroeampa guttwitta) 
defoliated beech, maple, and other trees, being limited almost oxclushady to 
(he hilltops in vv(*stern Massachusetts, and extending from about as far north 
as Hrattlehoro, Vt., southward as far as Chester and Bec»ket. The squash 
borer was unusually abundant, in one held ob.served all but 4 of 4(K) plants 
having been destroy e«l by It. 

Report of the imperial entomologist, T. R. Fletcher {Rvi. Rpta, Ayr, Re- 
Bearah Jnst. Pum, 1918-19, pp. pU. 5 ). — ^This report deals with the work 

of the year, including the ocr*urrence of the more important insect pests, that 
with bees, lac, silk, etc. Among the important em;uiies mentioned are a 
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graollarild {Acrocereops sp. ), the lame of which laliie under the bark of cotton 
at Push, causing the layer of hark to peel off the entire stem and even from 
the leaf stalks. 

f Economic insects in Tasmania], H, M. Nichollr {Agr. and fitoek Dept. 
Tamnanm^ BuU. 77, pp. 9, figs. Jf»‘ pp. 12, figs. 8; 1919, Bui. 83, pp. 6 ). — 
These bulletins relate to The Codling Moth and the Powdery Mildew, Scale 
Insects, and the Woolly Aphis (Briosoma lanigffra), respectively. 

Wheat insect survey for J919, E. (1 Cotton {Mo. Bui. Ohio Bta., 4 (1919), 
Ko. 8, pp. 21f1~2Jf5, fig. 1 ). — This is a rejwrt upon the wheat insect survey made 
during 1919 in continuation of that of the previou.s year (K. S. K., 39, ]). 803), 
in order to obtain detlnite data on which to base sowing dates for the fall 
seeding. 

The survey sluwed the jointworm to have been the most Important instvt 
damaging wheat, as was the case the previous year. Wheat lleUls In but three 
of the Counties visited were free from the ravages of this pest, tiie tiamage 
varying from 1 per cent or less in .some counties in tlie eastern part of the 
State to a nmxinnim of 89 per cent in Miami County, with an average of 31.4 
per (*ent for the 39 counties reijorted. No (‘ulrural of other method of contrc)! for 
tlie jointworm has been devised, since early and late planting do not yield con- 
sistent results either in nearby tiehls the saiuo year nor in consecutive years in 
the same field. 

The TIes.sian liy situation changed somewhat from th<‘ pnwloiis year, the 
greatest daiuage occuring farther east, particularly in the eountles of Lorain, 
Medina, Wayne, A.shhind, Kicliland, Knox, Huron, Erie, and Sandusky. The 
highest infestation was in Ashland, where counts showed an infestation f)f 
37.9 per cent of the straws, tlie average for the Slate being 14.4 per cent. 7’he 
Importance of closely obstawlng fly-free dates in s(H'dlng is enii)liasiz*Hl, it being 
pointed out that the Hessian fly is very <ielicate in structure and a very large 
proportion of the flies appear and di.snppeur within a week. Examinations of 
** dates of sowing” plats made during the fall of 1918 showed a decrease In 
the percentage of plants infested from 76 on September ^ to noiK‘ on September 
SO or later in Miami, from 1(X) per cent on September 1 tf) none on Octoiier 1 In 
Lorain and the soutiiern part of Erie County, and a reduction to none on Sep- 
tember 28 in Sandusky County. 

The imperative nert'ssity for (‘oopei^allon in control work is called to attention, 
and also the fact that Miami County after suffering very severe losses from the 
fly for five or six successive seasons was ridded of the in.sect in a single season 
by cooperative procedure. As a control na^asurc for the jointworm it is r»'<*oni- 
mended that all wheat fi<‘lds should be enrefuMy raked wdiile damp witli dew 
or rain and the rakirigs together with doA\n straw should be run through the 
separator or thrown out to the pigs or chickens. 

Insects attacking squash, cucumber, and allied plants in Connecticut, 
W. E. Bbitton (Connecticut State Sta. But. 216 (1919), pp. 33-51, pis. 8, figs. 
9 ): — ^Thls popular siimmary of information follows (he plan of the account 
given in an t^arlier paia^r (E. S. R., 20, p. 3048) but has been revised,, enlarged, 
and wholly rewritten. 

Two new termites from Arizona, T. K. Snydkb (Proc. Knt. Hoc. Wash., 22 
(1920), No. 2, pp. 38-40). 

Brief descriptions of new Thysanoptera, X, R. S. Bagnall (Avn. and Mag. 
Nat. Mist., 9. ser., 4 (1919), No. 22, pp. 253-277/ abs. in Rev. Appl. Ent., Ser. A, 
7 (1919), No. 12, p. 543 ). — Among the 25 species here descrllHMl as new are 
Frankliniella varicorne eollecteii on Petalostemon purpureum, and Euthrips 
cameroni from injured wheat sterns, both in Saskatchewan, Canada. The genua 
Llmphysothrips is erected. 
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Hulphur fumigation for the control of mealy bug ( Pseudococciis bakeri) 
on grapevines in the vin<‘yard, R. L. Noitoaket (Mo, Bui. Dept, Apr. Cal., 9 
iJ920), No. 1-2, pp. 2(l-St; also m Cal. Cult., 5J/ (1920), No. 6, pp. 191, 198 ). — 
This iK a nummary of Inforniatioii oa the control of P. bakeri by burning sulpbur 
uiuler the tent. 

An account of this pi'st l)y the author has been previously noted (E. S. R., 
40, p. Gr>0). It is pointed out that on grape it has two distinct broods which 
do not overlui) as when it llv(*s on citrus and pear. “One brood, the first of 
the year, hatches in June and is the progeny of tlu‘ overwintering larva*; the 
other, the second brood of the year, iiat<‘hes during Seidember and October. 
After hatching, tla* larvje remain in the ovisac until the following sf>ring. . . . 
Therefore, it is only nec'essary to c<»ndu(*t the tuniigation with the obJ<*ct of 
d(‘s(roying the larva* wifliout taking the <*ggs into considtu’ation.” 

The author lias found that where sulphur wieks are uses! approximately 
Tt oz. are risiuired for lOO cu tt., and if the tent volume is 25(1 cu. ft,, covering 
4 vines and making .‘1 fumigations ix*!- hour per t(*nt, tin* cost is cts. ]>er \lne. 
When n'fimsi lump sulphur is used approximatidy G o/^ are requiri'd for 100 cu. 
ft and for a tent of 115(» cu. ft., covering 4 \ines and making 2 5 fumigal huis jjer 
hour per tent, the cost would be 5 7 cts. per vine. Since this methi>d of control 
is i>ract ically"* an eradication it is thought to be the most economical. 

The fumigator is wainied against fumigating with sulphur while the vines are 
in an active growing state or during the daytime (Ian* should be tak(m that 
the temperature (htes not naich too high a iiolnt, etc 

A new species of Matsncoccus from pines in California, F. B. ITktiukrt 
{Proc. IJnt. .SV)c. Wash., 21 (1919), No. 7, pp. 157^/67, fias. 14) .—Matsacoccus 
fasrieulensis, taken from within the lasch‘lh‘s of digger i>ine {Pnius saJuniana) 
and yellow' pirn* {P. ponrlcrosa) needles in ("alironua, is des(*ribed as new 
A new Reims anti species of coccitl from Loraiithu.s, H. IMorkison (Proe. 
Ent. Koe. a.Hh., 21 (1919), No. 9, pp. 197-202, pi 1). — Under tht* name J/«cro- 
(T/ucocca.s* loranihi n. g and n. sp. the author describes a foim colhsded on 
jAJranthxis sj) at ( Jeorgetown, British (Uiiana 

The peach tip moth (Laspeyresia niolesta), W. W Fkoooatt (Apr. Gaz. 
N. B. Wales, 30 {1919), No. 12, pp. 891, This pest, which first appeared 

in suburban gardems in New South AVales in ItXif) and was thought to he 
the peach twdg moth, has been definit<4y determined to be the oriental ptaieh 
moth (fj. molesia) It has spread rapi<lly and is m)vv one of the imporlaiit 
pests in the (tosford and Ntwvcastle an'as, and tin* author considers it only a 
matter of tiiiK* before it will become established throughout the orchard dis- 
tricts of Australia. The impa is said to he pnrasiti74ed by Ofnabrus stokesi. 
The green clover worm a pest of soy beans (Plathypena scabra) , Ia B. 
Smith (Quart. Bui. Va. State Crop Pest Connn., 1 (1919) ^ N<t. 3, pp. 8, figs. 4). — 
This is a bri(*f report of observations by the author, together with a review 
of the literature. This worm is said to have caused serious injury to soy 
beans throughout eastern Virginia during the season of Ibl9, and other legumes, 
including Lima and snap beans, alfalfa, and clover, wore injured to some ex- 
tent. Rtd>orts from oth(*r States indicate that the outbreak of this jiest ex- 
tended over the greater portion of the Atlantic coastal plain from Maine to 
Florida- 

Th(» Injury is causcnl by the worms eating the leaves and occasionally the 
blossoms, usually only the softer tls-sues of the leaves being destroyed. The 
Injured blossoms become browai in color and later drop off the plant. 

In controlling* the pest, soy l>eaus wdien grown in rows for seed purposes 
may be sprayed with 1.25 lbs. of arsenate of lead and 2 lbs. of lime to 50 gal. 
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of water at any time without danjirer of injuring the plants. If preferred, a 
dusting mixture consisting of 5 lbs. of powdered arsenate of lead and 50 lbs. 
of land plaster or air-slaked lime may be used. It is pointed out that It is 
unnecessary that the s]>rays rea(*h the underside of the leaves, and the ordi- 
nary potato si)rayer will serve the purpose if the spray boom is raised several 
inches above the tops of the plants. 

There is no practical method for ju-otecting soy beans which have been sown 
broadcast to be used for forage. If the {)est becomes abundant on clover and 
, alfalfa, the crop should be cut at once. On snap beans the pest may be con- 
trolled in the same way as on st»y beans grown m rows, the arsenical to be 
apjdied just previous to the opening of tlie blossoms. 

Reference is made to the a(‘counts of this pest by Chittenden ( E. R. U., 13, 
p. (5t>5), Britton (E. S. K , 20, p. 104S), and Hill (E. S. U., ,30, p. Sdo. 

On the life history and liabits of a peach leaf miner (Oriiix sp. ) , 
C. Hakijkawa and N. Vagi (Btr. Ohara Inst. Landiv. Forsch., t (I9JS), No. S, 
pp. 325-S.iS, pi. I ). — The authors deal with a leaf miner of the iw»ach in Japan 
which somewhat resembles ()i nij‘ fjvmmatella^ a leaf miner of the apple in the 
United States reported ui)on hy Haseman (E. S. R., ,35, p. 3,59). 

This peach leaf miner has not us yet caused any great damage In ,rapan, hut 
the authors are of the opinion that under favorable conditions it might lM*coine 
a source of severe Injury, slii(‘e there are four comi)lete and one partial gimera- 
tion each year. While its distribution in .Japan has not as yet been determlm‘d, 
it is known to occur in Tokyo and Ckuyama Prefectures. 

The eggs are laid singly on the und<*rside of the leaf, largely close to the 
midrib. They hatch in from three days to about two we(dvs, and the larva im- 
nuHllately begins mining the epidermis on the underside of tlu* leaf at Hie point 
where the egg is cemented to it. At about the middle of tin* fourth stage the 
larva leaves its original mine and builds a new completiMy closed cell with the 
leaf, In which it conceals itself and continues fei^diug on the (*pidermis. When 
full grown the larva either spins a yellowish coeexm at one end ot the mine, or 
It leaves the mine, folds over the edge of the leaf, and fastens the edge to the 
leaf .surface and builds its cocoiui in the recess thus madi*. In addition to (he 
peach, its favorite host, the species attacks plum, cherry, .lapanesi* llowerlng 
cherry, apple, and apricot. 

Control measures inclinle the hurniiig of all fallen leaves to whi(‘li the cocoons 
of the last brood may he attaclied and other rubbish iii the orchard, stripping 
off the rough outer hark of the tree trunks, and tlie ai>plicatioii of pyrethruin 
decoction oil emulsion for the adults. 

The serpentine leaf miner of the peach, a species of l^yon€‘tia, (I ITaru* 
kawa and N. Yagi {Bvr. Ohara Inst. Landiv . Forsch., I No. 3, pp. 335- 

348, pi. ]). — The authors here report studies of the life history, habits, and 
natural enemies of a species of Lyonethi tlmt is nu Important en(*my of the 
peacti in Japan. The species is thought to he distinct from the European pest, 
L. cUrkeVa, under which name it was considered in an account of its life his- 
tory by Kuwana and Takachiho in 1911.' 

This leaf miner is widely distributed in Japan, feeding exclusively on the leaf 
tissue of the pefich. There are seven broods each year, the adults of the last 
brood wintering over. Tliere are three larval Instars. Several undetermined 
hymenopterous parasites have been reared by the authors. 

liepidoptera at light traps, W. B. Turner {Jour. Apr. Resraroh [U. iS.], 18 
(1920), No. 9, pp. ^75-481, fig. 1 ). — This is a report of observations by the Bureau 
of Entomology of the U. S. Department of Agriculture made at Hagerstown, 

>Rpt. Imp. Agr. Expt. Sta. Tokyo, 38 (1911), pp. 99-102. 
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M(!., during 1918, in oontinuation of work In 1916, an account of which has been 
previously noted (K. S. U., 89, p. 560). 

Tlio collections were made on 28 full nights between May 14 and September 
18. Tlie total of 8,152 moths recordeni for that period embraces 60 odd species. 
Of this total, 2,200 or 69.8 per cent are males, and 952 or 80.2 per cent are 
feniaI(‘H. Tabular data give an itemiz(Ml account of the species, the num})ers 
tak(*n of each sex, ami the percentage of males and females. In two species, 
A’ocfua v-nhfrrum and IhiparthmuH nuhilis, the two sexes are ecpially repre- 
s(‘nte(l ; and of those species of whhdi at least five individuals were taken three 
show a prepondei-nnce of females.” A table giving the percentage of gravid 
females shows that of 952 ira>ths dissected, 786 or 77.8 per cent, were gravid, 
these constituting 28.85 per cent of all moths captured. Of the 11 genera of 
arctiids represented, all the females of 9 genera were gravid. Among the noc- 
tuids, gravid females made np 100 per rent in 8 genera. 

Keeords of tenii)eratiire and humidity presented in tabular form have led 
the autlior to ron<*lude that the niglit-flying habits of the moths are hut little 
influenetHl by thes(‘ factors. On the other haml, such meteorological conditions 
as strong winds, rain, or fog nmterijilly restrict flight. 

Data as to the total colhs'tion of moths, arranges! liy hours of collection, are 
presented. In the lirst three jx'riods, emding at 10 p. m., there were taken 825 
f<*males, or 85 jier of the total of 952 females and 40 tier cent of the total 
of gra\id females. In the .same perioel, 424 male.s, or 19 per cent of the total 
mules, w(‘re killed. From 10 p. m. to 4 a. m the tiercenfage of gravid females 
<ks‘Hned, while that of the males and si>ont females increasefl. 

Some 60 odd species, repre.seiiting 10 families, were taken in collection.s at 
Hagerstow'ii in tin* summer of 1918. Of tliese at least 20 are of f^conomic Iin- 
l>ortanci', and several otluTs art* likely to i)ro\e seidous iu‘sts if circaimstances 
favor them 

Ftirtli(‘r studies of Sorosporella uvella, a fuugii.s parasite of noctuicl 
larva*, A. T. Sj'KAHK {.hnir, Aqr. Research \V. N.l, (1U20), A'o. 8, pp. 

plH. 6').” -This is a detailed report of investigjitions conducted by the 
author, of the liurtxiu of Kntomolog> of the U. S. Department of Agriculture, a 
pndinniiary account of which has pixwiously noted (K. S. U., 86, p. 757). 

Tile work has h<*en sunimariztsl by the author as follow's: 

“The preseru'O of 8. iiviJla, an eutomogmious fungus, i.s iwonhsl for the first 
time m AiiK'rica. The r»revlous association of Sorosporella with the Kiito- 
im^plithorales is shown to he en*oneous, and the projier p<^sition of the organism, 
among the verticllliadous Il.\ phomycetes, is designated 

“The reproductive liodies are thick-w'alli*d resting .sjiores or chlamydtispores 
and thin-walled <‘onidla, the latter being Jierein detinitely as.sociatisl with the 
life history of tlie organism for the first time. It is shown that yeastlike vege- 
ttitive cells, existing within the blood of infected inseids, are ontogeneticaily 
related to other phases in the dovidopinent of the organism. There is an 
ingestion of these \egetative cells by certain of the hlood corpn.scles (phagocy- 
tosis), tlie process being apparently followed by the destruction of the phago- 
c.\tes. This phenomenon has, np to (he present time, been overloked by those 
inv(*sti gators who liave studied the fungus di.seases of Insects, 

“The organism is readily cultivated on nrtitlcial nutrients and exhibits two 
quite different tyjies of growTh when grown on favorable nuHlla. In certain 
cases, both when the fungus was growni on media and when the resting spores 
were jdaci^l in a moist chamber, fruiting structures of the Isaria type devel- 
ojied. No perfect or ascigerous condition luis been observed. The disease 
caused by the organism Is readily transmitted to healthy insects, and in labo- 
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ratory experimpnts a inortality of froia 60 to 90 ptT pent may be readily 
obtained.” 

A list of 24 referencoR to the literature is iiududed. 

A new noctuid from Arizona (Lepidoptera, Nootiiidnt*, Acronyctinte) , 

H. (t. Pyar (JmevKtor Jnsntiw McnatrnuH, 7 (1919), No, 10-12, p 188), 

Now moths from Mexico ( Lcspidoptera, Noctuidte, Hadenimo) , H. (J. 
Dyar {fnserutor Inscitiw Mrnutruufi, 7 {1919)^ No. 10-12, pp. 162-18^). 

The larva of Xanthopastis timais afic^in, II. G. Dyar {hisvc/utor Inscitior 
Men,strmts, 7 (1919), No. 7-9, p. 149). 

The occurrence of malaria parasites in Anopheles crucians in nature: 
Percentage of infection of A. qiiadrimaculatus and latest date found in- 
fected in northern Ijouislaiia, B. M\ynb: (Pub. Hiallh Rpts. [D. jS.], 84 
{1919), No. 25, pp. /555-/557)." The author reports the finding under natural 
Conditions of .4. rincian.^ infet'fed with riasniodiuin. In malaria investigations 
in a lumber settlement in northern I>ouisiana, 5 of 20 specimens of A. cnmans 
were found to he inftvted. 

Descriptions of hitherto unknowm larva* of Ciilev (l)i[>tera, Culicidie), 

H. G. Dyar {InsvnRor IriHcitKV Mcnainntft, 7 (1919), No. 10-12, pp. 181, 182), 

A new suhgeniis of Culcx, H, G. Dy.\r {Innecutor Jnfintur McnHh'um, 7 
{1919), No. 7-9, p. ir>0). 

A revision of the American Sahethinl of the Sahethes group by the male 
genitalia, IT. G. Dyar {Inscvntor loficttiw McnHfruus, 7 (1919), No. 7-9, pp. 114- 

142 , pi. 1 ). 

District of Columbia Diptera: Asilldae, W. L. M( Atek and N, Banks {Proc. 
Ent. Soc. Wosh., 22 {1920), Nos. 1, pp. 18-20; 2. pp. 21-88. fujs. 2). 

Dlfe history of Kuhiomyia calosonne, a tachinid parasite of Calosoma 
beetles, C. W. Collins and C. E. Hood (lour. Aor. Rosrarrh [{/. K.], 18 (1920), 
No. 9, pp. 4^^~497, pis 2 ). — This is a rejiort of biological studies by tlie Bureau 
of Entomology of the U. S. Th'partnamt of Agriculture of E. calosoma', a native 
tachinid parasite, which is kno\Mi to occur in Ne\\ England as far north as 
York County, Me., and Merriina(‘k County, N. IT ; as far west as Wonvster 
County, Mas.s. ; and as far soutli as Idymoutli County, Mass., and I^rovidence 
County, K. I. Since first roare<l from Calosoma caUduni by Burgess in it 

has hetMi reared from adults of V. .^i/cophanta, C. frif/Khim, and C. calidum col- 
lected in the field. Larvje of C. sipophatife, C. ftlpiduni, and C, .^(‘rvtator have 
been exposed to the flies in breeding cxfieriinents, hut without results. 

There are two full generations jmu* year and a partial third under favorable 
conditions. Tlie eggs hatch in from 8 to 24 hours, the larvae develop iu from 9 
to 12 da>s, and tlie pupa^ in from 0 to IS days, making it possiiile for a genera- 
tion to develop fully in from 20 to 25 days. It hibernates in the second larval 
liistar within the body cavity of Calosoma adults, in the soil. 

During the seasons from 1915 to 1918, (►ver whl<*h pculod a study was made 
of its life Jiistory, the highest parasitism uinm C. sycoplianta was 8.4 per cent 
in 1916 and an average of 4.4 per cent upon C. cahdmn for a period of years. 
‘*The abundance of the parasite of the summer generations occurs at a time 
when adults of C, sycophanta and other species of Calosoma are beginning to 
enter tbe earth for a period of dormancy followed by iiibernation. This doubt- 
less tends to limit the oppi^rtunity for increase under present conditions. Tiie 
data thus far accumulated show that the jiarasite has not yet caused a serious 
handicap to the abundance* and usefulness of (7. sycophanta in New England.” 
A list of 8 references to the literature is included. 

Studies on the fruit flies of Japan. — I, Japanese orange fly, T. Miyake 
(Bui. imp. Cent. Agr. Expt. Bin. Japan, 2 {1919), No. 2, pp. 85-165, pis. 9, figs. 
5).--Beports of the presence of an oraiige-lnfes|Ling fruit fly in the orchards of 
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Klushu led to Investigations by the Department of Agriculture and Commerce 
in 1914. Two species of fruit flies were found to occur In the orange groves of 
the invaded districts of Klushu. The first of these, a species known as very 
injurious and identified by Kuwana In 1911' as Dacus fcrrufftnens, has been 
found by the author to represent a now species to wliich he gives the name 
I). tHunconin : the other, a hitherto un(lc.scril)ed species, the author descril)es as 
new under the name JJ. {Chwtodacus) bczzii, I), tmmeojus was found by the 
author to be a formidable p(»st to the orange, but no positive prwf was found 
that D. hezzii, which occurs abundantly, was a source of injury. Mention is 
made of the ocrurrence of 7). (Chwtodacus) fet rugincus dorsalis of Hendel, a 
very Injurious orange-infesting species, in Formosa. 

The studios reported relate particularly to I), isuneonis (pp. 92-14G), its In- 
ternal and external anatomy, life history, ha!)its, etc. This is followed by de- 
scriptions of 7>. hczzii and four other new .si)ecies which were discovered in the 
course of the study, namely, Hyponidium polyfasciatum, At'tdia kagoshimcnsis, 
A, ttiarumoi, and Gastrozona juponira. The author's .studies show 1). tsuneonis 
to occur in at least five of the Prefectures of Klushu. to which island it is 
strictly limited. Its injury usually amounts to from 10 to 20 per cent of the 
W’hole crop, and where it is severe it reaches r>0 per cent. The fly usually 
appears at the end of June, accelerating in emergence during July and diminish- 
ing at the end of August, but its ai)pearance is met wdth until September, 
rarely to October. 

Lj" exi)eriments conducted in whicii marked flies w^ere liberated the maximum 
distance traveled was 720 yds. wdthin thrc*e days, the minimum being 300 yds. 
within six days. 

Since the eggs are depositt^l in the juice sacks or between them or betw'een 
the pulp and the rind, thick-skinned oranges (navel oranges, pomeloes, etc.) 
are usually exempt from the attack of the fly, the ovipositor x)osslhly being 
unable to reach tin* pulp. In nnlure, infested orang("s w'ith a single puncture 
are most abundant, those with twm punctures are not extremely rare, but 
with thrci* puncture.s th(‘y are very rare. The author’s observations indicate 
that tliere are from two to six eggs laid in each puncture. The period of 
incubation of the egg has not been determined, tliough in one en.se they 
did not luitcli until the eighth day after deposition. Tlu‘ maggots usually 
appear at the beginidng of October aiul by the end of the month or at the 
beginning of Novernlxa* become full grown. 

“ When th«' larva has nearly eaten up the contents of the oiiginally Infested 
carpel, it enters the adjoining carpel and then to the next, according to tlie 
size of the fruit, activity of the larva, and the duration of the larval period. 
From two to ten carpels are Infested by a single maggot. In kiiimumts the 
boring is irregular, and usually the seeds are eaten.” Tlie oranges begin to 
fall In Otdober and continue until November. The larvje soon leave llie fruit 
and enter the ground to a depth of 1 or 2 in and piii)ate. 

No parasites of inii>ortance have as yet been found. Cai>turlng the adult 
flies by a special apparatus, (‘ollecting and treating infested fruit, and picking 
up the pupte are practiced In infested localities. The author’s re(‘oinnK‘nda- 
tions are as follows: ‘‘Adults should be captured as early as possible in the 
season of their app<:*nrance ; Infested fruits should be picked up as quickly 
as possible; Infested oranges should be utilized as raw material for the 
preparation of citric acid; the construction of storehouses for oranges should 
be Improved; and a full knowledge of the present species should be diffused 
among local orchard ists.'’ 

A bibliography df 32 titles is appended. 


»Rpt. Imp. Agr. Expt. Sta, Tokyo, 28 (1911), pp. 109-112. 
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Work and parasitism of the Mediterranean fruit fly In Hawaii during 

1918, n. F, WiT.LARD (Jovr. Afrr, Reseat ch [U, K.], J8 (///20), No. 8, pp. JfJfl- 
^6 ). — This is a re[)ort by the Hnreiiu of Entomology of the U. S. Department 
of Agriculture on the status of the parasitism of Veratitis capitata in Hawaii 
by Opitis hvttiilis, Diarhasnia trifom,, D. fuUawayi, and TetruHtichus fftffnrdianus 
in continuation of the yearly records (E. S. K., 40, p. G2). It slior. s the <*xtent 
of parasitism during 1018, the amount of infestation by C. eapiiata for the 
same period, and, for the purpose of c(/m])arison, gives gen*‘ral summaries of 
parasitism and infestation during 1910 and 1917. 

While the parasitism by both 7). ftiUairayt and T. giffardtanus was less in 
1918 than in 3017, the total percentage of jjarasitism for the last year, on 
account of the increased effectiveness of U. iryotu, had int'reased 8.3, making 
the total parasitism for 1918, 55 8 per cent of all the fruit -tly larvje under 
oliservation, Tl»e data recorded show that the value of tht‘se parasites as 
destroyers of fruit flies has consistently increased each jenr since their intro- 
duction, until in 1918 they cau.sed the destruction of considerably more than 
half of all the fruit flies developing in fruits about HonoluJu. “This great 
decrease in the numbers of this pest has been of direct biuieflt to the people 
of Hawaii by greatly decrc^a.sing the infestation of the fruits le.ss suscepMbh* 
to frult-lly attack, since this class contains the majority of fruits of omnmercial 
value. It has been of value also to the fruit growers of the mainland 
United States by greatly decreasing the danger of the introduction of the fruit 
fly there.” 

European frit fly Jii North America, J. M. Annincn {Jour. Ayr. Research 
[U. 18.], 18 {J920), No. 9, pp. .^5/-7/7.k p/. /, fiys. 7) — This is a d(‘tailed reiiort of 
biological investigations during the yt^ars 191 I t<> 1910 by the Bui’cau of 
Entomology of the U. S. Department of Agricailture at T.afa.\ette, Ind., of OseituH 
frit, an Insect which attacks botli winter and sju-Ing Mheat ev(‘ry y<air over the 
whole geographical range of the crop and at tiim'S has done considerable dam- 
age. A summary of the present status of kno\\ ledge of this pest abroad l>y 
Collin has be<*n ])revlously noted (K. S. U., 40, p. 800). In this country bif>- 
logical ob.servation.s of it were flr.st made by iiarman in Kentucky in 1889, 
when he found tlie stems of young wheat infested, and a similar observation 
was made by Fletcher at Ottawa, Canada, about the same time. 

The autfior’s studies have led to the conclusion that the forms recorded from 
this country under the names O. pvsilla, (). niiidisHvma, (). carhomtria . O. raria- 
bills, O. nigra, and O. sot or are all synonyms of O. frit. 

“ In the commonest form of injury minute maggots occur in young stems of 
wheat close to the ground. They are easily distinguished from the larva' of 
the He.s.sian fly . . . from the fact that the larva is in the center of the stem 
and crawls actively when removed, whereas the Hessian fly larva is between 
the ba.ses of the leaves and is extremely Inactive. The (>. frit larva often causes 
the central leaf to die and turn brown, those about it remaining green ; this 
the Hessian fly larva never doe.s.” 

The region of greatest abundance in this country corresponds clost'ly with 
that in which winter wheat Is grown, from the Great liakea to the Ohio Iliver 
and westward about as far as the Mis.sourl. At Lafayette it winters In the 
larval stage in winter wheat. 

Following the emergence of this brood as adults In the spring there are 
normally four summer broods. The data presented show an average period 
from adult to adult in the first summer brood of 49,7 days for 35 individuals; 
for the second brood, 30.3 days for 41 Individuals; for the third l)rood, 28.5 
days for 21 individuals ; and for the fourth brood 45.5 days f*)r 2 individuals. 
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From the records obtained the author finds the division of the entire period 
In Its life cycle by percentage to be as follows: Preoviposition 14, egg 11, larva 
50, and pui>ii 25. I'be fly deposits Its eggs on the grains and grass, usually 
on the very young tender shoots, in which case the larva enters the shoot and 
feeds downward in the middle, but sometimes upon or within the glumes just 
after heading, In which cas(‘ it eats out the soft young kernel. A very ehar- 
acleri.stle symptom of infestation in young .shoots of all kinds is the dying 
of tlie (*eijtral leaf while the otliers around It remain green. Cereals, Includ- 
ing wlieat, rye, emm(*r, barley, and oats, sowed in rows in the garden in late 
spring were infested in the order given, the wheat being much the worst in- 
fested, and oats hardly at all. The author’s Investigations have led to the 
(*o))(‘UiHion that O. fni as it occurs in thlff country does not normally feed upon 
the oat at all, hut that occasional individuals, when compelled, are able to do so. 
Sweepiiig.s show that from early summer onward the fly is much more abundant 
on blue grass lawns than anywhere else, but sw(*epings on blue gniss that has 
begun to head, or is in a later stage, yield very few specimens. Indicating that 
the presence of young shoots is the attraction. Sweepings on timothy in iin- 
m!\<‘d stand >ield almost no specimens at any time, indicating that It is a 
plant unattractive to O. frit. A list of the known food plants includ€‘S 20 species, 
on 7 of w’hlch it has bcHUi r(‘ared i>y the author. 

]>m' to the difllculty in ld<‘ntifying it, tlu' most that can he said of O. frit 
is that it ni)]>ears to la* highly fairasitlziMl h> minute Ilyraenoptera. In re- 
ganl to reira‘(lles. it is slat(Hl that the similarity of frit fly attack on wheat to 
that of tin* Hessian fly indicati's that a solution of the one trouble may carry 
the otli(*r with it. “Wheat s<»wn early in the fall is more infested than that 
sown later, so the n'romiin'iidat jon (»f late sowing to eK(*ai)e the Hc'ssiaii fly will 
he equally ajiiilicnhh* for O. frit, hut with this difference, that with the Hessian 
fly the possibility of infestation entirely ceases at a certain date, but with 
O. frit the chances ilecreases r(*gnlaiiy until cold wreathin’. Wheat sown in the 
late .spring is m(»re infested than tliat sown early, (’ontiiinous cropping in 
wheat api>ears to make no difftwnce with the fly, which migrates freely for 
considerable distances.” 

A list of 24 references to the literature Is included. 

Biology of some Coleoptera of the families Colydiida? and Bothridoridie, 

F. O. (htAUiHKAD (Prac. Ent. Noc. Wash,, 22 (1U20), No, 1, pp, J~/S, ftps. S2). 

Bescriptioiis of new ^iorth American ichneumon flies, R. A. Cttshman 
{J*roc, U. /S'. Natl. Mus., 55 (1919), pp. 5/7-5.45, fig. Jf). — The genera Chryso- 
poctonus and Oryptohelcostlzus are erected and 14 species described as new. 
The sp(*cies of economic imiiortancc are llahrohravon poHtirentrus, Jfflnoplex 
polychrosidis, Sptlocn/ptus exannnlatus, and Glppta niutica. from the grape 
berry moth at North East, Pa.; Vhry so poet onus patrucHs from Chrysopa sp. at 
Alhambra, Cal. ; Helvostizus rufiseutum from Phlorsimts sp. at Cypreas Point, 
Monterey, Oal. ; Eryptohelcostisus rufigaster from Chrysobothris mali and 
AgriiUis angclicm at Harold, Cal.; and Mesoleius balteatus from Amvfastegm 
glabrata^ at Wenatcliee, Wash. 

Pescrlptlons of seven now species of Opius ( Hymenoptera-Braconidm) , 

A. B. Gahan (Proc, Ent. Eoc. Wash., 21 {1919), No. 7, pp. 161 --170). —The 
species here described as new are Opius cupidus, thought to parasitize Pegomyia 
hyoscyatni at Brooklyn, N. Y. ; O, turneri, reared from dipterous leaf miners on 
cowi>eas at Greenwood, Miss.; O. doumesi, from the apple maggot at Victoria, 

B. O. ; O. richmondi and O. Iccius, collected on hlueherry “barrens” at Cherry- 
field, Me., and may be parasitic on the apple maggot ; and O. irinidadensis and 
O. voreus from Anastrepha spp., Trinidad, British West Indies. 

172537“-~20 6 
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Kovi'sion of the parasitic clialcidoid flies of the genera Homalotyliis 
Mayr and Isodromus Howard, with descriptions of two closely related 
genera, P. H. Timukklake (Prov, TJ, Natl. Mtis., 56 (1919), pp, lS3-19Jf, pis. 
4 ). — The ji^enera Aiiisotyliis and Brethesia are erected, and 11 species and 2 sub- 
si>t»cies are (U'sciihed as n(‘w. The species of economic importance desorilied 
as new include JI own lot plus mexicanus. reared from material of Ceroputn 
ynci fx on agave. Guadalajara, Mex. ; H. quaplei, reared from citrus mealy hug 
material from Sicily, Italy, probably from a coccinellid host; H. africomis, 
reared from Pseudo(‘occus material, undoubte<lly from a coccinellid larva, ("ap(» 
Town, South Afiica ; //. cockeroUiy reared from larvap of Uj/pcraspis trlrnaculnla 
associaUni with DactpIopiuH confusus on Opuntia or collected at Pactyloplus 
colonies on Gpuntla at Brownsville, Tex., etc.; II. reared from larva^ of 

II }/p eras pis osculans in colonies of /). ronfiisusy at Pplands, Gal.: II. hrerU 
caudUy reared fnmi a scymnine larva associated with Orlficzia s]) on Ilpmrno- 
clea monogyra, Durango, l\Iex, : II. hyperaspidts, reared from larva? and pupir 
of Ilyperaspi.s ujidalata, Utah and ('allfornia: Anisotglus shnihs texanus, col- 
lected on sorghum lU'ads at San Antonio, reared from a pupa of II gperaspis 
higcininata at Austii\, and from an muhdermined coc<‘ihellid larva at Browns- 
ville, Tex.; A. siwihs utaheas'is, reared from larva' of Kenmnus amvriaanus and 
iS\ laenstris at IMui'ray and Salt Lake ('ity, Utah ; and lirrthrsia latifrons, reanal 
from material of tin* cottony cushion scale, Mendoza. Argeiitimi. 

Polyembryoiiy and sex, J, T. 1*attekson {Jour. Ilcrcditpy JO (1919), No. H, 
pp. figs. JO) — The author reports stmlies of tlU' polyembryonic broods 

of three spech's of parasitic llymenoiitera, namely, (lopidosoma gf lcehia, wliu'h 
is found in the larvie of tlie Solidago gall moth {(inonmo.svlm)Hi .sajiuaiis) ; 
2^aroeopido.soutopsis fionda uus, which oviposits in tin* egg of the cabbage looper ; 
and Platygastcr sp., whi<‘h is found in the lar\.‘e of two dlptm’ons gall makers 
of the mountain cedar {Sabina sabtnoidcs) ^ namely, M'al.shoatyia tvxana and 
Rhopalowyia sahinw. Much of the data on the sex ratios of the three st»eciea 
Is presented in tabular form. 

Preliminary note on the life period of tlie bulb mite (IthizoKlyphiis 
echinopus), N. Yaoi {Ber. Ohara Inst. Landir. Forsvh., J (JOtH), No. Sy pp. 
3^9-360, pi. J, figs. S). — In this paper the author deals principally with the 
anatomy of the sfiecles. It molts twice in both sexes, the external sexual 
differences appearing in the adult. “The span of one generation is about 
10 days in August, 15 days in July, and 20 days in June. Difference «f tlie 
length of life dept'uds chietly upon temperature, which renuirkably affecis the 
embryoidc development. Botli canna and tree peony (Paonia moutdn) are found 
to be the host of this mite.” 

Tropical fowl mite in the United States, with note.s on life history and 
control, H, P. Wood {V. S. Dept. Agr.^ Dept. Circ. 79 {J920), pp. 8, figs. 2). — 
This is a report of studit'.s of Liponyssus bursa Berlese, two outbreaks of w'hich 
have occurred in the United States, one at P.eltsvllle, Md., and the otlier at 
Raymond, 111. At both of these pla<‘es measures were taken to eradicate the 
pest, which, it is tlmught, if once established would prov(? to be as serious a 
menace to the poultry industry as is the roost mite, and possibly more so. This 
species is reported to occur in Africa, (’bina, India, Mauritius, Comor(» IsbMids, 
Bahamas, and South America. It was first JX'ported In this country from 
Beltsville, Md., on April 2, 1917, and at Raymond, 111., January 24, 3919. The 
source of the infestation could not be determined in either case. 

“ L, bursa, the tropical fowd mite, is considerably smaller than Dermanyssus 
gallimu the roost mite, and It moves about much faster. The imsterior end 
Of the abdomen in the female is bilobed in most specimens. The hairs on the 
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dorsum are lonsor and moro i>roi!unent than in J). pnllina'y and the logs are 
sniallor. L. Inirna is found in tho nests and on the fowls. D. gallincc is found 
in eracks of the roost and building, in nosts, and only sparsely on fowls. D. 
yalhiiw does not deiK)sit eggs and molt on its host; Jj. hursa does. ]>. gallinw 
ftvds at night; L. hursa may feed ladh night and day.” 

The eggs, which are laid eltluT on the host or in the nest, hatch, off the host, 
in three days. I'pon hatching out the larva does not feed but molts in about 
17 liour.s, wluncmpon it is read.N to fetsl. The first stage nymphs molt in from 
1 to 2 days. The molting period of th(‘ s(*cond stage nymphs was not do* 
t(‘rmined. 

Ill addition to tla^ doiiu'stic lowl It is reported to occur upon the starling, the 
sparrow, and one or two other hosts, and to attack man. In examinations by 
tlie author the mite was found on Knglish sparrows on one farm adjoining the 
original infestation in Illlmns, and in the locality studied another mite was more 
or less nhundant in some of tlie English sparrow ii(*sts examined. 

It Is said lliat continuous lituivy inh'staiinu of tie* tropical fowl mite often 
r(‘sult.s in death of the fowl, and that s<'tlnig Inms will leave their nests if not re- 
lje\<‘d of the infe.stalion. 

“Since this mile fetsls and bnasls on iwuiltry, it could ho introduceil readily 
into llio countiw and disseiuiiiatod through ih(‘ sliipment of hifesled stock. It 
may stampi'd out oil Inn- by dipping fowls in sulphur, soap, and waiter, or hy 
gi\mg tluuu a Ihmn.n dusting willi sulphur At the satin* turn* tin* liouses, espt*- 
ciall.v the floors, and drofiping hoards, must be tiH'ated with carboliiieum. 

A continiKais war against tb(‘ English sparrow’ slmuhl be instituted in a locality 
where the mile is discovered. Nh^sts should Ix' robbed and destroyed by lire und 
the nesting placi's eliminated.” 

POODS— HUMAN NUTEITION. 

Report on food conditions in Gorinaiiy, E. Tl. Stvhltxo (London: Govt, 
lOPf, pp pift. //I --This report is bas(‘d on observations made during (wm 
visits to (Jerniany shortly after the ariinslice, the first coiihiied to four cities 
in lli(' o('cuj)i(‘<l territerh*s and tin* se(*ond to Dcrlin and Kattowitz in tapper 
Sili'sia. Data are inclmh'd on the ])nwvar food conditions in (ierinan,\ , the 
elTect of war on thes<' comlitimis, the actual jt>od supplied to the i) 0 }»ulation 
during tlu' war, illicit food trading, the etT<‘cts of the war on the health of 
the w'oi'king classes, the middle class and childrmi, the elba'ts of food .short- 
age on etlicieiicy and output, the nuMilal (‘oudition of the iwipulatiou, and the 
outlook ns regards food for th(» y(*ar 1911) 20, 

It is sliown that, while helore the w'.ir (h'nuany produced 85 pi‘r cent of the 
total fo(»d consunieti hy her inhabitants, the cnttiiig-olT of the importation of 
feeding stuffs and the application of home-produced artificial inariunxs to the 
manufacture of (*\plosives resulted in a reduction of the effective* quantity of 
live stock by 55 per cent and a diinlinitiou of the soil productivity by 40 per 
cent. Tlu‘se factors an* considered ]argt‘ly responsible for the serious sliort- 
age of food In Germany. 

“The eff(*cts of these conditions, deficient jiroductlon and defective distribu- 
tion, have heeai fe)t hy the consuming classes, forming two-thirds of the popula- 
tion, and this chronic starvation has causenl a gremt loss of body weight and 
diminished resistance to disease. The death rate lias increased and the birth 
rate diminish<‘d. so tiiat th<' number of deaths now cons'iderably exccH'ds the 
mmiber of idrtbs, and the population Is diminishing in nunihers. Underfeed- 
ing has caused not only inetliciency In w*ork and a diminution of national out- 
ptii, but has also had a marked effect on the mentality of the people, who are 
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listless, apathetic, and hopeless. . . . There Is a widespread Increase of 
tuberculosis, the deaths from this disease having increased, according to the 
locality, from 2.5 to 6 times. The lack of milk has seriously affected the 
health of the children. In all classes rickets and associated diseases are of 
common and incn^ising occurrence.” 

The immediate needs of (Germany are summarized as food for her workers, 
concentrattHl feeding stuffs and manures for her agriculture, and raw materials 
for her manufacturers. Of the first, the estimated need for importation in 
1920 is to the value of at least 8,000,000,000 calories. 

Statistical material on wdiich this report is based Is presented in a series 
of api)endixes inclmlirig, in addition to statistical tables and charts memoranda 
on Agricultural (Conditions in Germany, by A. T. McOougall, and on Agricultural 
Statistics, by C. W. (Juilleband. 

Tho food ration of tlie adult ninn, L Binkt (Prr.s«c I/fV. [Parf^], /Vo, 
(19J9), pp. 2S1, 2H2 ). — This Is a rf'sumf^ of a report made by .1. T. Lnnglols at a 
conference of the Socii‘t,\ of Food Ilyghaie (France) on the food reijii i remen ts 
of man, as based on observations during (lu‘ war and on laboratory researclies. 

M€»ss officers’ riianiial {PliUaileJphia: Lea cf Ffhiijcr^ 1919, pp. 192, pis. 2, 
figs. S). — This manual was prepared l)y otfieers of the Division of Food and 
Nutrition of the Mt‘dical Department, D. S. Army, to facilitate tin* work of cam]) 
nutrition officers, but is considered to b(‘ for the most part equally useful for 
stewards and dietitians of civil institutions. It consists of eha})l(M's on the 
com|>osition of foods, selection and insjHMdion of fooils, storage of foods, dig<’s- 
tion and absorjition of foods, nutritive value of foods and their use in lh<‘ diet, 
kitchen (‘conomy and mess managi'ment, the duties of mess ollicers, and a 
glossary. 

Nutrition during childhood, P. NontcroFRT {Presse M('d [Paris], Ao 65 
(1919), pp, 6‘55~6'.')5).—- This is a general dlseussion of the food refiuireuKMits of 
children from 2.5 (o 15.5 years of age. The ill eftVets of undernntrition are 
Illustrated by the condition of the children of Lille after three years of inferior 
rations during tlie war. The ratloi's were said to be of low caloritie value, 
rarely exiH'eding 1,(>00 calories, and to be deticient In assiinilable protein and 
fat. The result was an almost universal retardation of growth and develo})- 
ment, not only physical but ]>sychic. A large percentage of the population from 
10 to 20 yi'ars of age showed tuberculosis lesions. 

Principles of general physiology, W. M. IUyuss (London and New Yorh:: 
Longwans, Green d Co., 1918, 2. ed., rev., pp, XXIV-^858, fias. 268). — In tills 
revision of tlie volume previously noted (F. S. R., 34, p. 777) a few ebanges 
have Ix'en made, the blbliograiiby has been brought up to date, and n luwv 8(‘c- 
tion on the transport of carbon dloxid in the blood has been added. 

The food industry, K. voivr Buchka (Das Lchensmiftelgewerhv. Leipzig: 
Akud. VcrlagsgesrlL, 1918, voL 3, pp. XL-j-G78, figs. GO; 1919, voL Jf, pp. 17 + 
412 , figs. 2^).-“-In tlu^se volumes of the treatise on the food industry, the first 
volume of whi(di has been jireviously noted (E. S. R., 32, p. 854), the subjects 
and contributing aulhors are as follow's: 

Vol. 3, Introduction on The Importance of Chemical Research tn the Food 
Industry, by T. Paul (pp. XVII~XL) ; Grains, Milling Products, Starches. Bread 
and Pastry Matta-hils, and Legumes, by R. Frllzw^cdler (pp. 5“30G) ; Spices, by 
F. Kfister f])p. 311-302); and Drinking and Milieral Waters, l)v L. Grfinhut 
(pp. 307-678). 

Vol. 4, Milk and Milk Products, by Teichert (pp. 1-134) ; Sweetening Agents, 
by W. Lange (pp. 139-228) ; and Beer, by G. Bode (pp. 233-412). 
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FocmI chemistry In 1917, J. Ruhle {XtHchr. Angew. Chew., ^2 {1919) y Non. 
4, Aufsatzt,y pp. 9~14; G, pp, 11-21; H, Aufsatz., pp. 21-^1; 10, yUifsatz., pp, 20, 
27). — This is an c^xtensive survey of the literiiiure of 1917 on food eheniistry. 
Follovvinj< a review of spoeiid loj^islatlon in Oernumy resardhi^ siihstitiiles, 
aduKerants, etc., necessitated h} war conditions, Uie literature is reviewi^l 
under llie headings of jreiieral chemistry of foods; apparatus and methods; 
milk and cht'cse; butter, edible fats, htkI oils; flour and flour sui)stituies ; simjir 
and confe(dH)ns ; fruits; spi(*es; cofi'ee, cocoa, lea, and tobacco; wij.e; beer; 
jmeservatives ; and fermentation clamustry. 

The food value of milk, K. L. Fi kuy {Vonncvtu‘ut State Sta Itul. 215 {1919), 
pp. 20, fign. IJf) — Tins bulletin is ess<‘niially a trans(*ript of an addres'^ <leliv- 
ered by tlie author at the annual nu'etin^ of tlie Connecticut Cairymcn’s Asso- 
ciation in January, 1919. The inat(a-ial consists largely (»f a survey of the work 
of tlie station ilurinji tin* past few yeai's rin the <*onstitution of the proteins, and 
the constitution and nutidihe vahu‘ of mdk Many (diaits and tal)les from the 
contributions which have li<‘eu noted ]ue\i(nisl.\ are liere reproduced. 

Milk: Its importance as food, J. K. Lyman (0//m Agr. Col Ext. Bui , 15 
(1919-20), No. 3. pp. 2-20) “-“In this bulletin an attempt is made to set forth 
the superior (luality of mdk as a food, and to emjdiasize its ;j:reat importance 
as a factor of safety in tlu' duds of ail human l>mnj.,^s, infants, children, and 
adults, wludluM* sick or well.” 

Utilization of tin* sliark for food and leather, A. HoeuRs {Jour. Jurho^. and 
Engin. Ctiem., 12 {1920). So. S. p 2fhi). — The author outlines the ]) 0 .ssil)ilities 
in the utilization of sharks-^the skin.s to Ik‘ used in the manufacture of 
leather, tlie livers rendered lor their oil, and tlie tli'sli usimI as foiMl and fer- 
tilizer stock. Aliout 90 jK'r eenl of tlie wiuKht of the sliark is stii<l to lie 
edible, tlu* fresh meat whim boiled, lirodial, or liaked closely n^staiiblini;: lialiluit 
or sword lisli. 

Experiments with soy bean meal as a substitute in the Army ration, 

A. W. Dox (J*toc. Iona Avud. Set., 25 {191H), pp 5n-519). — Two tests of the 
sultaliility of .soy beau meal as a suiistitute In the Army ration are reported. 

In one case soy liean meal was used in making soup in tin* proportion of 1.5 
oz. to a pint of ladling water. Ily adding beef stock and proiicr seasoning a very 
linlatable souj) resulted. A soy bean Hour of practu-ally the same eoinpc.sition 
as the uieal was used in bread making in the proportion of 29 per cent soy beau 
Hour and 80 tier cent wheat flour. The product was darker and smaller than 
the corresponding wheat lir(*ad, hut was of exeelleut fla^or. 

Tlie energy content of evtru foods, 11, C. (4. and F. fl. Renudut (Boston 
Mid. and Svrg. Jour., 181 {1919}, No. 14, pp- ““Uoutinuiug the iiivesti- 

gatioii previously noted f F. S, It.. 40, p 209), determinations are rejiorted of 
the energy content of food materials often eaten between meals, at iruddental 
light meals, picnics, .spreads, etc. Tlie data pivsonted include tlie calorific 
value, as measured with the bomb calorimeter, of olives and olive products, 
sardines, nuts, imtato chips, doughnuts, and confectionery (such as earamels, 
nougatines, chocolate almonds, pepixirmints, and a large number of candies 
popularly sold In portions costing one cent each). Ihirtial reports are given 
on cream cheeses, popcorn, crackers, and pretzels. Weights and sizes are 
given of various lump sugars, and the weights of average helpings of granulated 
sugar. 

The conclusion of the authors in the previous communicatioi), that the energy 
value of the ordinary portions of the so-calletl extra foods is not without sig- 
nificance and should not be disn*garded, is confirmed by the uildilionul data 
here presented us shown by the foUowdng examples. 
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An avenjfje sizod olive furnished from 8 to 10 calories, extra large olives 
from 14 to 15 calories, and small olives, including stuffed varieties, 4 or 5 
calories. An average sized can of American sardines furiiish(‘d about 5CK) 
calories, with from 15 to UO gm. of protein. About 150 calories were furnlshe<l 
by 10 half-walnuts and GO cahu-ies by 10 peanut kernels. Doughnuts averaged 
about 2(X), educator wafers 11, and pretzels 10 calories apiece. Individual 
caramels averaged over 45, chocolate almond.s about 13, and large nougat Ines 
83 calories. The penny candies, popular with children, furnished on the average 
from 50 to 00 calories each, tli(‘ average teaspoonful of sugar from 29 to 35 
calories, and an ordinary liimi) of sugar about 29 calori(*s. 

In conclusion emphasis is laid upon the necessity of not underestimating the 
energj^ needs of the growing boy and girl as relleeted in tlicir seemingly 
insatiable appetites. 

Discjises of nutrition and Infant feeding, J. L ;Moksk and F. B. Tat.hot 
{NeAV Yor'k: Macmillan Co., 19.^0, 2. cd., rev., pp. X4-3tS>J). — In this s(‘(*()nd re- 
vised edition of this volume, the aim of uhich lias been to present a detaiUul 
description of the scieiilitic basis of rational infant fecnling ai\d of its applica- 
tion in the nudliod of infant feeding taiiglit in the Tlartard Medical School, 
new data have been add(‘d bringing the literature np to April 1, 191S. 'Phe 
subject matter is treated und(‘r the sections of physiology ami metabolism, 
breast feeding, artificial fec'ding, diseas(‘s of the gastrointestinal canal, ami dis- 
eases of nutrition. In the last-named section the disea.s(‘s discussed lncl\id(‘ 
rickets, infantile .scurvy, spnsmo])hilia, and aciilosis. 

Treatment of the intolerance of infants for milk by the siibcntam'oiis 
injection of milk, E. AVeill {Pvcshc M6(l. [/V/n.v], x\o 00 (1919), pp. GUl-dOJc — 
The author i» of the oidiiion tluit the ordinary digestive dist urbances of infants, 
not traceable to specific organic lesions or autbentlc infections of tlie gastro- 
intestinal tract, are due to au intolerance for milk. This intolerance is of ibe 
nature of a slight specific anaphylaxis toward the milk of the particular speci(*s 
employed. While it may oftim be avoided by substituting cow’s milk for breast 
feeding or vi(‘e-vorsa, it has been found ia)s.sil)le to o^ercolne it entin‘ly by lu- 
jec'tions rrf tlie milk in question. 

In tlie author’s practice the iuJe<dions are madt* subcutaneously in tlu' ab- 
dominal region in progressively increasing doses, starting with 0 5 cc. of tlie 
milk followed in an hour by 2 (‘c. and three hours lal(‘r by from 5 tu 10 c<*. 
Kigorous aseptic conditions should be practi<‘ed in the preiiaration of the milk, 
which may be boiled or lieat(‘d for 20 minutes to 110'" F. The reaction is ac- 
companied by slight local disturbances and often by a slight lowering of the 
temperature in the ease of human milk and a slight elevation of the tempera- 
ture with cow’s milk. 

Reports an‘ given showing tlie results of this treatinont in 8 eases selected 
from a much larger number, all of which resjMaulcM to tho treatment. Tlie 
efC(‘cts are said to he lasting, no return of the troubl(‘ having been noted during 
six months of observation. 

Btudles in th<‘ adaptation of an artiAcial food to human milk. — IT, A 
report of three years’ clinical experience with the feeding of 8. M. A. 
(synthetic milk adapted), TI. J. Gkrbten nEHOER and H. O. Run {Amcr. dour. 
THaeams Children, J7 (1919), No. 1, pp. 1~^7, pi. 1, figs. 2Jf). — This paper supple- 
ments the one previously noted (E. S. R,, 34, p. 558) by further d('tails and 
slight modifications in the preparation of the artificial milk now called 8. M. A., 
and by chemical observations made on 811 infants fed with this milk. From 
these observations the following general conclusions are drawn: 

** It is possible to obtain an excellent nutritional result, according to onr 
present standards, without the aid of butter fat In the food, If the food is 
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similar to breast milk in its protein, carbohydrate, salt, and water content, if 
the subslitntinji fat <*(>ntuiiis an adequate amount of fat-soluble j?rowth factor, 
and if the fat is similar to breast milk fat in other respe(*ts, namely, saponl- 
llcation number, iodin number, Keicliert-Meissl number, and meltinj^ imiut, and 
if, further, an antiscorbutic is t^iven witli S. iM. A., so lon^; as it Is manufae- 
turtMl as at present; that is, over tiie route of pasteurization or st(‘rlhzatlon. 
The feedin;^ of S. IM. A. was not accompanied by the develofmient of rickets, 
spasmoidiilia, or anemia in full-term normal intants. 

It is jiossihle to feed, with excelhad nutritional results, a lar^e j^roup of 
full-term, normal Infants with S. M. A. without any ipialitative <‘han^e for as 
lon^^ a time as it is customary to ke(‘p infants at the breast. This accoinjiUsh- 
ment nqiresimts a distinct a<l^an<*e in practi(al infant feeding:, inasmuch as it 
establlsh(‘s a marked slmiilltication (d feeding:, <-specially from thi‘ standpoint 
of th(‘ ixeneral jinict itiomu* and the jxeneral welfan^ station, and as a result of 
tile ^^ 00(1 nutrilional ri'sidts obtained it represents furtiier a substantial means 
for ti»e less(Mdn;j; of siikness amonj^ infants, and, imhrec'tly, of irnprovinj.,^ the 
h(‘alt]i and stren^?th of thi* nation” 

Calcium metabolism of infants and young children and the relation of 
calcium to fat exciadion in the stools. — If, Children taking a mixed diet, 

1.. E. lioi.T, A. IM CoTUtTNKY, aiid il E E\i>i s ( Jour. Diseases (lnUlrvn, 

7/1 (HiJO), Xo. 3, pp. In this continuation of the lnv(*stigation pre- 

\lonsIy noted (E S. it, 42, p. Tmo), the (*al<Mum metaliolisin of olilm* chilrlreu 
talcing a in-ixiMl died was investigated along similar lines with the following 
results : 

1'iie average aliseu'ption of cah'ium o\id by children on a mixial diet with 
adiMpiate calcium intake was 0.0.").") gm. per kilogjMui of body weiglit, an amount 
soni(‘what lowm* tlian that of infants takina mo(iiti<*ations of cow's milk. 'The 
(lady excretion was corr(‘sj)ondingl.\ higher, a\eraglng 0.87 gm. Tin* a^erag<^ 
intak(‘ of calianm was lo'weu* tlian that in infants, 1ii(‘ average in 70 rases Ixang 
0 DiS am ])<‘r kilogrjim W'Ium) the intake was OOJ) am* p(‘r kilogram- or less 
the p(*re(‘ntaae of th(‘ calcium intak(‘ ahsorh(‘d averaged only 20.!k while when 
die intake (‘\c(H‘ded 0,00 gm pt'r kilogram tin* luu-ctmtage aiisorlxMi averaged 
40.4. Odds is th(»uglit to indicate tliat an intake of at least 0.00 gm. of (Mdcium 
oxid p(‘r kilogram is ms-essar.v to insure a good alisoridion liy children taking 
a mixed diet. Tin* Ix^st absorption of calcium ociairri'd when tlie food contaiiii'd 
from 0.011 to 0 00 a*a. of calcium oxid tor e\er\ gram of fat and when the fat 
intakt* exceinled U girr. per kilogranr The absorption of calcium was greatly 
in<*reased by the addition of chalk mixture (o tlie diet, but not b> tlu‘ addition 
of cahdnni acidati' or pliospluittv 

A very small intake of calcium decreased tbe absorption to the point of a 
iH^gative balance in some (*ases. The age of the child irHvsprctive of die wiMght 
had no relation to the calcium ahsoridlon. The (‘xeretion of calcium in the 
stools bore some relation to tiie excretion of fat as soap, luit none at all to the 
excretion of total fat. The calcium percentage of total solids in tlie stools was 
less than that of infants on moditied milk and was lower in acid than in normal 
or constipated stools. The sofij) ])ercentage of total solids followed on the 
average the variatiim in the eahdum percentage of total solids. 

(hileium absorption and excretion In chronic intestinal dig(‘stion, rickets, 
and recovery from rickets followed tbe same lines as In die piec-eding stuuy, a 
low ab.sorption and high excretion being the rule until re('overy, wlien the 
reverse took pUu'e. Cod Uv(u* oil again increased the calcium absorption. The 
substitution of vegetable fats for milk fut liud no effect upou the calcium 
metabolism. 
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The effects of a diet of polished and of unpolished rice upon the meta- 
J>olic activity of Paramecium, M. D. Fi^thkr {Biol, Bui, Mar. Biol, Lab, 
Woods Hole, S6 {1019), No. 1, pp. 54-61, fig. 1). — The investlgration reported In 
th|s paper was undertaken to discover tlie edVcts of the ])resence and absence 
of the vitamin contained in rice upon the metabolic activity of Paraineciimi, 
with a view to determining whether this vitamin is so far-reaching in its effects 
as to alter the metabolism of unicellular organisms. 

Comparisons were made of the division rate of single individuals of pure 
strains of Paramecium for 11 days in media consisting, respetdively, of H drops 
of distilled water with 1 drop of 1 per cent malted milk solution, 2 drops of 
distilled water with 2 drops of 1 per cent rice water made from polislved rice, 
and 2 drops of distilled water with 2 drops of 1 per c(‘nt unpolished-rice watt‘r. 
It was found that the division rate with polished rice was broken and irregular, 
with unpolished rice fairly regular, and with malted milk very regular in daily 
increase in the number of divisions. “ From these results it is evident that un- 
polished rice is much less favorable than malted milk as a culture medium for 
Paramecium, and that polished rice is quite inadequate for maintaining the 
vitality of the organisms. Tt seems probable that the essential factor lacking 
In the diet of polished rice is the vitamin removed in the process of iK)lishing.” 

Further experiments coiiducted along similar lim^s to determine the effect of 
orange juice upon the metabolic activities of the Paramecium in the same media 
are reported. The orange juice was found to stimulate slightly the metabolic 
activities of tbe organism In polished rice, but to have absolutely no eflwt 
upon the division rate of those in unpolished nee. Fnmi these results it may 
be concluded that orange Juice has not a pow(‘rful influence upon tlu* metjda)!jc 
activities of Paramecium. 

Botulism: Preliminary report of a study of the aiititoviii of Bacillus 
botuliuus, E. C. Dickson and K. M. Howitt {Jour. Auur, Med. Assoe., 74 
(1920), No. 11, pp. 718-722). — Tlie exDeriments recorded, which were perrorim‘d 
during the year 1917-18, are presented as a preliminary report in order to call 
attention to certain facts establishcnl in regard to the i>roduction and value of 
botulinus antitoxin. 

The literature on the production of botulinus antitoxin Is reviewed, and the 
method employed by the authors Is outlined i)riefly. This consisted of inocu- 
lating 3 goats over a i>eriod of several months with three virultuit strains of 
B, holulinus. Two of these strains, strains III and IV, were nvovered from 
chickens poisoned with home-canned .siring beans (California) and with home- 
canned corn (Oregon), and the third strain, strain VI, from cheese (the Nevin 
strain). The potency of the antitoxins obtained was defined as approximately 
3, (XX), 5,(XK), and 6(X), respectively, the number indicating the n\spective anti- 
toxic equivalent in 1 ec. of serum as tested against one test dose of Its liomolo- 
gous serum. In all the experiments the toxins and antitoxins were niixfMi in 
vitro before being Injected, and all inoculations were given subcutanef)usly, 
guinea pigs being used for the standardization. 

On testing these antitoxins against the action of the toxins of seven strains 
of B. botulinus, including the three from which tlie antitoxins were prepared, 
it was found that the antitoxins of strains III and IV were alike in their action 
and showed a protective power against three other toxins as well as their own. 
The antitoxin of strain VI, while not protec'ting against that of III, and IV, 
protected against its own toxin and two others. From these result.s the autliors 
conclude that there are at least two types of B. botulinus whi(“h are distinct 
so far as their toxin-antitoxin relationships are concerned, as has been pre- 
viously noted by Burke (E. S. R., 42, p. 260). 
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Experiments to test the effe<;t of the afiministratlon of specific antitoxin at 
varying intervals after the injection of toxin were conducted upon guinea pigs. 
It w'as found tiiat it reejuires at least four times as much antitoxin to neutralize 
one test dose of toxin In vivo as In vitro, thus necessitating the use in ex- 
periments in vivo of four or five times the antitoxin equivalent of one test 
dose of toxin calculated from experiments in vitro. When slightly more than 
one test dose of toxin was Injected into guinea pigs, the Ihes t>f the animals 
were saved when the antitoxin was given within 18 hours after the toxin, 
although the onset of symptoms was not prevented even when given 12 hours 
after. An excess of antitoxin beyond that required to neutralize the amount of 
toxin administered was found to afford no greater proteetioii tlian amounts 
just suniclent for Tieutralization. When a smaller amount of toxin was in- 
jected, the length of time during wliich the antitoxin might exert its Infiuenee 
was lengthened. When the toxin was administ eied by iWiding as well as by 
snbeutaiH'oiis injection, the administration of antitoxin was of value if given 
within 24 hours. 

In <Uscnssing the thern[)<‘Utic value of botulinns antitoxin it is pointed out 
that, as it is Impossible to determine quickly what type of toxin i.s responsible 
for the poisoning in a given (»nt break, it will be necessary to have a polyvalent 
antitoxin if satistaelory results are to be obtained. Since the amount of toxin 
Ingested Is uiikmnMi, large doses of the antitoxin should be givcMi intravenously 
following the usual precautions for tlie administration of serum. 

Kpideiiiic gastroenteritis due to food poisoning, J. T> Comtue and G. A. 
BiKi) {J(nu\ Uo}!. At my Med. Corps, {1919), \o, 5, pp S7Jf-S90, flys, 6‘). — A 
brief account is gi\en of an epidemic of seven* gastroenteritis occurring in one 
of th(‘ convalesciuil depots of tin* British KxiM'ditionary Forres in France in 
July, BUS, afTe<'ting from o<K) to 4(HI men and eansing 7 deaths 

A bacillus showing the reactions of ftaeUlus aotn/elce w’as n‘C()V(‘red from 
tin* splc(*n in all the fatal eases, as well as from the feces of (» other jiatients. 
The source of this bacillus wais thought to be some meat pies made of meat 
cook(>d on the previous day and wainned up ix'fore serving, the heat of cooking 
probably not being .suflicient to sterilize the meat and to prevtuit the luuitipll- 
cation of the bacteria wdth whlcii it was infected 

The first symptoms of the disease w'ere of violent gastrointestinal irritation 
follow^ed by cardiac failure The temperature rose at once to about 102° F., 
remained high for two or three days, and then fell to iionnal or subnormal. 
In the fatal cases death followc'd in less than ten da\s Becinery in the re- 
maining eases w'as extienicly slow, some of the subjects being incapacitated 
for several months. 

ANIMAL PEODUCTION. 

Quantitative studies on the growi^h ot the skeleton of the albino rat, 

H. H. Donaldson {Artier, dour. Anat., 20 (1919), No. 2, pp. 2S7~3J4, ftps, 
24 ). — To study tlie absolute and relative growth of the separati* bones or 
natural group of bones of albino rats and to provide norms or reference values 
for the skeletal parts of experimental rats, the skeletons of ltK> normal indi- 
viduals, ranging In age from birth to 500 days, wH^re maceratixl, cleaned, dis- 
articulated, and dried. The data are intended to supplement and in part to 
replace the data on the rat skeleton given in the author’s memoir (E. S. B , 40, 
p. 546). 

It was found that the appendicular and the axial skeletons maintained a 
fairly constant ratio of weights from about the time of weaning (ho<ly weight 
of 15 gm.) until the end of the record. The rate of grow th of the cranium 
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is only about 40 per cent of that of the entire skeleton. The hind limbs grow 
very rapidly from birth to weaning, but after that point the growth of the 
appendages is so closely correlated with body growth that it was found 
possible to compute the body weight accurately from the weight of one of the 
long bones, and to determine the body length by multiplying the sum of the 
length of two long bones by a constant factor. 

Contrary to what is considi^red to be common opinion, it was found that 
the long bones are relatively more slender at maturity than at birth. 

Changes in the weights of the various parts, systems and organs In 
albino rats kept at birtii weight by' underfeeding for various periods, A. 
Stewart {Amer. Jour, Physioly ^8 No. 7, pp. 6f7~78). -The author reports 

djita as to body development and weights of Internal organs and body parts 
of 8 albino rats killed at birth and of 15 rats kept strictly at birth weight 
(by reduction in the opr>ortunitie.s for .suckling) and killed at an average age 
of 16 days. Under normal tW‘ding the body welglit would have trebled In 
tills period. 

During maintenance the head increased about 45 per cent in weight, with a 
compensating decrease in the trunk and ext rend ti(\s. The? body length increased 
11 p(‘r cent and the tail became mucli (‘longated. Tlie viscera increastnl 46 
ix^r cent, the integument 25 per cent, and the musculatur<‘ and skeleton (to- 
gether) 6 per cent. The rest of tlie laxly (mainly fat, body fluids, and some 
small glands) decreased 50 jier cent. The testes inadi^ the gi'eatest relative 
Increase of any organ (874 cent) while tlx^ ovaries remained practically 
constant (increasi^ of 5 per cent). In these ruts tlie testes, epididymides, eye- 
balls, brain, kirlneys, sphsai, and heart increased more markedly at the e\p(*nse 
of the rest of the laxly than in the case ef th(‘ rats in the author’s previous 
expeririKuit (K. S. It , 42, p. 46S), which were held less rigorously at maintenance 
for 8 weeks. 

Ilecovery of normal weight in the various organs of albino rats on re- 
fcodiiig after underfeeding from birth for various periods, O. M. Jackson 
and (1 A Stew^\rt (Aw(r. Jour. Diseases Children, :Q (1919), No. 5, pp. ^29-^ 
Sr>2 ). — Data are presented as to the development of the body parts and In- 
ternal organs of 81 rats nuilniainod at nearly constant weight from birth until 
the age of 21, 45, or 66 days, tlien given ample feed for several weeks, and 
finally autopsied at body weights of 25 to 75 gm. The controls wx*re normally 
grown indh'iduals of the same body weights. 

In general, the body parts and organs recovered their normal size jiarticularly 
In the groups re-fed to the higher body w'eights. In the 25 gin. group the boily 
(nos(* to anus) length was somcnvhat above and the integnirrent below normal, 
w'liile the intestiiK'S were longer than in the controls. In all groups the skeleton, 
brain, spinal cord, and thymus were somewhat subnormal In weight, but tlie 
empty stomach and Intestines were heavier than In the (‘ontrols In most cas(*s. 

Tlu‘ spleen and particularly the testes showed a tendency to overcornpensa- 
tory growth in the earlier stages of refeeding and a retardation later. Results 
from the ovaries w^ere irregular. 

The effects of inanition in the young upon the ultimate size of the body 
and of the various organs in the albino rat, O. M. Jackson and O. A. Stew- 
art {Jour. Expt. Zool., 30 (1920)^ No. 1, pp. 97--J28, fipH. 5). — The authors re- 
port the results of additional inanition and refeedlng experiments, which differ 
from the series noted above in that the re-fed animals were not killed until 
they had attained their maximum body development. Besides groups of rats 
underfed from birth until the ages of 8, 6, or 10 weeks, data are included from 
otlior groups in which reduced f^xallng began at weaning (8 weeks) and con- 
tinued in some Individuals for nearly a year, and in most cases for upward 
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of 20 woeks. Tho troatiiiont was made as severe as was experinieiitally possible, 
and over half tlie rats perished from starvation, 70 surviving? to adult life. 

The re-f(*d rats tiiat survived j?rew variably, but failed to reaeli the adult 
size of controls from- the same litters. The autliors, therefore, take issue with 
Osborne, Mendel, et ah (E. S. U., 22, j). 1(52: 24, p. hftj) as to the possi})inty of 
I)ennaneiit loss of f?rowth capu(4ty throuj^ii fpiantitalive reduction in diet, and 
point out that the Osbonu' and Mend(4 rats were put on restricted diet at a 
relatiAcly late ap:e and w(‘re allowed to Increase In weijxht somewhat during 
iinderfeediJig 

Auto|)si(‘s were made on 2S of the test rats and 17 normal animals of corre- 
sponding body weight The t(‘st animals were slight ly subnormal in body length, 
tall lengtli, and in weights of sk(‘lelon, inti'gumeitt, tmd musculature. Tlie 
viscera 'SAcighed slightly above the normal. In g('n(*ral the bodies of these 
Iieianaiient ly stunted rats A\'(*r<* normally jn'opor tinned. 

'Tlie ovaries were distinctly subnormal in size, and this fact is suggested as 
the caus(‘ of a marked loss of tertibt.s noted in the femal(‘s wIhmi mated to 
normal males. t)n the other hand, the l(‘stes and ei)idid.Mnid(‘s were detinitely 
abo\e normal in size I\lales on the average wi're more stunted tlian the ftanales. 

Effects of inanition and ref(‘<*ding upon the growth of the kidney of tho 
albino rat, .1. A. Kittklson {An<it. Kvr , 17 iltUO), No. 5, pp 2H1~,NM). — ^^Jbe 
author n*ports a qnantitati V(' stmly of the structure of the kidney in several 
,\onng normal wdiite rats, and In 8 imlividimls (from one of Stewart’s inanition 
experiments) stunti'd Irorn liirth to tho age of 2 or 0 wrecks and then killed or 
re-f\‘d. 

During umbTfiHsiing, parlbailarly when siwi're (maintenance at birth w^eigiit), 
the cortex giawv mncli l(*ss rajadly than the medulla, Imt tlie nornnil iiroportions 
wauv* restorisl upon releeding. iMiring the sliorter inanition period the for- 
mation of iieAv renal (mal]>iglimn ) corpuscles apiiareiitly ceasi'd, although 
1 udinKudary cor])uscles already iin'seiit continued to giow’ and attained a size 
distinctly aho\e the normal, thereby more than comt)(‘nsatiiig for tlie detielency 
in number. ITovviwer, betWisai the lldid and sixth wc'ck of underfeeding the 
formation of new corjaiscles was resumed Tin' eorpusides ill the r(*-fed indi- 
viduals were larger and mon* numerous tlian in the controls 

Tin* author sugg(‘sts that the disprotiortlonate size of the et)rpusc]es of 
underfed rats Is to he <*xi)lained by the fact that tin* blO(»d which is furnished 
the renal tuhub's of both (‘ortex and medulla passes first through tlie corpuscles. 
The latt(T thus have u good opportunity to .secure iiutritivi* material despite 
the liriHted supply. 

The relative voliiiiKXS of the cortex and medulla of the adrenal gland in 
tht* albino rat, -1. (\ Do.wnnsox {Amcr. Jotn, Anal., 25 {1919), No. S, pp. 291- 
29S, fign. Jf ). — The liody wx'ights and the amounts of eorticjil and medullary 
tissue in the adrenal glands of 17 albino rats killed at vai\A ing ages are rec'orded. 
The volumes of the cortex and medulla were determined by reconstruction 
from sections of the fixed gland. 

The relative Aolimie of medullary tissue w'as found to decrease from birth 
to pulH‘rty, and tlien remain approximately con.stant. It w’as higher tlirouginiut 
life in males than in females. 

Tho adrenalin conDmt of the supraronala of the female white rat, and 
the changes brought about by thyroid feeding and other conditions, I*. T, 
Hebbino (Quart. Jour. Expf. Physiol., 12 (1919), No. 2, pp. 115-~12J). — Observa- 
tions on 12 thyroid-fed rats and 12 controls are reported. 

In normal adult female rats the adrenal glands were 40 per cent heavier 
than in males of the same body weight, and the adrenalin content wa.s more 
than twice as great. The adrenalin content was increased (luring i^regnauey. 
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The feeding? of fresh ox>thyrold caused a rapid increase In the weight of the 
adrenals, due mainly to a hyi>ertrophy of the cortex. BVmales were less 
tolerant to thyroid adiiilnistrati(»nK than males, and the increase In the size 
of the gland was less marked. It Is held that the maintenance of health 
under thyndd feeding is conditioned upon an abundant adrenalin secretion. 

The postnatal development of the suprarenal gland and the effects of 
inanition upon its grow^th and structure in the albino rat, C. M. Jackson 
{Amer. Jour. Anat., ^,'1 {1911)), No. 3, pp. 221-289, figs. 10 ). — The material for this 
investigation comsisted of the adrenal glands of 56 underfed and 52 control 
white rats. The rats had all been fed on graham bread soakt^d In whole 
milk, the rations being reduced in a series of maintenance and chronic inanition 
experiments and cut off entirely during acute inanition. The papt'r includes 
an account of the organogenesis and histogenesis of the gland and a study of 
the volumes of cortex and medulla, of parenchyma and vascular stroma, and 
of cytoplasm and nuclei. 

The ratio of cortex and medulla was not materially changed in young rats 
stunted by underfeeding nor in adults subjected to acute or cbionic inanitions, 
but stunted young rats showed increased vascularization in the ini\er cortex. 

Except in the inner cortical zone the cell nuclei were found to increase only 
slightly in size in tlie course of normal growth, but the cytoplasm showed con- 
siderable growth. These relations were varied somewhat by underfeeding, 
tlU' cytoplasm but not the nuclei being reduced in size. 

In young ruts stunted by underfe(‘ding mitosis was almost completely sup- 
pressed. After a week’s refeeding cell division had begun again, and in two 
weeks tlie normal rate was roostablislmd. 

In stunted young rats the differentiation of liposomes (lipoidul granules or 
droplets) continued, and the lipochrome pigment was laid down at thi' normal 
age. Under extreme inanition the loposoines disappeared from the inner 
cortical layers of adult rats, hut persisted in the outer cortex. 

Studies on the mammary gland. — IV, The histology of the mammary 
gland in male and female albino rats from birth to ten weeks of age, J. A. 
Myers {Amer. Jour. Anat., 25 (1919), No. If, pp. 395-455, figs. 19 ). — The author 
reports histological studies of the mammary glumls of young rats from birth 
until after puberty, in continuation of his previous papers on the gross anatomy 
(E. S. R., 40, p, 467). 

Near the highest part of the nipple there appears a few days after birth a 
slight excavation, the developing milk-pore, coininunicatlng with the intra- 
epldermal part of the primary duct, (-oinplote connection with the primary 
duct Is not established until the sixth week. In later stages the milk-pore 
occurs near the apex of the cone-shaped nipple. 

The milk ducts are for the most part lined with a two-layer epithelium, the 
outer layer of irregular cells and the Inner (glandular) layer of cuholdal or low 
columnar cells. At 9 or 10 weeks some of the terminal processes show indica- 
tions of developing into alveoli. The walls of the intra-epi dermal part of the 
primary duct are lined with stratified epltheiium similar to that covering the 
surface of the nipple. 

Masses of subcutaneous fat develop soon after birth and Increase In size with 
age. Many of the milk ducts ramify In this fat. The stroma in later stages 
shows a marked infiltration of fat, but specific stains failed to reveal fat in 
either the secretions of the milk ducts at the beginning of their normal glandu- 
lar activity at the 10-week stage or in the epithelial walls. 

A alight secretion was noted In the lumlna of the milk ducts soon after birth, 
and in this connection the literature on new-born or witches’ milk Is reviewed. 
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Studies ou the mammary gland. — The effects of inanition on the de- 
veloping mammary glands in male and female albino rats from birth to 

ten weeks of age, ,T. A. Myers (Atner. Jour, Diseases Children, 17 (1919), No, 
5, pp. S11-S2H, figs. 76‘). — The author has examined the mammary glands of a 
number of Stewart’s rats uruhTfed from birth. 

In animals held at birth weight and killed at various ages up to 3 weeks, the 
milk duets grew \ery little during the first w’eek and afterwards growth seemed 
eom])letely inhibitiMl. In animals allowed to reach the normal weight of a 
week-old rat (about doubl(‘ the birth weight) in from 33 to 05 days, the milk 
ducts were not so well developed os In normal individuals of the same weight. 
This was particularly noticeable in the case of a female killed at 05 days 
(normally the time of ])uberty and a period of vf^ry active proliferation of 
mammary tissu(‘) ; her mammary glands differed from those of a new-born rat 
only in having soim'what more elongated ducts. Approximately^ the same de- 
veloj)nient of the ducts was sh»>wn by another female allowed to reach the 
nornml 2 wf^eks’ weight in 70 days. 

The lumen of the primary duct in the underfed rats did not communicate with 
the milk por(‘ until the tenth week. The nipple grew very little during inani- 
tion, being ehwated above the surface only slightly in young rats starved for 8 
to 10 weeks. 33ie epithelial process(‘s failed to d(*velop much beyond the stage 
reacluMl at birth, and (he sulcus around the base of the nipple remained shal- 
low. I'he subcutaneous fat in the neighliorhood of the milk ducts soon de- 
ertsMsed after seven' underf(‘<*ding. 

The oestrous cych' in rats, J. A. 1 .i(>ng (Ahs. in Anat, Roc., J5 (1919), No. d, 
p. 372). — The author recognizes four stag(‘S, numbered from 0 to 3, in the 
estrual cych' of rats. In stage 0 th(‘ uterine mucosa is greatly thickened as the 
result of mitost's, in stage 1 the dry cornilled layer is exposed by the stripping 
off of the outer cells, in stage 2 there is a ]o(>sening of the cornified cells with 
the formation of a clu'esy se{‘ret{on, and in stage 3 an invasion by leucocytes, 
disaiUK'a ranee of the cornith'd cc'lls, and de.squamation of the deeper noncornl- 
tl(‘d layers. The uterus in stages 0 and 1 Is distended by a clear lluld that ap- 
parently increase's the activity of spermatozoa. Copulation takes place during 
stage* 1, and ovulation at the end of 2 or somewhat later. 

Five days is conside're'd the normal length of the estrual cycle, but during the 
first few weeks after puberty and following infertile copulations the cycles are 
longer, while suckling was found to delay the second post partum ovulation for 
upward of 40 days. 

Stimulation of the ce^rvix of the uterus by in.serting a glass rod during stage 
1 was found to prolong the following cycle, and it is suggested that the vaginal 
plug may act In this mechanical way. 

See also a prevkms note (K. S. U, 40, p. Cf>3). 

Studies on the ovary of the spermophile (Sperinophilus cltellus trl- 
decemlineutus) with special reference to the corpus lutenm, D. Prips 
(dmr/. Jour. Anat., 25 (1919), No. 2, pp. 1 17-18 j, figs. 2,9).™- The cycle of changes 
occurring annually In the ovaries of the srK‘rmophiIe, which ovulates but once 
a y(*fir, are pr(‘sented with detailed histological descriptions of the corpus 
luteum. Three stages in the development of the latter are recognized (1) ex- 
tending throughout most of the gestation period and characterized by a 
granular secretion in the protoplasm of the luteal cells, (2) from shortly be- 
fore parturition until about six weeks afterwmrd, In which the luteal cells 
are tilled with lipoid droplets, and (3) the regression phase. The luteal cells 
are considered to b(' transformed granulosa cells, the cells of the internal theca 
contributing only to the connective tissue and vascular network. Ovulation 
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does not take jilaee without coitus, but fertilization its not necessary for tlie 
normal development of corpora lutea after ovulation. 

Several series of surgical operations on female spermoplilles were carried 
out. K(‘moval of the uterus after conception produced no change in the corpus 
luteum cyi'le, but the maniary glands did not enlarge*. The removal of botli 
ovaries during early i)regnanoy caused degeneration of the placentas and 
fetuses, and abnormal involution of tl\e uterus. During the last half of 
pregnancy It indiu’ed abortion, but involution was normal. That these results 
were not duo to o]>erative trauma is siiown by the fact that removal of a single 
ovary intei'tV'red in no way with gestation. l)oiii)l(‘ ovariectomy in nonpreg- 
nant animals caused a very gradual functional titroj^hy of the uterus. 

It is concluded that the corpora lutea produce two secretions that influence 
the changes occurring in the uterns during pregnamw. The early secretion 
effects the normal implantation and <iev('lo})inf‘iit of the embryo, and tlie late 
lipoid secretion helps to bring about normal involution of th(‘ uterns. 

On the origin of the corpus liiteiini of the sow from both granulosa and 
theca interna, G. W. Cornkk {Anur. Jour, Anat., 20 {19 JV), No. 7, />/>. JJ7-ISS, 
jflgs. 27 ). — The author prosenhs a d('t ailed histological study of the changes 
o<'Curring in the ovary of the sow after ovulation, based upon a large amount 
of carefuly timed material. 

The inemhrana granulosa was found to remain intact afti'r rupture of the 
Graafian follicles. Its cells incrca.se in size without division, and their cyto- 
plasm becomes filled with lipoid substances. The autlior's jirevious sugg'srion 
(K. S. li., 40, p. that the granulosa cells become the larger elements 

(lutein cells) of tlu‘ fully formed corpus hileum was (‘onlirmed. It was also 
found that the large lipoid-laden cells of the theca interna, after l)eing in- 
creased in number by mitosis and losing many or all of tluir fatty inclusions, 
pass into the new formed corinis luteum and become lodged between the granu- 
losa cells throughout the whole .structure. 

The vaginal clo.sure membrane, copulation, and the vaginal plug In the 
guinea pig, with further considerations of the oestrous rhythm, 0. K. 
Stockaru and G. N. Papankolaou (/?//>/. IhiL Afor. Biol, hah. M'oods Uoh\ S7 
(lOJO), N'o. Jf, pp. 222-2 ffO ). — The authors record ol)servations on the estrual 
cycle of llu* guinea jug mad(‘ since their earlier conmuinicatiou on the snl>Je(‘t 
(PI S. li., 40, p. 407), including the discov^(‘ry of an epithelial overgrowth 
(“vaginal closure membrane”) which covers the orifice of the vagina during 
iu*egnancy and betw^een periods of heat. 

Ovulation was found to occur every 15 to 17 days in young females aiul at 
sligldly longer iuhTvals in older individuals. Copulation tak(‘s pla<*e at a 
particular stage i)rior to ovulation when the vtiglua is filled with a foamy 
mucous secretion and tx'fore the advent of leucocytes. Tlie vaginal ping 
which forms a few moments after copulation was found to remain in the 
vagina only a few hours, and to he composted of desquamated epithelial cells 
and coagulated semen. 

Interstitial cells in the gonads of domestic fowl, 11. D. Goodale (Anat. 
Rec.y 16 {1919), No. 4, pp. 2/^7-250, figs. ^). — In the thynnis and blood of sev(‘ral 
drakes and in degenerating (cystic) tubules of the testis of a Hamburg cock 
the author found an nhiindant sui)ply of cells having the appearance, size, shape, 
and staining rea(‘tions of the granule-laden cells In the hen’s ovary to which 
Boring and Pearl (P^. S. It., 59, p. 177) restrict the term “interstitial cells.” 
The cells observed had all the chararteristics of ooslnoiddlc leucocytes, and 
the author suggests that the so-called Interstitial cells are also such leuco- 
cytes, an hypothesis which would explain their sporadic oc(*UTTence in the ovary. 
As to the clear cells of the ovary, which the author identifies wltli the li^itenl 
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cells of Pearl and Borinjx (E. S. H., 40, p. 005), “ althoupli ao jarainiles have 
been clenionHlrated the jmsslbility must he recognized that tlujse cells may he 
true interstitial cells, at least from the physlolofrieal standpoint, 1. e., they may 
furnish an internal secretion such as is demanded of the ovary.” 

Glycogen in the chick embryo, H. J. Aulkn {Biol. Bui. Mnr. Biol, Lah. 
Woods JJolr, 36 {J0J9), No. 7, pp. 63-70, pis. 2). — Microchemical tests on sections 
of chick embryos in the early stages of incubation (up to the tenth day) 
revealed glycogen in small amounts and rather sporadically distributed in the 
body tissues, but present in the yolk-sac at all stages. It is suggested that the 
large reserve of energy in the yolk makes exhaishe storage of glycogen in early 
embryonic stages unnecessary. 

The effect of abnormal temperatures upon the developing nervous sys- 
tem in tin* chick (^mbryos, F. M. Alsou {Anat. Rcc., 15 {1919). No. 6. pp. 307- 
331. lip.s. Th<‘ author reports on the nature and extent of abnormalities 

develop(«il in chick embryos (up to the age ot 5 days) incubated at low (94 
to lOli'" F. ) or at high (104 to 108'*) temperatures. A total of 303 eggs were 
used In tlie ('xperlments, and there were 108 control eggs incubated normally. 

Al)nonnnliti('s wen* noted In 00 i>er cent of the high temi>erature and 07 per 
cent of the low temperature embryos. The high temperatures cau.se<l a rapid 
d(*\elopm(‘iit of the optic vesicles and mid-brain, thus prodmdng a large pro|K)r- 
tion of aluiornui lilies in the brain region. Low temperatures interfennl mostly 
with the formation of the neural tube. 

C<»mputhig rations for farm aiiimnls, K. S. Savaue {(U)rnt'U Reading ('ourse 
for the Farm, No. 117, rev. {1919), pp. 51-113, figs. 5). — This constitutes a sec- 
ond revision of Bulletin 321 of the New York Cornell Experinuait Station 
(E. S U., 30, p. 107). the only change noted being nuHlirtcations of the table 
giving fertilizing constituents re(‘over('d from LhhIs consumed. 

Stock breeding in Madagascar, G. C.mile {Intel natl In.^t. Agr. [/foiu-c], 
Internatl. Rev. Sri. and Vi act. Agr., 10 {1919), No. 1, pp. 1-11). — The author 
dlscuss(‘s cattle raising In Madagascar and the }><>ssibllity of a more etheient 
utilization of the extensiv<* grassland.s, cattle grazing being the chief Industry 
of the island. Aside from work animals on estates and a f(‘w head kept on 
smaller farms to provide nainure, all the cattle (estimated at 7,(>tMM»0 head) 
roam without shelter, receiving a minimum of care from the native* herders. 

The Madagascar breed i.s considert^l a zebu, as it has a humi> of variable 
size on the withers. The cow averages 47 in. in heighC the bull 49. The fore- 
quarter.s are well develoxx'd, but the trunk is short and the hindquarters 
deftx'tive, the pelvis being narrow and shorter than in any European breed. 
“ Their facility for fattening is astonishing, as is their resistance to bad weather 
and drought.” 

General census of cattle in Mauritius, 10 18, II. Kobeut {Dept. Agr. 
Mauritius, Rtatis. Ser.. Bui. 4 {1913), [Rnglush Rd.], pp. 15). — This bulletin 
gives the results of a census of <‘attle in Mauritius in August, 1918. 

A slight decrease in working cattle and a large decrease (amounting to a 
third of the 1914 total) in dairy cattle was noted. The European war having 
interfered wdth the normal supply of cattle for slaughter from Madagascar and 
work animals having increased greatly in value, the demand for meat was 
satisfied by the slaughter of dairy stock. 

The gestation of the carabao, B. M. Gonzalez (Jour. ITcredifg, 10 {1919), 
No. 8, pp. 37 J^, 375, fig. 1). — Observations made on the lierd of Philippine 
carabao (a variety of the water buffalo, Bos buhalus of India and China) 
owned by the College of Agriculture, University of the Philippines, are recorded. 

The gestation period In three cases varied from 318 to 324 days. In two of 
these cases the cows came in heat again 54 days after parturition. The mani- 
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festations of hoiit arc* obscure, and the time of estrus was determined by 
attempting to breed the cows every two days. No previous data on gestation 
in this form were found In the literature. 

Simple rations v. complex rations for poultry, C. H. Burgess and M. E. 
Pir.KSON {Michigan iS'ta. Quart. liul., 2 (1920), No. 3, pp. JS9--tJfJ, figs. ^). — It Is 
recorded that during the four months, November, 1910, to February, 1917, a pen 
(size not stated) of Single Comb White Ijeghorn pullets fed a scratch feed of 
corn and wheat and a mash of bran, oats, and meat scrap laid 97 more eggs 
than a similar pen fed a more complicated ration in which Kafir com, barley, 
buckwheat, arid sunflower seed was added to the scratch, and cornmeal, mid- 
dlings, and gluten feed replaced the oats of the mash. Charts are used to com- 
pare the daily production of the two groups and to show the relation between 
production and temperature. 

Meat scraps v. soy bean proteins as a supplement to corn for growing 
chicks, A. G. PfiiLirs, R. H. Carr, and D. C. Kennard {Jour. Agr. Research 
[U. ;S?.], 18 {1920), No. 7, pp. 391--398, pi. 7, fig. 1). — The authors report investi- 
gations at the Indiana Experiment Station as to the influence of source and 
proportion of protein in the feed on the growth and nitrogen metabolism of 
young White Leghorn chicks. The chicks were 4 weeks old when the experi- 
ment began and 30 weeks old when it terminated. Each lot, consisting of 15 
chicks, was conflned in a pen 4 by 0 ft. A ration composed of yrcaind corn, 
cornmeal, and corn bran (10:7:3), sprouted oats, charcoal, grit, oyster 
shell, and a complex salt mixture was fed to one lot (control), while 12 other 
lots received this basal ration plus a protein supplement. The amount s of the 
latter were so adjusted that the added crude protein formed a deiinite per- 
centage of the basal ration. Four lots derived their supplemental prot(*hi from 
meat scrap, 4 from soy bean meal, and 4 from both sources in equal amounts. 

The control lot, which was on a protein plane averaging about 9 per cent, 
made an average individual gain of 47.9 gm. per period (14 days) or 1.44 gm. 
per gram of protein consumed. The nitrogen content of the excreta was 2.24 per 
cent. Similar data for the other 12 lots are assembled in the following table: 


Qroteth and nitrogen elimination of ehieks fed varying amounts of meat scrap 
or soy bean meal or both, in addition to a corn ration. 
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.83 

4.44 

4.42 

4.92 ; 

4.59 

105.0 

Average 


84.5 

95.3 

97.5 

1 

.95 

1.07 : 

1.03 i 

3. 52 

3.82 

3.84 ; 




1 Average of determinations at the ages of 4, 8, 16, and 20 weeks. 


The amount of feed consumed varied but little from lot to lot. It Is con- 
cluded that the supplemental protein was most effective when 10 per cent was 
added to the basal ration, and that the meat scrap alone was Inferior to the 
soy bean meal either alone or mixed. The authors also suggest that chicks 
are capable of utilising soy bean protein to a greater extent than mammals. 
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The uniformity In nitrogen excretion of lots on the same protein plane despite 
the diverse sources of the protein is noted. “ It would appear that there was 
no economy in nitrogen excretion at the point where the gain was most 
efficient . . . though such an economy might have been expected.” For two of 
the periods separate nitrogen determinations are reported on two portions of 
the excreta, the portion dissolved in n/10 hydrochloric acid and the portion not 
dissolved. Tlie nitrogen in the former is considered to represent ammonia, 
urea, and amino acid nitrogen, and that In the latter mainly uric acid nitrogen. 
On this assumption the increase in nitrogen excretion (shown in the table) 
that is associated with increased protein intake consists almost entirely of 
uric acid. 

Data are also tabulated as to the proportion of ash in the excreta, and some 
information is given concerning an additional lot of chicks fed like one of the 
meat scrap Jots but with the omission of the extra mineral matter. It Is stated 
tliat tills omission made no apf>reci{d>le difference in the results. 

The* breed in poultry, and pure breeding, W. A. Lippincott {Jour. Hered- 
ity, 10 {1919), iVo. 2, pp. 71-79, JipH. 7). — As an Illustration of the point that 
body-shape and not pedigree is the chief criterion of lireed in poultry, the 
case is reported of a standard-bnal White Wyandotte lien. In a breeding test 
at the Kansas Experiment Station, this hen was found to carry th(‘ barring 
factor f sex-linked ), find to Ik‘ heterozygous for the factor (or pair of closely 
linked factors) which, as the author Inis shown (E. S. R., 39, p. 877), makes 
the Blue Audjduslan fowl ‘‘blue.” Since neither of these factors is common 
in Whit<‘ Wyandottes, it is suggested that the bird in question acquired them 
through lirei'd crosses several generations back. 

The relation of plumage to ovarian condition in a Barred Plymouth 
Rock fiullei, D. J. CoT.E and W. A. Lippi N corr {Biol. Bui. Mar. Bwl. Lab. Wooda 
Hole, 36 (1919), Ho. S, pp. 107-182, plf*. 2). — The autliors report the case of a 
Barred Plymouth Rock female that was normally feathered in early life but 
wliich during a spring molt In the pullet year developed feathers like those of 
a male In form and .structure. 

Diagnosis of ovarifiu tumor was confirmed by an abdominal incision made ‘ 
when tlie hen was two years old. At the time of incision the authors implanteii 
in the body cavity a pie<’e of the ovary of a freshly killed actively laying 
pullet, and also plucked the feathers from the left side of the body. The new 
feathers grown on the deniuhnl area were of typical female structure, so that 
the bird was cock-feathered on one side and hen-feathered on the other, hut 
the feathers on both sides were alike as to the relative widths of the white and 
black bars. “Although the failure of the ovary to function pnq^rly gave rise* 
to a condition of internal secretion which led to the assumption of male pliiraage 
wlth respect to sliape ami structure of feathers, tlie soma was still heterozygous 
for the barring factor and consequently the white bars In the ‘ cock ’ feathers 
remained narrow as in the normal female.” 

The paper Is a joint contribution from tlie Wisconsin and Kansas Experiment 
Stations. 

Preparation of eggs for market, E, W, Benjamin {Cornell Reading Courm 
for the Farm, No. ISS {1918), pp. 217-247, pis. 7, figs. 22). — ^The author dis- 
cusses In considerable detail the candling, grading, and packing of eggs, and 
the farm conditions likely to affect the quality of eggs. Colortnl plates and a 
colored wall chart illustrate the appearance before the candle and when opened 
of eggs showing various defects. 

Poultry in Mauritius, D. D’Emmebez de Ohabmoy {Dept. Agr. Mauritius^ 
Gen. 8er., Bui. 12 (1918), {English Ed.\, pp. 89, pis. £).— Information is assem- 
172587**— 20 6 
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bled on the anatomy, breedinf?, feeding:, honslng, dl«eases, and parasites of the 
domestic fowl, as a step toward getting the poult it industry established on the 
Island of Mauritius on a commercial scale. 

“Attempts have often been made to introduce good breeds of p<niltry into 
Mauritius from other countries, and much money has been expended in this 
way, but no one has hith<u-to succeeded In acclimatizing any of the breeds so 
introduced or in obtaining cross-bred fowls suitable to local conditions. 

DAIRY FARMING— DAIRYING. 

Researches on the Influence of the nueleoproteins of the udder on the 
milk secretion of the cow, R. Giuj.iani (Clin. Vet. [Milanl, Rans. Poliza 
jSfanif e Ig,, hi (/-GtS), Ao. pp. The author reports an experiment 

indicating a slight transitory increase in the milk anrl fat production of cows 
following injections into the iiddcr of small quantities of nuclcoprolein derived 
from the udders of lactating cows. 

The nucleoprotein was prepared from a potassium hydroxid extract of the 
udder tissue by precipitation with acetic acid, and an injection eonsisled of 10 
cc. of a saturated solution of the precipitate in a wc^ak aqueous solution of 
sodium carbonate. The injections ^^ere made on 10 successive days shortly 
before the evening milking. 

Compared with their average records for the 10 days before and the 10 days 
after the experimental period, the 4 cows in the experiment showed a re- 
spective average increase of 345, 325, 200, and 240 gm. of evening milk per day. 
The average increase in fat percentage were 0.335, 0.2, 0.39, and 0.29, respec- 
tively. No change was observed in the percentages of protein, lactose, and ash, 
and the next day’s morning milk of each animal was normal as to amount and 
composition. 

Production and distribution of milk, W. Astok et al. {\Bd. Agr. and Fish- 
eries London]^ Final Rpt. Com. Prod, and Distrih. Milk, J919, pp. 77, pis. 12 ). — 
The committee on the production and distribution of milk, having issued three 
interim reports (E. S. R., 41, p. 184) on the war-time r>roblems of the milk in- 
dustry In Great Britain, devotes its final report mainly to questions likely to 
arise in the future, both during the reconstruction period and later. After 
considering the present state of the milk supply as to production, consunqition 
and hygiene, and pointing out the relation between price and consumption and 
the necessity of reducing tlie cost of production, the coiniuillee discusses the 
means that might be taken to increase production, decrease production costs, 
and improve the sanitary quality of milk. Among the specific recommendations 
are the development of dairy research and education, formation of milk record 
societies and the keeping of private records, witler use of milking machines, In- 
troduction of the accredited (tuberculosis-free) herd system, a system of grad- 
ing milk similar to that used in New York and other American cities, more 
satisfactory methods of pasteurization, delivery of milk to the consumer in 
bottles, Increase of the area of farms under cultivation, the growing of alfalfa, 
increased importation of Holstein cattle, the keeping of goats by small holders, 
and government aid to dairy farmers in erecting suitable buildings. 

The report proper is followed by a series of appendixes, mainly reports of 
various subcommittees. Matters discussed include the Improvement of dairy 
stock, the handling of milk, labor problems on dairy farms, dairy education, use 
of milking mtichlnes, and the pasteurization of milk in Scotland. The milk 
regulations of various European countries and the British Colonies are sum- 
marized, and data on the cost of milk production in the United States are 
cited. A number of maps show the density of the human and cow populations 



DAIEY FARMlNa — DAIRYING. 


31920] 


673 


in England and Scotland, the distribution of creameries, cheese factories, and 
condenseries, and the sources of the milk supply of London. 

Calculating the cost of milk production, E. G. Misneb {Cornell Reading 
Course for the Farm, No. I 42 (JI919), pp. 199-224^ fig- i). — The author outlines 
a rather complete cost accounting system “ for farmers who desire to calculate 
and study the cost of producing milk on their own farms.” The record blanks 
presented were not designed primarily for the use of investigators, although 
it is suggested that cost records be kept on the cow basis as to facilitate 
comparisons between different farms. The cost data collected by the U. S. 
Food Administration (E. S. U., 40, p. 280) are summarized in a table. 

Laws relating to milk and milk products (Boston: Mass. State Dept. 
Health, 191iK pp. ^t>).-“This is a compilation of Massachusetts laws pertaining 
to the control of milk, milk product. s, and oleomargarin. 

Municipal milk control, E. Kkij.y (Milk Dealer, 9 (1919), No. 3, pp. 20, 22, 
54 ).— In this address, delivered at a meeting of tlie Association of American 
Dairy, Food, and Drug Ollicials, the author advocates standardization of mu- 
nicipal legislation regarding milk control, the \esting of power in tlie local 
healtli authorities to formulate minor regulations, and more rigorous qualifi- 
cations for milk inspectors. It is held that hacUTiological analysis of milk can 
not attain its full usefulness without farm inspection. 

[Milk inspection and milk prices in (Chicago] (Rpf. and Handb. Dept. 
Health Vhleago, 1911-1918, pp. 823-884, 890-919, 924-952, 1023-1047, figs. LH).— 
These j)ag(*s include (1) an aceount of the methods adopted by the Chicago 
health atithorlties in inspecting milk supplies and dairy farms, (2) montldy 
sunimari(*s from 1911 to 1918 of bacterial counts, and determinations of fat 
and Solids-not-fat of tlie maiiod milk delivered, (3) tabulations showing pro- 
ducers* and consuiners’ milk pri(vs by months from 1997 to 1918, and (4) a 
short account of the Federal Milk Commission’s investigation of tlie cost of 
milk production in the Chicago district (E. S. U., 41, p. 573), together with 
three hriid’s presented by the Commissioner of Health in .January, 1918, on 
behalf of the consumers. 

The movement for cooperative delivery of milk, D. W. Hyde, .tr. (Natl. 
Muuic. Her., 8 (1919), No. 2, pp. 195, /3d). --The author (*ites several cases where 
the dealers su]>j>lying milk to a city have adopted or at least formed plans 
for adopting tlie zone system of delivery. It is also noted that dealers Iiave 
combined to organize cooiKU’ative pasteurizing plants at Riverside, Cal., and 
Utica, N. Y. 

Milk bottle losses (U. S. Dept. Agr., Bur. Anim. Indus., Milk-Plant Letters, 
60 (1919), pp. 2; 61 (1919), pp. 2; also in Creamery and Milk Plant Mo., 8 
(1919), No. 4> PP- 88, 89; and N. Y. Produce Rrv. and Ajiier. Cream., 47 (1919), 
No. 24 , pp- 9ff6, 948). — Replies are summarized from milk dealers and health 
officers in 80 cithvs (33 States) to a questionnaire sent out by the Dairy Divi- 
sion regarding local milk-bottle problems. Data from 50 of the dealers as to 
losses of milk bottles are tabulated. 

Use of other dealers’ bottles was reported In 72 cities and traffic in milk 
bottles by junk dealers In 27. Milk-bottle exchanges were operated in 33 cities. 
On the average the dealers purchased 1.2 bottles a month for each bottle of 
milk filled daily. The replacement of bottles was greater proportionally in the 
larger estublisliments, despite the fac't that such concerns had relatively smaller 
breakage In the plant. The difference is attributed to the greater effort made 
by small dealers to secure the return of bottles from customers. 

Systems of pasteurization (U. 8. Dept. Agr., Bur. Anirn. Indus., Milk-Plant 
Letter 62 (1919) ^ pp. 2; also in N* Y. Produce Rev. and Amer. Cream.. |7 
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{1919), No. 2,3, p. 888). — The reeults are tabulated of a survey by the Dairy 
Division of the pasteurization systems in use In 237 milk plants located in the 
larger cities of the Uniled States. The vat system was used by 88 plants, the 
in-bottle system by 16, machines of the tubular type by 44, film or drum pas- 
teurizers by 48, and kettle pasteurizers by 37, while 4 immersed the milk cans 
in vats of water heated by live steam. The vat and in-bottle systems were 
favored especially by the smaller plants. In 35 cases the flash method was used. 

Komade milk and cream, H. W. Ukdfield {N. Y. Produce Rev. qnd Amer. 
Cream., 48 (1919), Nos. 3, pp. 114, 116-120: 4 . pp. 110, 112-175; also m Cream- 
ery and Jhlilk Plant Mo., 8 (1919), Nos. 6, pp. 50, 52, 54, 56, 58; 1, pp. 46 , 44^ 4^* 
48 , 50). — The material in this paper has been noted fi'om another source 
(E. S. K., 40. p. 802). 

Yeasts and molds In butter and cream, T. H. Lttnt) (Rpt. Proc. Dominion 
Dairy Conf. Otlaica, 1918, pp. 59-63; also in N. Y. Produce Rev. and Amer, 
Cream., 48 (1919), No. 6, pp. 282, 284, 286). — Results of studies on the influence 
of pasleurization of crefun on the uonbacterial flora of butter are briefly re- 
ported. 

Seven commercial samples of cn'amery butter from raw cream and four from 
cream imperfectly pasteurized by tbe flash method (at temperatures of 120 
to 130° F.) gave an average najld count of 2,039 per cubic c«mtlmeter, and an 
average yeast count of 1,700. Tbe highest mold count occurred among the 
samples from heated cream. Ten samples from pasteurized cretnn gave an 
average mold count of 15 (with a maximum of 110), and an average yeast count 
(excluding one fihiiorinally high count) of 1,182. 

In tests under experimental conditions, Oidtuni lactis si>ores in sour cream 

were conii>letely destroyed by holding at 130° for 30 miiniti's or at 135° for 

10 minutes. The yeast cells were less readily killed, a temperature of 145° 
for 30 miiiules heliig found nec(‘ssary. 

The author suggests the use of mold and yeast counts as oflleial tests for 
determining whether butter has been made from raw or pasteurized cream. 

The deterioration of butter through the agency of Oidium lactis, H. M. 
Nicholes (Agr. and Htock Dept. Tasmania, Hul. 86 (1919), pp. 4)^ — It stated 
that Oidium is widely prevalent in Tasmania and is the cause of much loss to 
creameries. Pasteurization hy the holding rather than the Hash method is ad- 
vocated as a control measure, for the author found that the mold survives 
brief exposure to temperatures of 170° F. and higher. He also found that the 

mold would grow in soft butter (butter with high moisture content or iru- 

prop<u*ly refrigerated), and sugg(‘sts that tbe nondevelopment of spores in butter 
observed by (kmibs and Fckles (E. S. R., 39, p. 785) was due to the hardness 
of the medium. 

VETERINARY MEDICINE. 

Report of practitioners’ short course in veterinary medicine (Off. Pub, 
Iowa State Col. Ayr., 16 (1919), Nos. 38, pp. 53, pis. 13; 39, pp. 9,5). — In con- 
tinuation of the report on the short course in veterinary medicine previously 
noted (E. S. R., 39, p. 582), lectures are presented in No. 38 on Ascariasis and 
Oesophagostomiusis, by W. W. Dlinock (pp. 6~29) and Therapeutic Measures in 
the Eradication of (Jertaln Animal Parasites, by H. 1). Bergman (pp. 39-53). 
No. 39 includes lectures on contagious abortion and tuberculosis, as follows: 
The Bacillus uhorins and Tests for the Detection of Abortion in Cattle, by O. 
Murray and L. E. Willey (pp. 22-25) ; Contagious Abortion : Its Complications 
and Their Treatment, by H. B. Bemls (pp. 25-28) *, Abortion from the Prac*tl- 
tioner’s Standpoint, by C. E. Cotton (pp. 29-43) ; Correlation of Our Present 
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Knowledge Regarding InfectJouH Abortion in Cattle, by V. A. Moore (pp. 
44--62) ; Tuberculin Tewts for Tuberculosis, by R. R. Bolton (pp. CM-09) ; and 
Tuberculosis: 11s Prevalence, Lesions, and Interpretation of Tests, by V. A. 
Moore (pp. 0i>~84). 

Annaal report of the Bengal Veterinary College and of the civil vet- 
erinary department for the year 19 18-19, A. Smith {Ann. Rpt. Bcnfjal Vet. 
Col. and Civ. Vet. Dept., J9J8-19, pp. Id(l|). — The usual animal report (K. S. R., 
41. p. 680). 

Annaal report of the civil veterinary department Bihar and Orissa for 
the year 1918-19, 1). Quinlan (Ann. Rpt, Civ. Vet. Dept. Bihar and O^isna, 
1918-19. pp. pl- i).~-TlJe usual report {K. S. R., 40, p. 183). 

lieport on the civil veterinary department (including the Iiiseiii Vet- 
erinary School) , Burma, for the year ended March 31, 1918, G. 11. Evans 
(Rpt. Civ. Vet. Dept. Burma, 1918, pp. pl^ !)• — The usual aniuial report 

(K. S. R.. 38, p. 180). 

Annual report of the Imperial Bacteriological Laboratory, ^luktcsar, 

A. L. SiiEATJiEU (4Mn. Rpt. Dnp. Bad. Lab, Muktexar, [India], 1919, pp. 19 ). — 
This annual report for tlie >ear taidod :Marcli 81, 1911), includes data on the 
aitiount of rinderpest and anthrax scrums, lieiiKu-riiagic septicemia and strangles 
serum, and vaccines, black quarttT vaccine, mallein. tubercuUrq and misccllaue- 
oiis vnocine.s manufactured ami IssucmI, and on the examination of s[)eciinens 
and inoculation work during the ,\enr. 

Imiimnizaiion of ealtle against nnderpe.st was carried out by the serum 
simultaneous luethod on a total of 1,.'109 animals. Of 40 ])in*(‘-hre(l imi)orted 
animals thus treated 0 died, 4 from pneumonia and the other 2 as a result of 
Impaction of the st(Uiuich. Tliesc experiences are thougiit to indicate the 
advisul>ility of allowing iinporto<l animals suthcieiit time for accliiiiatization be- 
fore sul)jecting them to simuttmKs>us inoculaton. Kxcludng the pure-bred 
stock treated, the percentage mortality of the animals thus immunized was 
only 0.47. 

Studies on aiithelniiiitics. — VII, A comparison of castor oil and other 
purgatives in connection witli the administration of some authelmiiitics, 

M. 0. Hall and AI. Wiunoii (Jovr. Anier. I'ct. Med. Asxoc., 56 (1920), So. 4 , pp. 
89Jt-899 ). — Tills is In continuation of the work previously noted (E. S. R., 42, 
p. 379). 

“Experiments puhlisluHi in this paper and elsiAvhcre show* that castor oil 
Is highly satisfactory as a purgative after oil of chcnopodlum, not only i>y 
virtue of Its purgative properties but by virtue of a protect Ue action aside 
from this. It will save the lives of animals receiving lethal doses of oil of 
ehenopodiuin, when administered with the drug or an luuir later and will save 
animals given lethal doses of olooresin of male fern when given with the 
drug. 

“Calomel will also save animals when given with lethal doses of male fern. 
UQuld petrolatum afl'ords but little proteetion against hdhal doses of clumo- 
podium and diminislies th(‘ anthelmintic etlicacy. Olive oil ndards tlu^ passage of 
cheuoiiodlum from the stomacli and increases gastric absorption ; it do(‘s not pro- 
tect against lethal doses. Some nKHllcal men prefer magnesium sul])hat(' to 
castor oil ; our data on this point are Inadequate, Magnesium sulphate is not 
well suited to dog practice.” 

Oresols and substitutes for cresol soaps. — I, Alkaline cresol solutions and 
their disinfecting poww, E. Hailee (Arb. Reichsgsndhtsamt., 51 (1919), No. S, 
pp, 556^76 ). — An investigation Is reported of the value of preparations of 
cresol with sodium hydroxid as substitutes for cresol soaps as disinfectants. 
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It was found that by mixing certain definite proiK)rtions of sodium hydroxld 
solutions and crcsol, cresol lyes could be obtained forming clear solutions on 
diluting with water. The rapidity with which the clear solution forms and 
the percentage of cresol in such a solution depend upon the alkali content of 
the cresol lyc, 30 per cent of sodium hydroxid forming tlie clearest solution. 

The high content of free alkali In such a solution is said to disqualify It 
from being used as a skin or wound disinfectant, but it has been found to be 
an excellent d ) sin feet an t for stools and other infectious waste products. For 
such purposes the author recommends a preparation of equal parts of a 25 
per cent sodium hydroxid solution and pure cresol diluted 1:20 with water. 
Tlie solution tlius prepared contains 2.5 ikt cent cresol. 

Mutual precipitation of toxins and their antitoxins: Application to the 
standardization of antidlphtheritio and antitetanic .serums, M. Nicollk, E. 
IhmAiNS, and E, Cf:vSARr {Compt. Rend. Arad. Sd. [Paris], 169 (1919), Nu. 26. pp. 
JJjSSn 1434 )- — The principle that various antitoxic .seruiiis form specific preciid- 
tales when mixed with the corresponding toxins has been applied to the 
standardization of antidiptheritic and antitetanic serums as follows: 

The filtrates from cultures of th(‘ organisms are saturated with anhydrous 
sodium sulphate, the precipitates obtaincHl are vacuum-dried over sulphuric acid 
and reduced to a homologous powder, and the powder is dissolved in dis- 
tilled water in the proportion of 0 8 gin. of the powder to 10 cc. of water. The 
toxic solution is then mixed with an equal volume of a 10 per cent solution of 
gelatin In ifiiysiological .solution and placed in 1 cc*. quantities in separate tubes, 
which are then placed in the refrigerator until th<» gelatin hsis solldilied. 

In testing the antitoxic serums, 1 cc. of the .serum at varying dilutions Is 
added to the tubes containing the gelatin-toxin mixture, and the tubes are kept 
at room temperature for two hours. At tlie end of this time, the appearance of 
a white ring at the juncture of the two liquids denotes a posiive result. The 
standard values of antidiphtheritic and antitetanic serums of the Pasteur Insti- 
tute (Paris) corre.spond in the above technique to the formation of the ring 
with 1 cc. of the serum diluted 1 : 50. 

It is stated that this standardization In vitro has proved to be in absolute 
concordance with the usual standardization in vivo. The advantages which 
the new method offers are considered to be In simplicity and in economy of 
time, labor, and expense. It furUier j)erinlt8 studies of the progress of the anti- 
toxic pr(q)erty at the beginning of the immunization, thus making possible the 
early elimination of horses unsuitx'd to the production of antitoxins 

Protein fever.—The effect of egg white injection on the dog, S, J. Cohen 
(Jour. Lah. and Clin. Med., 5 (1920), No. 5, pp. 285-294, figs. 4). — “ lU'peated 
subcutaneous injections of egg white in guinea pigs produce a constant fever, 
associateii with most of the signs of infection. , . , Repented subcutaneous In- 
jections of egg white in dogs do not affect tlie temperature curve and do not 
produce fever. The author is unable to explain the difi'erence of reactions.^* 

Contagious abortion of cattle, C. P. Fitch and W. L. Boyd (Minn. Agr, 
Ext. Spec. Bui 28, rev. (1919), pp. 14* pls. 5). — ^Thls Is a summary of informa- 
tion on the nature of contagious abortion, means of prevention, and treatment. 

“Owing to the prevalence of abortion and the extensive distribution of the 
germs, together with the rarity of abortion from other causes, one is usually 
safe In deciding on the nature of the disease from the history and symptoms of 
the affected animals. A laboratory examination of the blood of heifers or cows 
in the light of our present knowledge seems to be of little practical value in 
the control of this disease. White scours and calf pneumonia are often found 
to coexist in herds affected with abortion, and are thought to be closely related. 



1920] 


VETERINAEY MEDICINE. 


677 


“ No dnigs have yet been found that will cure or prevent this Insidious 
disease, although nmeh can he accomplished In the way of control and eradica- 
tion by the pi^oper treatment and by practicing rigid sanitary measures. As the 
treatment of abortion is mainly tlirough prevention, sirict hygienic measures, 
such as irrigating the vagina of the heifer or cow before breeding and irri- 
gating the sheath of the bull both before and after service, should be practiced 
In all herds. The use of vaccines In the control of this disease Is still In its 
experimental stage. The treatment of sterile or nonbreeding cows requires 
surgical kn(>wledge, and should be attempted only l)y comiaTcnt and skilled 
veterinarians. The use of white scours serum is liulleuted in all cases where 
scours of pneumonia of calves is pre.sent. 

Breeders, when purchasing animals, should iruiuire carefully concerning the 
breeding history of the particular Indivlilual.s lo be bought and also of the 
entire herd in which tluvse animals arc lo(*nted.” 

Diagnosis of bovine contagions abortion, (), P. Fitch {Jour Anier. Vet. 
Med. Asme., 56 {1020), No, 5, pp. y/511-^6‘7). — The eoneUisioiis drawn by the 
aatlior are as follows: 

“Abortions due to otlier than spccillc biological agents are rare. The 
history or physical examination of cases of abortion does not in all cases 
furnish definite grounds for a diagnosis. They are always, however, valuable 
adjuncts. Abortion or th(‘ precipitation tests are of little if any value. The 
cultural method is an exceedingly valualdc aid in determining the cause of 
the particular cose studied. N^’gative results from cultures can not exclude 
the presence of some infective agent Th(‘ agglutination test is the most reli- 
able of the serological methods of diagnosis. It will indicati' the amount of 
herd infection. It will not pick individual abortiu's. A positive reaction to 
this test means past or present infection, (liiinea pig inoculation is a 
valuable method of determining the presfunv or ai).sen(‘c of B. abortus. Many 
Inoculated pigs, however, die of sepsis.” 

The etiology of .so-called infectious abortion disease of cattle, E. C. 
ScHKOKDEU {dour. Amcr. Vet. Med. Assoe., 56 {1020), No. 4. PP- S69S77 ). — A 
paper pri'sentod at the twenty-third annual nuHiting of the U. S. Live Stock 
Sanitary Association in Chicago, December, IPIO. 

Uelationship of equine and human glanders, C. D. ]\r(’(iiTARAy (Jour. 
Amer, Vet. Med. Assoc.. 55 (1910). No. 6. pp. 627-AldJf ). — The antli<»r deseribes the 
clinical aspects of glanders in man and in horses, tlie diagnosis of the disease 
by outward sym])k)ins and by the allergic reactions with luallein, and the 
means employed in Canada kir the suppression of equine glanders. 

Statistics are given showing the progress made and the compensating cost 
of suppressing glanders in Canada from 1905 lo 1917. The number of horses 
examined dropped from 1,777 in 1905 to 40 in 1917, and the reactors found 
from 40 to noi\e. It is stated (hat the comi)lete eradication of the disease 
has already been a(‘complished in several of the Provinces. 

Douping-ill: Duration of the infeetivity of the ticks, S. Stockman {Jour. 
Vompar. Path, and Ther.. S2 {1910), No. 4» PP- 2SS~285 ). — Continuing previous 
work (E, S. R., 40, p. 383), experiments are reported whicli supply direct 
evidence that if the tick is tlie carrier the duration of infe(*tjvity is probably as 
long as the life of th(‘ tick in the stage of its life cycle in which it is infwtive. 
The eriieriments show that measures of eradication based upon the starvation 
of the tick are Impractical on account of the long period during which pastures 
would have to be left idle. 

Observations on recurrent ophthalmia at the veterinary bacteriological 
laboratory, B. E. F., Italy, and at the Central Veterinary Research Dabora- 
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tory, Aldershot, R. H. Knowles {Jour. Compar. Path, and Ther,^ {19X9) ^ 

No. 3, pp. 192-196). — The author first reports on the symptoms of two typical 
severe cases of recurrent ophthalmia selected from 25 cases of the disease, 
onr of which was thought to be suffering from a primary attack, and the other, 
from a second or third attack. This is followed by a report upon agglutination 
tests at the Central Veterinary Laboratoi*y, with tlie view of determining 
whether a specific agglutinin for the nerve bacillus was present In the blood 
of horses either suffering from recurrent ophthaliiila in the acute stage or In 
which the active symptoms of the disease had subsided. 

The results show (1) that a nonspecific agglutinin for the nerve bacillus 
Is prestmt In the blood of almost all horses, acting in dilutions of 1 in 10, 
and sometimes in 1 In 20, but not in higher dilutions; and (2) that the sera 
of horses either in the acaite stage or the qnie.scent stage of recurrent ophthalmia 
do not contain agglutinin for the nerve bacillus in excess of the amount pres- 
ent in sera from normal horses ; or. In otb(T words, no specific agglutinin for 
the nerve bacillus is produ(*ecl in cases of recurrent ophthalmia. 

The author concludes that “ if the presence of a microorganism In the eye Is 
the cause of recurrent ophthalmia, special technique or culture media will be 
necessary for its isolation. It is doubtful if the so-called nerve bacillus plays 
any rfile in the etiology of recurrent ophthalmia.” 

Rinderpest in the New Langenberg Province of German East Africa 
daring 191 7- 1«, H, H, Curson {Jour. Compar. Path, and Thor.. 32 {1919), 
No. 5, pp. 197-210). --A report of observations on the nature, occurrence^, etc., of 
this disease. 

Experimental transmission of swamp fever or infectious anemia by 
means of insects, J. W. Scott {Jour. Amcr. Vet. Med. Assoc., 56 {1920), No, 5, 
pp. — This paper, read before the fifty-sixth annual meeting of the 

American Veterinary Medical Association at New Orleans In Nov(*inber, 1019, 
Is ba.sed upon Investigations, a rejjort of which in part has been previously 
noted from another source (E. S, R, 41, p. 478). The author considers his ex- 
periments to furnish conclusive evidence that certain bloodsucking fiies, par- 
ticularly the stable fly and Tahanus septentrionahs, may transmit infectious 
anemia of the horse. 

Notes on swamp fever, R. Had wen {Jour. Amcr. Vet. Med. Assoc., 56 {1920), 
No. 5, pp. 469-Jf4S). — This paper relates to the occurrence of intestinal worms, 
particularly Triodoutophorus tennicoltis, in cases of swamp fever. Thus far, 
however, the author has found no evidence of n defirdte relation between 
parasitic worms and swamp fever. 

Trematodos produced in South African snails: Encysting cercariac, F. O. 
Cawston {Jour. Compar. Path, and Ther., 32 {1919), No. S, pp. 210-212). — Of 
the various cercarim that infest fresh-water snails of Natal and the Transvaal, 
the author has observed two encysting forms. 

The nse of carbon bisnlphid in infestations with bots, Gastrophilus spp., 
M. 0. Hall and L. Avery {Jour. Compar. Path, and Ther., 32 {1919), No. 4, pp. 
286-290 ). — I*reviously noted from another source (E S. R., 42, p. 381). 

Control of the cattle tick, T. H. Johnston {8ci. and Indus. 1 

{1919), No, 7, pp. 419-4^5. figs. ^). — The author reports upon life history investi- 
gations of Margaropus annulatus. The data presented by months in tabular 
form show the minimum periods elapsing between the dropi)lng or removal of 
the engorged female, and the earliest hatching of the eggs, and the maximum 
period between the dropping or removal of the engorged female and the death of 
all the larvae which hatch from Its eggs, no food being supplied. The data are 
based upon observations by trained observers stationed at Brisbane, Woolooga, 
Toowoomba, and West Burleigh. 
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A malarial parasite in the blood of a buffalo, A. L. Sheatheb (Jour. 
Vompar, Path, and Ther,, S2 (1919), No. 4, pp. 223-229, pl». 2). — Prefvlously 
note(i from another source (E. S. K., 42, p. 381). 

Potassium iodid in malnutrition of pigs, J. J. Prey (Jour. Amer. Vet. Med. 
As8oe., 50 (1920), No. 5, p. 508). — Reference is here made to an affection among 
suckling pigs in the foothill di.strict of the Sacramento Valley, in which 
scalded-like areas appeareil around the mouth and on the face and ears when 
the pigs were about three days old. While retaining a good appetite they be- 
come emaciated, the skin developed a scurvy-like surface, was wrinkled all 
over the body, and was hard to the touch. These symptoms progressed with in- 
creasing weakness until the finally lay on their sides, unable to rise, and 
died In the course of two days or more. 

The addition of about 2 gu). of potassum iodid dissolved in water and mixed 
with masli fed to the sows and litters dally resulted In almost immediate lin- 
]>rovemeiit. This corroborates the results obtained by Hart and Steenbock, and 
by Welch (R. S. R., 39, p. 187). 

Progress in hog cholera control, U. G. Houck (Jour. Amer. Vet. Afed. 
Ammoc., 56 (1920), No. 4, pp. S59~S68). — A paper presented at the twenty-third 
anuiial meeting of the IT. S. Live Stock Sanitary As.sociatlon in Chicago on 
December 1, 1010. 

Study of the swine erysipelas hacillns, L Cotont (Ann. Inst. Pasteur, SS 
(1919), No. 9, pp. (\S4~644. pi. 1; ahs. in R<n\ Pact., 9 (t919). No. 4, p. 89).— The 
author records tlu' results of a comparative .'<tudy of the morpholog>% cultural 
characteristics, and pathogenicity of 11 strains of Bcwilhis erysipelatis suis. 

Joint-ill In fotds: Etiology, H. Maonusson (Jour. Vompar. Path, and Ther., 
32 (1919), Mo. S, pp. 143-182, 0). — The autlior reports upon investigations 

conducted during the years 1915-1018 at tl)e Hacteriological Laboratory of the 
Agricultural Society, Malm"), Sweden. The results of the trials with serum 
and vaccine treatment of joint-ill are snmmari5!ie(,l as follows: 

“ The prospi'ct of suct'ossfnlly treating foals alrejidy infected, and showing 
such highly developed lesions as severe arthritis with outward fistulas, num- 
erous Intramuscular ab.scesses, etc., is practically nil. Foals which fall ill 
immediately after birth should be treated with mixed streptococci and adi 
serum, or colJ serum alone, 50 to 100 gm. Foals older than 8 days should be 
given large dos(\s (100 to 200) of streptococcus serum alone. The injections 
should be made intravenously. 

“ Preventive Inoculation with a mixture of coli serum and streptococcic serum 
and simultaneous vaccination with streptocxK*cic vaccines gives good results, 
and sliould be used in stables where joint-ill generally a])pears. Further, In 
cases of navel abscess, or where the navel wound has been much dirtied at birth 
and the navel stump show.s an inflame<l appearance, vaccination ought not to 
be neglected ns, especially in streptococcic infection, the disease shows Itself 
so late that an eventual injection with serum made Immediately after birth 
has had time to be eliminated. Passive immunity, as is well kiu>wn, seldom 
lasts more than three or four weeks after the injection. 

“The fact, how^ever, that the Bacterium viscosuni equi and some other bac- 
teria occur In foals suffering from Joint-Ill will reduce the chances of always 
getting positive results by serum treatment. One has, therefore, to reckon with 
a certain death rate among the foals treated with colon and streptococcus sera. 
We must, howwer, do something against such a redoubtable disease, and It is 
Indicated to make use of what our etiological researches have dlsclo^jod and 
try the specific action of serum and vaccine against infection with colon bacilli 
and streptococci,’* 
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The findings In 73 cases of Joint-Ill, septicemic or pyemic, in foals caused by 
B. viscosum equi are given in an appended table, as Is a 3-page bibliography. 

Joint*!!! in foals: Etiology and serum treatment, J. M. McFadyean and 
J. T. Edwards (Jour. Vompar. Path, and Ther., (1919) ^ No. 4, pp. 229^288, fig. 
1 ). — This Is a report upon bacteriological examinations of the diseased joints 
and other parts from 35 foals that died from joint-ill in 1919, in continuation 
Of investigations of 1918 in which 37 foals were reported upon (E. S. K., 41, 
p. 480). 

“ In 22 of the cases the liquid in the diseased joints or pus from abscesses 
contained abundant streptococci, occurring In a state of purity In 13 cases, and 
containing only a small proportion of other organisms, presumably accidental 
contaminations, In the remaining 9 cases. In six cases collform bacilli were 
present, either in a state of purity, or so greatly outnumbering other organisms 
present as to indicate that they were responsible for the lesions. In one of 
these the other organism Included a small number of streptococci. The Ba- 
dllus nephrituhs Meyer (or Bacterium viscosum equi Magnusson) was found 
in one case, accompanied by a few impurities. In four cases organisms which 
could not with certainty be Identltied with any namqd species were present 
in a state of purity in the joints. The most interesting of these was a strepto- 
thrix, which was abundantly present unmIxed with any other organisms, in the 
diseased joint. ... In two cases it was found impossible to come to any con- 
clusion regarding the njiture of the infection, but in neither of these were 
streptococci detected. 

** The number of cases examined in the two years was 72, and in 45 of these, 
or 62.5 i)er cent, streptococci appeared to be the cause of the disease, leaving 
27 or 37.5 per cent caused by other organisms. This gives a much larger pro- 
portion of stroi)tococciis infections than Magnusson [see above abstract] found 
in 236 cases in Sweden (36.9 per cent), but that author considered that in his 
series the proportion of streptococcus cases was depressed owing to the fact 
that fewer of the older foals were sent to him for examination, and, perhaps, 
also by a lowering of the mortality in cases of that kind by the antistreptococcus 
serum and vaccines with which the foals had been treated. It is pi^obable that 
in our series the percentage of cases caused by the B. nephritidis equi is too 
low, owing to the fact that in almost all our cases the joints or other parts were 
forwarded because the foals had died after treatment with serum. As a rule, 
the foals infected with that organism die sooner than those infected with strepto- 
cocci, and a smaller proportion of them would, therefore, survive until a 
veterinary surgeon was called in and applied serum treatment. 

“ Having regard to the facts, it would appear that the actual proportion 
of cases of joint-ill caused by streptococci is somewhere between Magnusson's 
figures and our own, or probably about 50 per cent.” 

During 1919 a specific antistreptococcus serum, using for the piinwse strains 
of streptococci isolated from the diseased joints of foals put up in doses of 
25 cc., was supplied gratis and detailed reports were received of 253 cases 
thus treated. In 130 of the cases the disease terminated fatally or the foal 
was destroyed on humane grounds when recovery appeared to be impossible. 
In the remaining 123 cases the foals were reported some months after treat- 
ment to have recovered, but in 7 of them the recovery was then not c*omplete. 
A brief report on each of the 253 cases treated with antistreptococci serum is 
appended. 

Of 172 cases treated with B. ahortivo equinm in 1917, 104 died, while In 
1918, 250 foals were treated with this serum and 127 died. 

Diseases of domesticated birds, A. R. Ward and B. A. Gatjiaoheb 
York: Macmillan Co., 1920, pp, figs. -Following an introduction 
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by V. A. Moore, the successive chapters with references to the literature in- 
cluded take up the diseases and parasites of domestic fowl (pp. 28-225), dis- 
eases of the ostrich and canary birds (pp. 22(5-241, 252-2(50), caponizing, (pp. 
802-313), killing poultry (pp. 314-322), etc. Author and subject indexes are 
appended. 

EUEAL ENGINEEEING. 

The elements of hydrology* A. F. Meyeb (Now York: John Wtley d Sons, 
Inc,, 19 J7, pp. XJ 1+487, pUt. 7, fiffs. 283).— It Is the purpose of this book to set 
forth fundamental data and considerations underlying the science of hydrology, 
and it is inteaided for the use of profes.sioiial men, teachers, and students of 
engineering. It contains the following chapters: The atmosphere — its tempera- 
ture, pressure, and clrcuhititm ; wabU '-its variou.s states and their i)roperties ; 
precipitation — its occurrence an<l distribution; evai)oration from water sur- 
faces; evai)orallon from land areas; transpiration; deep se('page ; run-off; 
stream-flow data; supplementing stream-flow data; modilication of stream 
flow by storage ; and note to teaciiers of hydrology. 

National Forests and the water supply, S. T. Dana (Amcr. Forcntry, 25 
(1919), No. 312, pp. 1507-1522, fUjs. 32). — A popular and well illustrated diseus- 
sioii is given of the relation of the National Forests to water supplies for irri- 
gation, i>ower development, and domestic use. 

An improved weir for gauging in open channels, C. IIekschkl (Meolu 
Engin, [A^cic York], 42 (1920), No. 2, Sect. 1, pp, 83-88). — The results of a 
series of Investigations on weirs, conducted at the Massachusetts Institute 
of Technology, are reported, during which the author devised an entirely new 
weir. 

The tests revealed that for discharges of from 0 lo 0 55 cu. ft. per .second per 
foot of veil* leiigfh, the limits co\ered hy the exi>eriment, the quantity of 
water flowing, Q, was directly proportional to tlie differeiicis r/, in two pressures, 
one tiKUisurcd just upstream of tlie weir and correcti*d auiomaticaljy for the 
veli»city of ai)proach, and the other mea'^un'd at the ci*est. The formula for this 
weir Is Q-5.5 d. 

Tlu‘ weir, which bears no resemblance to the sharp-edged weir now in use, 
has a 2: 1 slopes of approach to the cre^t. The crest is made in the form of an 
arc of a circle, and Is hollow for observing the pressun‘ at that j>oint. The 
nappe of the stream is suiiported for a short distance beyond tlie cre.st hy an- 
other 2:1 slojie. Descrii>tions and diagrams of the apparatus and tests, to- 
gether with tabular ami graphic reports of the data obtained, are in(‘luded. 

The discharge of smooth wood-stave pipes and wood channels, A. A. 
Barnes (Engin, Ncus-Rcc,, 84 (1920), No. 5, pp. 228-230). — This is a compari- 
son of observed and calculated velocities in large and small pipes and open 
conduits of different shapes, particular reference being made to the vork of 
Scobey (E. S. 11., 36, p. 281). The author regards the results obtained by 
Scobey with some suspicion, in view of discrepancies of about 17 per cent in 
individual tests. A warning is given regarding the difference in the conditions 
of flow in an unplaned wood pipe and a smooth-planed wood pipe, which Is 
considered to be of much Importance in determining dis(‘J large. 

Oreat new irrigation and power developmtuits, C. H. Lee (Jour. Elec- 
tricity, 44 (1920), No. 3, pp. 119, 120, fig. 1), — Statistical data, compiled by the 
Stiite Water Commission of California, are briefly reported on the resumption 
of activity in agricultural and hydroelectric power development during the past 
year. These indicate not only a return of normal activities but an Increase of 
nearly 40 iier cent over the average for the past five years, and show that la 
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the past sir months applications have been iiled contemplating active deveJop- 
ment of 26 per cent of the maximum ultimate hydroelectric power resources of 
the State. 

Water cost of irrigation, Truckee Valley, Nev., O. A. Norckoss (Nev, 
Agr, Col Ext, Bui 25 {19t9), pp. 31 ). — This bulletin presents a study of the 
Irrigation situation in the TrucktHi Valley, Nev., on a crop producing urea of 
83,500 acres in relation to the quantity of water applied, evaporation and trans- 
piration loss, seepage return to the Truckee River Channel, Irrigation methods 
practiced, and the duty of water for the general area. 

From a consideration of a large number of evaporation, transpiration, and 
duty of water measurements, it is deduced that the minimum seasonal depth of 
water necessary to be applied to the area to cov’ur evapo-transpiratlon and 
seepage is 38.39 vertical in., 77.6 per cent of whi(‘h would be evapo-transiilratlon 
loss and 22.4 per cent return seepage. This would be the condition were the 
sloughs and water surfaces eliminated. Under existing conditions, however, 
the evaporation loss is subtracted from the surplus or economic head applied in 
Irrigation while such waters are retarded in the slough and water-surface areas 
in transit to the river outlet. Charging such evaporation to the irrigated area, 
the evaporation and evapo-transplration loss plus seepage would require a mini- 
mum application, without additional correction for economic head, of 35.1 verti- 
cal In., 77 per cent of which would represent evaporation and evHpo-transi)ira- 
tion, and 23 per cent return seepage. 

An economic head equivalent to 6.385 vertical in. of applied watm* in irriga- 
tion may be supplied with a net increase of 8,665 acre-ft. to the 98,006 acre-ft. 
minimum, representing a total diversion from the river and croi^ks of 106,671 
acre-ft. Such 8,665 acre-ft. for the season is represented by a constant retarda- 
tion of 619 acre-ft. of water during the irrigation sea.son, returning to the river 
at the close thereof. Inclusive of su<*h economic head, tlH‘ average duty of 
water in the Truck^^e Valley is 38.2 vertical in. Of such uppln?d quantity, 25.85 
vertical in., or 67.6 per cent, is lost by evapo-transplration from the in lgaled 
area; 1.72 vertical in,, or 4.5 per cent, l.s lost by evaporation from slough and 
water surfaces; 7.49 vertical in., or 19.6 i>er cent, returns to the river as re- 
tarded seepage ; and 8.14 vertical in., or 8.2 per cent, is returmxl as waste water. 
The achial loss from evaporation and transpiration Is 27.57 vertical in., the 
remaining 10.63 in. returning as retarded seepage and waste water to the river 
channel. 

Belief from floods, J. W. Alvord and C. B. Burdick: (New York: MeOratv- 
mil Book Co.t Inc,, 1918, pp. yjJl-}-]75, pis. 2, figs. 52). — This is a semltechuicaJ 
book, the purpose of which Is to outline briefly the general flood problem in all 
its many phases, to show w^hat remedies can be applied, and to point out the 
way to the selection of the proper works. The following chapters are included: 
The flood problem, various means for relief, flood Investigations, fundamental 
data, future floods, flood protection by channel improvement, and flood preven- 
tion by water storage. 

The progress of the purification of water with chlorlu, A. Morkatj (Bui. 
Boc. Bncour. Indus. Nat. [Paris'], 131 (1919), No. 6, pp. Jfl6-^2S, figs. Jf ). — This 
is a review of recent developments in the methods and uxiparatue for the puri- 
fication of water by means of chlorin. 

The conclusion is drawn that treatment of water with chlorin Is now a 
practical process, which causes a marked reduction in the number of organisms 
and totally destroys the coll bacilli, particularly when the water has been pre- 
viously filtered for the removal of suspended matter. One of tlxe dlfflcultJes re- 
maining Is the fact that traces of the chlorin sometimes remain In the treated 



1920] 


RXTRAt. KKOmEEBINa 


688 


water. The osc of sodiriin bisulphite or sodium hyposulphite has been found 
to successfully remove such traces of chlorln, the latter beiupr preferred on ac* 
count of Its availability and low price. 

The American hij^hway problem, A. R, Hibst (Good Roads, n, ser., 19 
{1920), 'No, 1, pp. 1-5), — This article deals in a rather general way with prob- 
lems relating to the securing of materials, con.structlon, labor, efTicient con- 
struction organizations, and fair x)rlces, and improved location and alignment* 
Particular reference is made to the work of the Bureau of Public Roads of 
the U. S. Department of Agriculture, and to the fixing of salaries for highway 
engineers, it being argueil that salaries should be paid highway engineers 
commensurate with the tyrwi and expense of the work of which they have 
charge. 

State highway construction in 1919 and 1920 {Engirt, and Contract., 53 
(1920). No. 5, pp. 119-124). — Data are summarized from the different States 
as to the nature and cost of highway construction during 1919 and the probable 
nature, extent, and cost of construction during 1920. 

Third bi(*nnial report of the Oregon State Highway Commission, S. Ben- 
son KT AL. (fSim. Rpt. Oreg. State Highway Comm., S {1916-18), pp. 154. 2, 

/?/ 7 ,y. SO) — This report deals with the activities and expenditures of the Oregon 
State HigliNvay romniisslon for the biennium ended November 30, 1918, and 
includes the State hlgliway engineer’s re]K)i‘t, tabulated statements of expen- 
ditures and costs, general tabulated information and maps, and a general 
description of WM)rk in various counties. 

It is noted that uj) to November 30. 1918, in post road projects had been 
submitted to the P»nr(‘aii of Public Iloatls of the U. S. D(‘partm(mt of Agriculture 
for approval. An agrt'ement has been r(*ached upon cooperation on 14 forest 
road pro.pH'ts. It is also noted that during the 2-jear period the actual con- 
struction wcu'k undertaken and completed consisted of 50 miles of paving, 
111.8 miles of macadamizing, 134.5 miles of grading, and 40 bridges and large 
culverts. In addition, surveys of t)02 miles of State roads have been made 
and designs for 42 bridges prepannl for county authorities. The total amount 
expended on road work during the i>erlod wm.s $3,597,982.47. 

Constitution and statutes of the State of Oregon relating to roads, high* 
w^ays, bridges, and ferries, compiled by B. \V. Oncorr {Salem, Oreg.: State, 
18/7, pp. Sid).- This is a compilation of the naid laws of the State of Oregon, 
containing all of tlie general laws of the State relating to roads, highways, 
bridges, and ferries, wdilch are to be found in Lord’s Oregon I.aws in so far 
as the same have not been repealed, and also all acts relating to roads, high- 
ways, bridges, atid ferries which were enacted by the Legislative Assembly of 
the State at Its tw^enty-sixth, tw^enty-seventh, tw^enty-eighth, and tw^enty-nlnth 
biennial sessions. 

Developments in New York State highway maintenance {Engin, NewS‘ 
Roc., 84 {1920), No. 6, pp. 265, 266, figs. 5). — It is stated that maintenance 
equipment to be employed by the New' York State Highway Departrn(*nt will 
include equipment storehouses of permanent construction, converted army 
motor trucks, and tw'o-wheeled coal carts f(»r cold patching. 

Two-w'heeled material carriers for maintaining bituminous macadam surfaces 
have bwu found to be apwially useful. The cart is used with the small con- 
crete mixer for hauling cold patch bituminous mixtures for repairing small 
holes. The advantages of the device are that it is low, so that the mixer can 
dump directly into it, and that It Is easily propelled by tw'o men. Cold patching 
has been found to be very successful and Is quite extensively used. Cold patch 
material is also being used In the State for extensive resurfacing and widening. 
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It is stated that oonspiotioiis stiecess has been attained in converting fixed-body 
army motor trucks into vehicles adapted to special maintenance operations. 

Variable designs for county highway systems (Enfjin, Newft-Rec.y 84 
{1920) y No, r)y pp 244). — Experience with macadam roads In Monroe 

County, N. Y., is suiniuarizcHl. The county has an area of (52 square miles and 
approximately 1 8()() miles of rural highways. 

The conclusion from this exjx>rience is drawn that (he original construction 
of crossroads in the State-county a.vst(‘m should be of water-bound macadam, 
utilizing local materials to tlu^ir fullest extent, maintairuKl by surface oiling. 
The original construction of scH'ondary radial roads in the State-county system 
should be of penetration bitnminoiis macadam, utilizing local materials, main- 
tained by surface oiling. Tlie construction of main trunk line, State route, 
heavy hauling roads should be of rigid pavements, using the best materials that 
can be obtainefl, but varying the type to secure In each case the cheapest 
first-cost pavement. For these roads no choi<‘e is made between concrete, brick, 
sheet asphalt, asphalt block, or stone block on concrete bases 

The gradual resurfacing of the heavier traffic macadam roads with topeka 
mix or small brick cnbes^ is advocatnl. This method was succ(‘ssfully utilized 
in the county in reducing high-surface maintenance cost where the macadam 
foundation was solid ('iiongh for the traffic. It is believed tliat the county has 
been better served in the past and will be best sieved in the future by variable 
road designs, using for the majority of the mil(*age modem macadam for the 
original construction, later modified, If necessary, by recapping with a lower 
maintenance-cost surface. 

Inclined planes instead of curve suggested for highway surfaces {Enfrin, 
News-Roc., 84 {1920), No. 5, p. 227. fig. 1). — A study of field conditions has 
shown that on nearly ever.\ road whose cross section is that of a parabolic 
curve the central portion is too fiat, and during the rainy season water often 
stands along the center portion. In addition, the partiliolic camber gives a 
constantly increasing steejmess to the outer eilge of the pavement. It is sug- 
gested that two plane surfaces meeting at the center would take care of 
drainage more ctTectiveiy, since the central portion would be as well draineii 
as that closer to the (Hlges. Tlie cross section could be made of two i)lane 
surfaces sloping invay from the center line at tlie rate of i in. per foot, the 
peak being roundwl by a curve tangent a foot or two on eitlior side of the 
center. 

Under this plan it is noted also that when a vehicle k(M"ps to one side of 
the road broad tires would be given a bearing for their full width, which is 
not the case wdth the curv(‘d surface. It w’as found that wdien 12 to 15 ton 
loads were hauled on a truck with 18-iii iron \vhGels the wheels cut Into the 
surface of a curved concrete jiaving and damaged it seriously, because only 
the inner edges of each tire secured a bearing on the curved surface of the 
road. 

lustructions and table for reducing labor in curve computation, J. A. 
Lilly {Engin. and Contract., 53 {1920), No. 5, pp. 137, 138, fig. 1). — A brief 
mathematical analysis of vertical curves for highway purposes, from which a 
table for use in selecting curves is given. 

Fast road-bulldlng with concrete hauled four miles {Engin. News-Rec., 
64 {1920), No. 6, pp. 280, 281, figs. 5). — Experience is related on the concreting 
of a 6-mlle road under the supervision of the Illinois Division of Highways, 
the concrete being hauled from a central mixing plant, a distance of 2 miles. 

It is stated that wet-batch haulage on this work has demonstrated tlie pracv 
ticttbllity of making a round trip of 4 miles in 30 minutes. While hauling 
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causes no se^?regation of the Ingredients In concrete of the stiff consistency 
specified, a tendency of the coarse aggregate to settle is noticeable in any 
batch that chances to be too wet. A thorough remixing, however, is effected 
by the process of dumping, spreading, and tamping. It is stated that a speed 
of construction is bcdng obtained with this long-distance wet haulage which 
compares well witli the average shown by more common methods of placing 
concrete directly from the mixer, and the concrete is passing with no difficulty 
the most rigid inspection. 

Charts tell cost of concrete paving, F. J. Hertjhy (Engin. News-Rec,, 84 
(1920), No. 6, pp. 261-264, ftpH. 5). — Grapliic data are given from which bidding 
prices on concrete paving contracts may be determined, c‘<.»vering a wide range 
of physical conditions and varinti(»ns In wages of labor and prices of equipment. 

Reinforced concrete construction. — I, Fundamental principles, G. A. 
Horn, (New York: McGraw-Hill Book Go,, Inc., 1917, 2 ed., rev., pp. 
figs. 111). — This is the second revised edition of this book (E. S. U., 31, p. 18G), 
in wliich all references to the reeomiiKMidatioiis (*ontained in the First Progress 
Report of the Joint Committee on (^oiierele and Reinforced Concrete have been 
so clianged as to apply to the final recommendations of tlGs committee. Changes 
have also been made In tlie illustrative problems which are bast^l on the.se rec 
onnnendations. The prin<!ipal changes occur in the articles on the design of 
web reinforcement in laanns and in tlie treatment of columns. 

IV'rnicability of concrete, S. Bowman {Jour. Sac. Chem. Indus., S8 {1919), 
No. 17, pp. S25R-S27R, fig. 1). — This article deserilies in outline a method of 
investigating (1) the comparative merits of various concrete waterproofing 
agents, (2) the effect of such compounds on lh<» chemical and physical proper- 
ties of Portland cement and reinforcM oonerete, and (3) tlie e<'onoiriic aspect 
of the use of such eompourida. The following tests are recommended: (1) 
Porosity, (2) tensile strength, (3) compressive strength, (4) setting time and 
soundm*ss, (5) chemical (‘omposition, (6) (‘orroslon of reinforcement, and (7) 
adhesion of reinforcement. 

Recent evjieriments with straw' gas, A. R. Gkeig {Jour, Engin. Inst. Canada, 
S {1920), No. 1, pp. 10-12, figs. ^l.—This report describes experiments and H{q>a- 
ratus used in the distillation of gas straw’ as done by the agricultural engi- 
neering department of the Saskatchewan ITniversity. 

An average of r>00 cii. ft. of gas was obtained from 100 lbs. of wheat straw. 
This gas has a heat value of nearly 400 B. T. i)er culile foot. In trials with 
a 4-h. p. gas engine it was feund that straw gas is considerably different to 
deal with from ordinary gasoline. A compression ratio of 5 3 was established. 
The indicator cards showed an explosive pressure of 260 to 290 lbs. Fiveb.h.p. 
w^ero obtained at .500 r. p. m, with a fuel consumption of 37. .5 cu. ft. per horse- 
power hour. Five hundred cii. ft. ran a 5-h. p. engine for 2 hours and 40 min- 
utes. Trials with an automobile fitted with a 30()-cu.-ft. bag of straw gas 
showed that the car could be run only a short distance without stalling. The 
BOO cu. ft of gas had less heat value than 1 gal. of gasoline, and it Is con- 
sidered that it does not give proniLse of booming a substitute for gasoline. 
It was further found that 450 lbs. of straw will give an amount of heat about 
equal to one good shovelful of coal. 

Data on house heating with straw gas are also given. 

A practical brake horsepower formula for internal combustion engines, 
H. Lemp (Oen. Elect. Rev., 22 {1919), No. 10, pp. 808, 809, fig. 1; also in Mech. 
Engin. INetv York}, 41 {1919), No. 12, Sect. 1, pp. 959, 960, fig. /).— The author 
derives a simple and practical formula for the brake horsepower of internal 
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combustion engines, in which all of the numerical coefficients have been com- 
bined into the single round number, 1,000,000. The formula is as follows; 

For a single-acting multi-cylinder engine of the 4-stroke cycle type: 

gXtPXnXNXMP 

1,000,000 

For a single-acting multi-cylinder engine of the 2-stroke cycle type: 

gXcf^X^X n XNXMP 

1,000,000 

In these formulas s stands for stroke of piston in Inches, d for diameter of 
piston in Inches, n for number of revolutions per minute, N for number of 
pistons (not cylinders), and MP for mean effective pressure (MEP) in pounds 
per square inch of piston area multiplied by mecdianlcal efficiency. 

A specially useful form of the formula is the one which shows that the 
ratio of brake horsepower to the product of the mean effective pressure and 
mechanical efficiency is constant. 

Tilings to consider In radiator fan design, G. W. Hoyt (A(frimotor, S 
(1920), No. 3, pp. figs. 5). — The author summarizes the important factors 

in the design of radiator fans for tractors, basing his statements on experi- 
mental results, which are graphically reported. The close relation betwe^en 
the water jacket, pump, radiator, and fan are poiut(‘d out. 

Multiple horse hitches, W. Dinsmore (Bien. Rpt. Kam. Bd. Agr., 21 (1.917- 
1918), pp. 141-154^ Pg^- H )' — Considerable information on the design of multiple 
horse hitches, based in part on work conducted at the Illinois Expi*rimont Sta- 
tion, Is given. Hitches designed as a result of this work are briefly deficribed 
and illustrated. It is noted that In designing any hitch, due consideration must 
be given to the following points: (1) Number of horses required for good work, 
(2) equalizing the pull betw^een the horses, (3) method of driving the horses, 
(4) securing favorable conditions for the horses to work under, and (5) eiimi- 
natlon of side-draft. 

The Influence of speed on the draft of a plow, J. B. Davidson (Agrimotor, 
S (1920), No. S, pp. 13-16, figs. 5). — Tests conducted at the Iowa State College 
and at the University of California on the influence of speed on the draft of 
a plow, In which an effort w^as made to keep all conditions except speed con- 
stant, are reported. 

It was found that an increase in the field speed from 2 to 3 miles per hour, 
with a general-purpose moldboard, resulted in an increase of the draft of from 
8 to 12 per cent, varying wdth the soil, and with an Increase in the amount of 
work of 50 per cent. Doubling the speed resulted In an Increase of draft of 
from 16 to 25 per cent, with an Increase in the amount of work of 1(X) per cent. 
The furrows were laid more smoothly and the furrow slices better pulverized 
at the higher speeds. It is concluded that there are no Inherent difficulties 
in plowing stubble ground in good condition at a speed of 4 miles per hour, and 
tliat plows can be operated at even higher speeils if specially designed for 
such speeds. 

Harvesting machines, G. Coup an (MacMncs de R^roJte. PaHs: J. B. Bail- 
Hire d Sons, 1919, 2. ed., rev. and enL, pp. 510, figs, 359). — This book describes 
the mechanical details of harvesting machines in general. It is divided Into 
three parts. Fart 1 deals wdth machines for the harvesting of forage and 
('ereal crops; part 2, with machines for the harvesting of root crops; and part 
»S. with machines for the preparing of crops for use after harvesting, Including 
thrashers, hullers, shellers, grinders, etc. 
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Eeoiioinic farm bulMingf^, C. 1*. Lawrence (London: The Library Presii, 
Lid,, lyti), pp. XXn-\~lH0i pis, flys, H2 ). — This book deals with both the design 
and (‘oiistnu-lioii ot farm buildings, the fuiaavr subje^'t In'ing treated as clearly 
and coneisely as possible and the laller in detail, with special tabulated in- 
formation for ready reference. The e/'onornic aspect in its various phases has 
been especially (*onsiilered, as being <»iu» of the essenlials of good and ciirefnl 
farm managenuMd. Th(‘ following (‘}iapt(‘rs are included: Economic principles; 
lo(*al conditions, customs, and variations; development of homesteads; addi- 
tions and alt< rations; liill farm honH'sttnuls; cattle sheds; stables; iuggeri(*s; 
boil(»r house; slaughterhouse*; jwiultry hous(‘s; food stores, liarns, etc*.; shedding, 
idc. : lighting; ventilation: waUa* sui>prn‘8; drainage; walls; paved floors, etc.; 
slating, etc. ; carjaMdry ; joinery ; plast<a‘ing and cement work ; ironwork ; plumlr- 
ing : glazing; painting; liglu ^•trmdures; repairs; dwelling hons(*s; and mechani- 
cal jto\\(‘r. It is to be noUsl tliat this ho<»k has been prepared primarily Irom 
tJie Lritish vi(*w’f>oirit. 

Poultry houses ff)r Oklalionia, M 11. Lenti-ey and C. M. SMcrii (OUa, Ayr, 
Pol IJxt r/rc. 112 {1919), pp. [7J, bps. 19 ) — This is a ]»oiadar hullotiii giving 
working plans and brief .specdleations for poultry and brooder houses con- 
sidered to be b(*st adapt «'d for Oklalioma conditions 

llat(‘1iitig <*gR'.s (dectrically, P .1. I>ennln(;kk LUciriniy. Jj) {1920), 

Ko. 2, pp, 72, 7), fiys. 2), — A brief dt*scription of apparatus used for the electri- 
cal liatebing ot eggs is gi\eu. 

ETJRAL ECONOMICS. 

Social and economic fundamentals of agriculture (Tn J r/c’<7.s‘rh7r dn‘ 
LritifirJu n 1 .<i ml iri) t st ha f t navk de/a Krivyv, rditcd In/ F, L mn Itiann and 
If. Dadv, Lcrlur Paul Pnr(’y, 19 W, pp, 22-192, -- -Uont I'lbul loies are 

I)ublisli(‘d la're under tlio tnlitorship ol E. K. von i>i*ann and H. Ladi* on the 
subj(‘cts of tin* Ivvohdion <d' Helatlonships l>et\veeii <hty and Comdry, and of 
Population P<>Iie,\ and .Mditary Prepui'ution, hotli by P>idlod ; Proixudy Tn- 
lu‘ritance, Transfer and Purcbas(‘, and Oolomzatnm, by 11. Dade; The Agri« 
cultural LatK>r Situation, l»y A. Thdl meisler ; The* Importance of Agricultural 
Statistics, hv' E. Zahn; Th(‘ Food Supply of the Derman Ik'ople, I h> ]\r. Itul^- 
ner, II by P.ackliaus; (kK>i)eration in Agriculture Pefore and During the W'ar 
unci Its I'utiire, by Joliannsseu, previously iiottKl (E. S It., 42, p. :jl)2) ; Ac- 
<piirlng and Adiuinisb'nng of Doo|M*rativ(‘ Working (hvdit, by O. Uabe; and Tlie 
Socializing Iidlmmcc's of (AKiperaiiou ujion Kural Districts, by Rang. 

Agriculture of tomorrow. Pern vnd-Lauufnt (l/Aaru'^iUnro de Prwain, 
Paris: Libr. DaUoz, 1919, pp. ll2-}- \ /D - -The autlu>r ontlinf^ tlie dit1eren<*es iie- 
tweem the views of the Erencli thianilH*r of Depntic's and Senate on the (pu'Stion 
of wliether condKUisation from tlie State for war losses in agricultural indus- 
tries should be admlnislercHi from the f/oint (»f view of the social and economic 
inlc'rests of the State by paying the loss at its value on th(‘ eve of dcmiohiliza- 
tion plus expenses of re(*onstruction, on oindition tliat the heueticiary rebuild 
his agricultural enterpri.se; or from that of tlie individual by imying damages 
on either of tw^o conditions, one that the* recipient invest in agricult arts in which 
case he should be reimbursed for expemses incurrc'd, the other that he should 
recedve the amount of the loss sulTercMi in 1014 and remain free to nan vest at 
will. 

Other needed legislation to em^/urnge or comiKd the assembling of jiar- 
eeled lioldings and the return of farming land to cultivation, to guarantee to 
tenants the increase In value for which they may be responsible, to reform 
172537^—20 7 
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laws of inheritance, holding, and transfer, and to aid the development of agri- 
cultural cooperation is made the subject of critl<’al study. 

Po8sibiliti€*s of increase’^ production in our rural industries, A. J Per- 
kins {Jour, Dept. Agr. So. Aust., 2S (/P/.9), No. 5, pp. S96-Jf25) .— The pre-war 
agricultural and pastoral revenue of the State is reviewed, and such means of 
increasing rural production as increasing the mean returns of existing indus- 
tries and the adoption of now forms of rural enterprise are discussed, empha.siz- 
ing the imiK>rtan(‘e of the question of markets. 

Government experimental .scheme of land settlement under a colony 
system {Loudon: Bd. Agr and Fitiherws [J919], pp. 4, ^)- — This pamphlet 

descril>es the small liolding and protit-slmring colony systems prop(>sed by the 
British P*oard of Agricultiin^ and 1^'isheries and being tried out on three es- 
tates in England and one in Wales 

Ijand for settlers iSo. AfHvan Jour. Tndn.s., 2 {1919), No. Jl, pp. lOGl^ 
1069 ). — Notes are given on the Crown lands available in the Transvaal and 
Cape Provinee for sto<*k farms and small hohlings for irrigation and dry farm- 
ing. Methods of tenure and puichase and the tinniicial assistanee and training 
offered are also noted, 

Baud values in France, P. Caziot {Vie Agr. ( t Rurale, 9 {1919), Non. 47. pp. 
S37-Ji7o; 51. pp I)5S~457 : 52. pp. 472™.^7V)). —The author attempts to show that 
tlie np]>arent rise in hand values has not kepi pace with the chaiigt‘s in the 
purchasing power of imaiey and that landed pr<»pnetors are Ix'uring the hunleii. 
The facts that land .m(‘11s more readily than before the w'ar and that operators 
are buyers and are displadiig large proprietors are i)ointed out Derails of 
the .situation in various r(‘gions of France are given. 

War prices and the French farmer income, J. J. Nkwiix {M'ailnreH* 
Parmer, .^5 {1920), No. 7. pp. 534. 536, fig. 1 ). — The author’s ob>er\a(ions of 
agricultural jirk'es in France are recorded here. Ib^ notes an averjige 15 per 
cent increase in price of land, accompanied by a 2t)0 to OOP per cent advance in 
prices of farm products, particularly of live st(K*k and oahs, and a cons(‘r\ntive 
attitude of tln» prospective French farm land buyer. 

Investigations relative to agricultural profits, 1917-18 ( Ann. Aar Suts.se, 
20 {1919), No. 2, pjt. \ 11 1]-V66-2'f9 ). — ^This continues statistical reports pre- 
viously noted (E. S 11,, 38, p. 500). 

The dairy farming business in western Ontario, A. T.(Kttch and J, C Neai.e 
{Ontario Dept. Agr. Bui. 275 {1920), pp 24 ). — This bulletin sets forth the c'on- 
clusioiis fi'Oin a farm survey of tl)e dairy farm business conditions in w^estern 
Ontario during lh<* 12-month t)eriod ende<l F<*bruiiry 28, lOli), follow’ ing an 
investigation previously noted (E. S. K., 42, p. 200). 

It is indicated tliat it Is jKi.s.siide by enir>loyiTig better farming inethod.s to 
raise the labor itK'ome from the small farms <*onsiderabIy above the average, 
and that for dairying ]>un»o.ses farm’s of from 01 to 75 tillable acn^s .and 111 to 
135 tillable acres are odd-sized farms requiring greater managerial al)ility than 
do farms of any other size. The labor income advances steadily witli increased 
crop yields per acre if all other factors remain constant. 

The quality of live stock is the greatest single factor in determining profit 
or loss in the dairy farming business, and the use of a grade or .scrub sire <*an 
not be tolerated. All-year dairying lias proved a most profitable feature of 
farm organization in this hu'ality. It is concluded that the averiige man should 
not specialize in dairying to a greater degree than the re<’eiving of 70 per cent 
of Ills gross revenue from the dairy herd, an<l that the majority of farmers 
in Oxford County may add to their profits by maintaining larger herds of 
milch cows on their present acreages. A liberal expenditure for labor and 
feed is advocated. 
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Despite the Increased prices of farm products diirinjj the past few years 6 
per cent of these farmers had labor incomes of less than nothing? in the period 
covered. The average cost of pr(»duction of milk on ISO Oxford County farms 
was $2.64 per hundredweight, and the average selling price was $2.86 per 
hundredw’(Mght. breeding is a slower but much more protttable metliod of 
increasing milk yield p<T cow than is feeding, and tliere is danger of feeding 
beyond lh(‘ producing capacity of cows. 

Share leases for dairy farms, J. D. Br.A('K (ffoard'fi Dairyman, 50 (DUO), 
No. S, pp. 108, 109). — Some special technical features of dairy leases of various 
tyrw^s are discussed and a form of leaw* is given. 

The landlord’s and the tenant’s share, J, I) Btack (TfoarfVs Dairyman, 
59 (lOJO), No. 5. pp 105, 12'f, 125, 152, fiy. /).-~Rent is regarded as the price 
j>aid in the ca.s(‘ of farm land for a y<‘ar's use of land and improvement, do 
teriuiiied by demand and sui)ply and based on eiO'h year’s prosiiective iiu'Oine 
rathiM* than on land valiu'S. The landlonl oecupies the place of middleman 
and reijuires an Inconu'. It Is shown that on 1,1 So caslerented farms in Wis- 
<‘(jnsin, the landlord’s average net inemne was 2.48 ]>er cent of tlie niarkid 
value, or according to another study lu Minm'sota 2 8 per cent, and in Iowa 
2 8 ]>cr c(‘nt, whicli figures are low eonsnlenng tliat incn‘as(» in \alue and 
int(‘rest on investment ar<‘ included in the lignrmg. Th(‘ tenant’s net incomes 
an‘ similar to those made by owner operator^. 

Some jirohlmns of sliar<‘ rental are brjetl\ di.seussed. 

Com[K‘iisation for farm managers, A lioss {IfonrtVs Dairyman, 59 (1920), 
N(f. 5. pp 110, 111)- A profit-sharing contract fs tiresenied as Inning proved 
<‘11ective in instances wlien^ it was tried The terms ar(‘ illiislrati^d witli a 
case wlici*(‘in A provides a farm of 820 acn*s fully stock(*d and equii>ped and 
valued at $r)0,<H)0: p. and Im wife agre<' to work for $8 m a month and hoard, 
and 28 piT cent of tli(‘ ditTeriMU’e ladwisai the rfsMupis and expeiivt^s at the end 
of tile .vear. Under this prop<>sjd If tlie umiivided i>rofds were $2,Hot»^ the 
hiriMl manager would ns-eise a total ot $12100 iu cash and hoard I'oi liimself 
and wife tor a >ear. The farm owner w<mld rec(M\<‘ as Ids return $2, loo, or 
a iith' ov('r 4.2 pm* ccait on tln^ invi'stment. 

Where th<‘ farmer tou<'h<*s city labor, ,T A Stj-Vi.’Nsox ( f ./] .* 

Danail ("ounml 4 <//*.. pp 2f) . — The autlior (‘inidiaNiZ(‘s what he assm-ls to ht^ the 
<(»mmon (‘eonornn* iiiteri'sts urban working classes and rural prodiic(‘rs In the 
defeat of the ju’otective tarifl in (’anada. 

The Federal farm loan act, W Me* Vnoo (Sucrcii'^ful F(irmi}i(j, 19 (l'^20\. 
No 5. pp 11, 62-05, fiy. 1).-- Attacks uimhi tlie ta\ e\em]»tion feature of the F(‘d- 
eral farm loan system are refuliu! .Viiamdinents to the act are suggested, 
limiting loans hy joint stock land lianks to larnim-s who w’ill acturill.v engag»i 
in the cultivation of tlie laml and for livestock equoaiH'iit and inqirov enu'iit. 
and contining th<‘ amount of loans hy those hanks to a single borrow'd* to not 
more than $8(),(HHi. 

Future of the Federal land hank bonds, W. 11 Joyck (dnr. Cal Jitur, 
Ayr,, 6 (1920), No. 2, p. 11). — Sonu* precautions to he considered in recommend- 
ing loams for increasing and tiromoling agricailtural dovelopnidit in (California 
are given. Among those mentioned are that trees and vines <'an not con- 
sidered permamuit scuairlty, that loans can not he made on land iinprc'gnaled 
with excessive alkali or unproved lands underlaid with liaid juin, and that 
there must, he the assurance of a permanent and adequate water siipplv and 
drainage systems la-oviding for a rising w'ater table. 

Suggestions for a State law providing for the organization of farmers’ 
mutual fire insurance coiuputiies, V. N. VAUiunx >S’. J>cpt. Ayr., Dept, 
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Otrc. 77 {1920), pp. S). — A draft prepared at the special request of, and in co- 
operation with, a committee of the National Association of Mutual Insur- 
ance Companies is published here. 

Importance of Bavarian cooperative societies, K. F. von Frenberg- 
Jetzendorf {handw. Jafirb, Bayern, 5 {1915), No. 1, pp. 1-12). — In this article 
are discussed the oi-igln and devadopmtmt of cooperative organizations, par- 
ticularly agricultural societies in Bavaria. It gives, also, details of the busi- 
ness transacted for several years showing the increase, with figures for 
Germany fur the sake of comparison. 

The social survey, its history and methods, C G. Tavlor {IJniv. Missouri 
Bui., 20 {1919), No. 28, pp. 91, fig. 1). — ^Thls is a key to the purposes and 
origin, technique, technology, possibilities, and limitations of the social survey. 
Among tlie sample schedules and questionnaires included in the appendix, a 
questionnaire for a rural cliurch survey is given, and the bibliography com- 
prises references to rural, urban, and general studies made on the survey 
basis. 

The Market Reiiort^r {U. Dept, Anr., Market Rptr., 1 {1920), Nos. 5. pp 
65-SO; 6, pp. 81-90, fig. 1; 7, pp. 97-112, fig. 1; 8, pp. 113-128: 9, pp. 129-1 
Current market reviews for live stock and Hve-sti^ck products, fruit and v('ge- 
tables, seeds, grain, hay and feed, and cotton, and information on foreign mar- 
kets, are continued in these numbers. The leading articles are on the suhj(H‘ts, 
re.spectivoly, of marketing agencies for cotton .seed for planting and the Ihdlisb 
market for American pork; the importance of advertising in the marketing of 
farm products and why standard grading pays; Canada and Argentina as com- 
petitors with America’s dairy products trade and the low available* .sii]>ply of 
red clover seed ; mni’ket cfuiditlons in Great Britain and celery inovenuMit and 
markets; and the fundamental problenjs before investigators in mark«^ting, 
the last being an address by G. Livingston, read befon} the American Farm 
Economic Association, Chicago, November 30, 1919. 

Third national census (Tcrccr Cotiso Nac. [Argentina], 5 {1919), pp. XIIIA' 
978). — Data in this volume c'oinprise statistics by provinces and territorial sub- 
divisioas of agriculture and live-stock farms, classified by area, main proji'ct 
or crop grown, nationality of managers, Invested capital, number of persons 
living or employed on them, and machinery and (3qu1pineT\t ; of purely agricul- 
tural projects by area, time and terms of leasing, and nationality of managers; 
also of the area sown to cereals, fiber plants, leguine.s, and vegetables. 

AGRICULTURAL EDUCATION. 

The agricultural college in the new era {Agr. Oaz. Canada, 7 (1920), No. 
I, pp. 19-29, figs. 8). — This is a symposium, by the presidents, i)riucipals, and 
deans of the agricultural colleges in Canada, on the functions of the agri(?ul- 
tural college in the period following the world war. It comprises the following 
brief articles: Agricultural Colleges Must Assume New Responsibilities, by 
M. Cumrning; The Agricultural College a Luminous Beacon, by Pere .T(‘an de la 
Croix; The Agricultural College Must Lead In the Agricultural Era, by F. C. 
Harrison ; Demonstrations Rather Than I^ectures, by G. 0. Oreelman ; Train- 
ing for Good Citizenship, by J, B, Reynolds; Training Needed for Rural Leader- 
slilp, by W. J. Rutherford; The Dignity of the Profession Must be Promoted, 
by E. A. Howes ; and The Obligation to Prepare Leaders, by F. M. Clement. 

The leading thoughts throughout these articles seem to be that the colleges 
should not only further stimulate and lower the cost, of production through 
their research departments and an increased number of specialists* courses, but 
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through more extended courses in applied economics and social science should 
also teach students how to live in the country and how to make the country 
better to live in. They should train students for rural leadersJiip and int(»lli- 
geut citizenship to meet the i»olitical and social upheaval following the war. 
It is Sfaiggested that the new farm leaders should pnanote the advancement of 
agricultural colleges and of agricultural instruction in the schools, and thut tlie 
agricultural college staffs should exert themselves to ke*‘r) ahead of this great 
agrarian movement and so retain their positions as leaders in that eduealion 
which will give the power which rightly belongs to those whose activities con- 
st it uti‘ the foundation of the country’s de\olopment and the basis of national 
prosiH'rity. 

Training teachers of agriculture ( U. S. Bur. Ed. Bui. 66 {1919), pp. — 
This hulletin contains tlie following i)api‘rs and committee' roiiort on tlie Kela- 
ti(m of General Science to Agricnllural Instruction, ju'csented at the ninth 
annual meeting of the Ameri<*an Association for the Advancement of Agricuh 
tural Teaching, licld in IhUtimore January 7, JJ)10, which Iinve been previously 
iiol(*(l (E. S. U, 40, p. 808) : Training Teachers AftiT l^nployment, by K. VV. 
Stnuson; ImpnAement of Teachers in Service, by J. T. VV’heeler; Organization 
for T(‘ac]U‘r Training in Agriculture, iiy < IX Jarvis, An Emergency Oonrse 
lor the Ih'eriaration of Tea{*hers of Vocational Agriculture, by W. F. laisk ; 
and I’hiK'rgency Ooiirse for Training Agricultural Tc'ai'bers in South Oarollna, 
by V Peterson. 

’'ria* association adoptinl resolutions heartily approving of the practice of 
trainiiiii tcsicliers while in service, strongly enipiiasizing the nt*ed in the teacher- 
training institniions for adequate fa<‘ilities for pra(*tice teaching in agriculture, 
and recommending, as one of the {tillable methods, the plan which provides 
lor the actual emido.v meut of prospectivi^ tea<‘hers as apprentices as a part of 
their collegiate training. 

(;<‘iieral sci<‘iice in the agricultnral high school, F. E Hjcald {(leu. Sri. 
(Jiunl . :> (19/9), No. S, pp 160-166). — Tlie author suggests the following three 
vvjqvs <»r \iev\jiig the relat h)riships between gimeral s<‘if‘nce and elenientary agri- 
< nil lire : 

'*(1 I 'IMi(>y may he more or less liitercliang(*abh\ one being n reasonably good 
sui>stitute for the other. (2) Tiiere may he no possible relationship between 
them, any more tlian betwetai two isolaUsi subjects of tin* curriculum, 
(3) 'flaw may he (Mpially neces.sary courses for some schools, and the eorrela- 
tiiui or coordination of th(' two subjects the only rational arrangement.” 

'Flu' specific aims of the course in introductory or general science are slated, 
including that of making the transition from the natui*e study methods of the 
grades to tlx* real scientific attitude and method. This need not he done by 
lollowing the usual melhods in high-school science, but rather by dovel(»ping 
the s<*ientiilc srurit of open-mindedness, willingness to investigate, the habit of 
observing closcdy, nvording accurately, .searching authorities, and vmifyliig 
conclusions by further observation. It is found that so many of these aims 
would apply as well as aims for the course in elementary agriculture of a gen- 
eral nature, that the latter might be accepted in a comniiiiuty whiTe only one 
year of agriculture Is given or where the agriculture Is for academic rather 
tluin vocatltmal purposes. A list of suggested practicums for gaining skill is 
liichuled. 

The author holds that If a course in general scient'o is so organized ns to take 
cognizance of local problems and at the same time to eorrolate with other sub- 
jects in the first year program, the teacher in general science and the teaclier 
of agriculture will be able to unify the items of interest and prevent much of 
each subject from being over the lieads of the students. From his observation 
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of several hundred schools, lie is convinced that where the teachers are well 
informed and have in mind the proper aims holh as to their own subjects and 
as to correlating with their colleagues, this method of two parallel courses is 
by far the best. 

Vocational education: Teacher-training course in home economics for 
experienced home makers, 1919 {Cal. State Bd. Ed. Bal. 2S-A, Sup. (/.9/.9), 
pp. S). — The ininiinuni requinunents for this 2-year course, including Id basic 
units of wtirk, are given, and a suggested type of examination is outlined. 

Documents relating to vocational education (Cal. State Bd. Ed. Bui. 2S~A 
(1919), pp. 80 ) — This bulletin, which is a revision of one previously maed 
(E. .S. K., 40, p. 304), contains the regulations and r<^uir<*nienls relating to the 
administration of the Federal and State vocational (Hlucation acts in California 
for lt)l0“20. Under Ihis plan the California State Hoard of Education will 
coiiperate with tin* T^riiversity of California in the training of vo<‘ational 
teacliers of agriculture, and with the Southern California llranch of the Cni- 
versity of California and the State normal schools authorized to train high* 
school teachers in household arts subjects in the training of wonaai who ha\c 
had practical experienc<‘ in household duties and horii(‘ management as voca- 
tional teachers of home economics. The University nill maintain, in connec- 
tion with and under the direct supervision of tlie school of edneatlon, training 
classes for teachers of vocational agriculture, each in charge of a si]j)er\ isor, 
at one or ni(»n' of the following ]daces: The Keurm‘y Farm in Fresno County, 
tlie Citrus Experiment Station in Tllverside County, and the Davis I’arm in 
Yolo County. 

Progress in clenieiitary agricultural education ( I///' Caz. Cnuada, 7 
(1920), AOxH. 1, pp. fif/K 3: 2, pp, 130, 151 ). — Tills is u S(‘ries of hiaef 

articles by education oiticials (*n firogress in (‘lomontary agricultural education 
in the Provinc<‘s of Nova Scotia, Quebec, Ontario, SasUatcliew’an, Alliorta, and 
Dritish Columbia. 

In Nova Scotm, 10 traveling tcacluTS for doing rural siaeiice work are (*ni- 
ployed instead of jiaylng grants to regular tca<‘hers for such work, the change 
having been found an impren eiucmt. Hural K<*ien(‘e has expanded from school 
gardening to include all jihases of homemaking. 

In Quebec, agriculture is taught regularly in all primary schools heginidng 
with the third year of the coiirst*. and is also included in the course of the 
normal schools. In the first and second years of the primary schools clenumtary 
principles under the heading of ohjecd lessons are given on jilants, animals* 
and (he farm In g<‘neral. School gardens and scliool fairs arc found in a 
large number of distriid.s. In 1917-18 there were 52 domestic science schools 
attended by 7,4G9 piniils. In rural domestic science s<*bools, wddcli are in a 
majority, the course includes fairly (xmiplete principles of agriculture, including 
the ('are of the garden, poultry, dairying, .spinning and W’oaving w’ool, etc. 

In Ontario, the laboratory method in agricultural instruction is (unjiloyiMl as 
far as posslbkx The subject of agriculture is optional in the high scIkkiIs, 33 
of wdiich are conducting such w^ork in spite of the heavy course of obligatory 
subjects. In 1919 some 1,509 public* and si'parate schools, both rural and uibaiu 
conducted classes in agriculture and qualified for grants. The work wuis be- 
gun in 1903 with 4 schools. Nature study is an obligatory subject in the 
public and separate sc'hools. 

In the SaskatclKwan course of study, nature study is taught from grades 1 
to 0, inclusive, and agriculture in grades 7 and 8. A type of short course in agri- 
cuUur<* for larni boys is being developc^d successfully. A definite* course in 
agriculture for the high scliools is in preparation for tlie fall s(*ssiou of 1920. 
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In Alberta, Instruction In agriculture Is given in grade II of the high schools 
and In grades 7 and 8 in the elementary schools. Nature study is given in 
grades 1 to G. Teachers receive instruction In agriculture In the normal 
schools, and may obtain an elementary certificate In this work after two 
seasons’ study at the summer school. 

It is stated that better methods of instruction in nature study and elementary 
agriculture are becoming more evident in the S(*hools of British Columbia. 

How to feed for bigger live-stock profits (Pleasant Hill. Ohio: Live i^iork 
Feeding A^soc., Wii), LeHxmxs i, pp. ,38, fig,^, 34: 2, pp 36, figs. 2t ; S, pp. 38, 
figs. 23; pp. 4^^ 33; 5, pp. 37, figs. J6; 6, pp. 4^i 7, pp 43, figs. 

23; 8, pp. 62, figs. 42; 9, pp. 69, figs. 78; JO, pp. 67, figs. 57). — This (‘tmrse of 10 
i]liistrat(‘d lessons, prepuriKl by the Live Stock I^Y*eding Association of Pleasant 
Hill, Ohio, and intended to cH>ver the entire science of correct animal feeding, 
deals with the ndalion of feeds and fecnling to raising live stock for profit; the 
fundanaaitals of feeding roughages; raising horses, beef cattle, shet^p, swine, 
and iKuiltrv for jyrofit; and dairy farming. 

Nature study in the grades, C. B. tloLnsMiTii {Cm. Ken Quart , 3 {i910). 
No. 3, pp. 167-1 85). —The autlior briefly di.maissc's tln‘ aims, method, and corre- 
lation of nature study, and outlines siiggestne nature studies in plant and 
animal life, airaiigetl by si'asoiis, tiirough grades 1 to S, inclusive'. 

How the C^oriiell Hiiral School Leaflet hopes U) teach conservation 
through nature' study, K. L. Palmku ( Xnturc'^if udp Her, 16 (1920), No. 2, 
pp 65 72, figs, 2) — The policy to lie followeal in the publication in temdiiiig 
<^(»nser\ ation and patriotism, namely, by organizing nature study material in an 
at(ra<‘ti\e and logical manner, is outlined. 

CV>n vent ions {»f the Ontario Women’s Institute's and Fede'rated Women’s 
Institute's e>f Canada, 1019 {Ontano Dipt. Agr. (Urc. 25 (1919), pp. -pL. — 
This ciniilar contains a summarlze'd re'port of the Kastern, Western, and t’en- 
tral rtiitano lOlit eoiiventions of tlic Women's Institutes Branch of the Ontario 
la'partment ot Agriciilfure, including resolutions ])assed, othcers and board of 
directors ol tlie pnoincial federation, etc. 

Sche»ol fairs in 10 JO {.igr. Ca.:: Canada, 7 (1920), Nos. pp. ,55-56, figs. 2; 
2. pp 156-158). — A series of rci>orta on the sebool fair work in 1919 in (^biebee, 
Ontario, Saskatcla'w aii, AIlHU-ta, ami Britisli (\>luinbia. A brief description is 
giveai of a county product map comi>etition, a new leature in the school fair 
work of iMiddlesex (\»nn1y, Ontano. 

MISCELLANEOUS. 

We>rk and e\i>enditures of the agricultural experiment stations, 1018, 

E. W. Allkm, E. U. Flint, and J. I. Sciiultf ( T, K. OcpC Aar. \Hpt.] Work 
and F.rpmditure,s Agr. llrpl. ^ias.. 1918, pp. 80) — This report e'onsists mainly 
of a elise'usslon of the activities of the statioms and tin' us<* made* b> thorn of the 
funds granted by the Federal Oovenmu'nt under the Hatch and Adams Acts, 
inclueling the usual detailed statistie*s eominh'd from ofiieial soun't's as to the 
organization, revemues, additions to equipment, and expenditures of the stations. 

Tmrlng the fiscal year ended .lime ;>o, 191S, the total ineonu' of the stations, 
inchiding those* in Alaska, Hawaii, Porte* Rico, and Onam, A\as .'fb,2ir.,dsU)r). 
Of tins amount .$719,89G..54 was derived under the Hatch Act, $719,t)99.S4 under 
the Adams Act, .$19,^,000 from the Fealeral appropriations for the* insular sta- 
tions, $2,7JG,20,5..HG from State appropriations. .$17,810 49 from indivieliials and 
communities, .$210,080 47 from feH's. .$91S,4GG.34 from the sale of products, and 
$751,508.08 from miscellaneous sources. 
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The value of additions to the equipment of the stations during the year is 
estimated as $006,552.38, of which $417,053.24 was for buildings. 

The stations employed 1,684 persons in the work of administration and in- 
quiry. Of this number, 897 were also members of the teaching staff of the 
colleges, and 449 assisted in the various lines of extension work. During the 
year the stations published 796 annual reports, bulletins, and circulars, aggre- 
gating 21,954 pages, and these were distributed to 1,030,105 addresses on the 
regular mailing list. 

Report of the Porto Rico Insular Station, 1919 (Ann. Rpt. Insular Expl. 
Sta., Dept, Apr, and Labor, Porto Riro, J919, pp. fiS). — This contains the or- 
ganization list, a report by the director for the liscal year ended June 30, 1919, 
and departmental reports, the experimental features of which are for the 
most part abstracti'd elsewhere in this Issue- 

Quarterly bulletin of the Michigan Experiment Station, edited by R. S. 
Shaw and H. AV. Norton, je. {Mwhipan Eta. Quart. Rul, 2 {1920), No. S, pp. 
105-J53, figs. 16) - -In addition to articles abstracted elsewhere in this issue, 
this number contains the following; Farm Accounting; Produce Better Wool, 
Cooperative Marketing of Wool — Other States Have Saved Thousand.s of Dollars — 
Why Can’t Michigan? and Dipping Sheep, all by G. A. Brown; Suggestions 
on Winter and Spring Care of the Brood Sow, by W. E. J. Edwards; Iuo(‘ula- 
tion of Legumes, by R. T., Snyder; Oat Smut Again Make.s Treatment Necessary, 
and Treatment for Barley Disea8(‘s, both by G. H. (>)ons; The Brown Swjss 
Herd of the Michigan Agricultural College, by J. E. Burnett; Termites iu 
Buildings {Lcuvotrnnes fiavipcs), by E. McDaniel; Tree Planting Along High- 
ways; Care and Repair of the Farm Tractor, by E (1 Sauve; The Seed Plot 
as a Factor in the Improvement of the Potato Crop, by II (’ Mooie; Nav<‘l 
111 in Colts, l)y J']. T. Hallman; and The Ejiglish Sparrow in Michigan, by 
A. C. Conger. 

Monthly Bulletin of the Ohio Experiment Station {Mo. Bui. Ohio Eta., 4 
{1919), No. 8, pp. 236-263, figs. 5).™- This number c(mtains, in addition to sev- 
eral articles abstracted elsewlu're in this issue and miscellaneous notes, the 
following; Wheat Scab Serious in 1919, by A. D. Selby- 

Monthly bulletin of the Western AVasliiiigtoii Substation ( ]\ ashiugton 
Eta., West. Wash. Eta. Mo. But., 7 {1920), No. 11, pp 177-192. figs. 6l.-~Tn 
addition to articles a'nstracted elsewberi' in this issii<‘, this number contains 
brief articles on the following subje/ls- Help Beautify Western Washington, by 
J. L. Stahl; Maintaining the Winter Milk Flow, by li. K. Carter: and Baby 
Chicks (including Reding charts and other suggestions), by Mrs. U. R. Sboiip. 
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California University and Station.- \\ lint is as th(' r>(*<‘i<1u()ns Fiaiit 

Station lias r<‘oontly boon established jin a pjirt of tlu' field jodiv it i(*s of the 
division of i>oinology A traet of 2.4 acres, with a hoiis(‘ and oiitiniddings. has 
l>ef‘n leased for f1\e years at Alonnlain View in the Santa Clara Vbilley, ubont 
r,b miles south from Berkeley, Among the immediat(‘ jiroblems tinder considinai- 
lion are the control of ui»rieot brown i‘ot, a distaise that has been playing havoc 
in rectait years; the brown }i|tricot scale, which has liec'ii a serioii.s pest on 
prune and apricot trees; the red spider on prune and (dierry trees; thn])s on 
prunes; Armillaria or oak fungus, a disease of the soil which is killing lai’ge 
iiumhers (d Iruit trc'es in many of the Irult sections of the Statts root stocks 
for deciduous trees; iiniuing for early and heavy fruiting of jill deciduous 
fruits, rejuvenation of old fruit trees by spiadal pruning metiiods, and the im- 
provement of fruit varieties liy sidection. S«*me notable results havt* already 
been securt'd this wintcu’ in the control of the lirown rot of the apricot and 
lirown apricot scale, and th(‘ control of thnps in prune jind otluu’ tree.s. These 
stndii's const itut(‘ a part of the stjit ion’s work with deciduous fruils, for wdiich 
was jippropi laled by lli(‘ last h'gishiture for th<» ensuing biennium. 

A tract of land lias also lieen leasiHl m‘ar IdaciM’vilie for exfierimeulal wairk 
in <*a{tl<' ranging. 

Florida Station.— Nciearc noti's that riuli]> A, .Macy, assistjmt chemist, has 
resigned to engagf* in <*omimM‘eial work. 

Hawaii CoH<‘ge. — J. H Midkdl, assist jmt iu*ot(‘s.sor of agriculture, n'sigmai 
rVbruar> 1 to engjigi* in fiedd w’ork for tin* lljiwjiiian Sugar Planters’ Station. 

Illinois Tniversity and Station. — l>r. W'illiiuu L. Burlisoii. prof(*ssor and 
chief of crop production, has Ikm'ii jii)pointed hejid of the depjirtment of agron- 
omy to till the \acanc> <‘aiised h\ the dejith of fir. Cyril O. Hopkins. 

Kansas <k>llege and Station, --Tin* i(*lh*ge department of j)li.\sics is fur- 
nishing wejither fonn'asts h.\ wir<‘h*ss each wc<*kila>. It is th.ought that many 
farmers ami olhdrs will UAHil themselves of this smwiee by the installation of 
las’mMMg }ij»i»j»rat us at a co.st of about Jfoo. 

Harry P. Kent, iirineipal of the M-hool of agri<*ultiir<\ has been appointed 
chief of t)i(‘ Fort Hjiys suhstalion, vice Charles Tv. Weeks, w lio lias beconu' heatl 
of tlu' Kansas State Farm P.ureau Tlerscliel Scott, instructor in soils, has 
resigiKHl to engage in comm(*rcial work Hr. Boger C Smith has accejaed an 
api>oiutmeiit as assistant profe.ssor of ludomology. 

Miniiesotu University and Station.— H, W’ Vaughan, i»rofi'Ssor of jiniuial 
husbandry and animal hu.sbandman, has resignml to beconu' one of tlii‘ i‘ditors 
of the Dll roc Digest, the resignation beeoming eflVcli\e at the end of the <‘ol!(‘ge 
year. Otto Tvinneberg, elinieai assistant in veterinary rneilieine, resimied April 
1 to engage In veterinary practiee. 

Montana College and Station.— o. B. Whipple, profi'ssor of horticulture 
and horticulturist, has r(*signe(l to engage in funning in Colorado. 

Kebruska University and Station. — The new^ agricultural (‘ngiueering build- 
ing WHS formally dedicated April 14. Construction was originally .started in 
1916 and It whs utilized for wnr training work wdiilo incomplete, becoming 
available for regular class work last spring. 
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The building Is a 2-story and basement fireproof structure, costing with 
equipment about $240, (K)0. The main portion is 180 by 70 ft. with a 1 -story 
annex 84 by 140 ft. The basement floor is devoted mainly to testing labora- 
tories and storage purposes, (hi the first floor of the main building are the 
farm madiinery and carpentry laboratories, and in the annex the forge shop, a 
large lechure room, and laboratories for farm motors and automobiles, farm 
grain handling, farm lighting, and farm hydraulics. The second floor is utilized 
chiefly for offices and classrooms ami an agricult ur.al physics laboraiur>. 

New Mtwico College. — K. ‘W. Cflothier, forimuly of the Arizona University 
and Station and later with the Oftiee of Farm Management, U. S. Deptirtment 
of Agrieiiltnre, has been appointed president and has entered upon his duties. 

New Jersey Stations. — .V tuherculosis-free accredited herd m'tlticaU* has 
been awarded the college farm dairy herd by the llureau of Animal Industry, 
U. S. Department of Agriculture. 

Under the auspices of the Somerset-IIiinterdon IIolstein-Friesian Association, 
the local comity agent, and the college authorities, an aucihm sale of do head 
of registered Holstein cattle was held in the sales pavilion of the college farm 
March 19. This sale proved to he very successful. 

Tlie agricultural students of the college are planning to hold a fair some 
time in May for the puriMjse of bringing the activities of the college before tlie 
peoph* of the State. 

H. U 0)X has been appidnted extension specialist in sials and farm croi)s, 
vice J. TV U. Dickey, beginning April 1. 

Coruell University. — John C. Muddy, extiaision instructor in animal Ims- 
bandry, and Mark J. Smith, assistant extensi<m professor of animal husbandrv, 
have resigned to engage in tanning Waltrn* U. Krmii, extension mstrmflor 
in poulU’y husbandry, resigned .\pril 1 to tak(‘ charge of a coimti\\ estate in 
Westchester (Nnnity, N. Y. 

Pennsylvania College. — A department of poultry hushandr.\ is to he estab- 
lisluHl July U in charge of Tl. Knandel, at prestmt assistant profi^ssor of 
poultry husbandry extension. 

Virginia College and Station, — The State Legislature has made suhslantial 
increase's in the apiiropriations for the coih'ge and extension division, Init no 
change m the appropriation for th(‘ station. 

Hampton Institute. — In common with other negro agri(*nltnral sehools the 
cnrricnlmn of.this institution has hitlierto been mainly of secondary grade. Since 
the passage of the Smltli-Le'ver and Sndth-IInglnss Acts, Imwever, the demand 
for comity agents and teaclu'rs of agrienilture has increased greatly, and with 
the hope of thoroughly eejuipping men te) All these positions annoiinc(*ment is 
now made that beginning in September an agricnltiiral conrst' (»f college grade 
will b(* offered. Fifte(m units of s(*condary work and two yi'ars of actual farm 
life and ex])erienee are to be reipiired for entrance. Instead of four years of 
0 months each, tlie new course will require three years of 12 months eacli, 
thereby makii»g H possible to give the necessary field practice in tlio summer 
months. Warren K. Blodgett, extension assistant professor of rural engineer- 
ing at (\>rn(dl University, has been apr>ointed director of agricultural work. 

Ohio C. Barljer Agricultural and Industrial School. — Under tlu' will of 
the late Ohio <1 F.ai'ber, the bulk of his ef=rtato Is heipieathefl to live lni.st(‘es, 
with instructions to found and Incorporate as soon as possible the Ohio C. 
Barber Agricultural and Industrial School. This school is to he loeatcnl on Mr. 
Barber’s 2,0()d-acre farm at Ihirberlon in Summit County, Ohio, known ns the 
Anna Deiin Farm. The farm is said to possess one of the most elaborate and 
Imposing sets of permanent farm buildings to be found in this cimntry, and is 
valued at approximately $4,0()0,(>()0. 
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Tlie school is expected to become aftiliatt‘d with Western Reserve University, 
its president, Dr. C. F. Thwing, beiiij? niiined as one of its trustees. TIio will 
provides “ f(>r education along agricultural and industrial lines and all things 
}>erlalning thereto, for tlu' benefit of men and women of this and all succeeding 
geiKU'alions, to aid them in beccuning industrious and useful citizens, and espe- 
cially hK)kiiJg to the dc\ (‘loiuiient and i>roper tn'atment of the soil as well as to 
the de\elopment of luanufaeturing industries corua‘ci(Hl or athliated Uierewith.’* 

Provision is made for the location on tiie grounds of other s('hools or insti- 
tutions of kindred pun><*se 

Uiiichonii Tropical Hotanical Station. — The Smithsonian Institution has 
resumed its lease of this station, whi<'h is* located on th(‘ southern slope of the 
Rlue IMoiintains of .lainaica, and it announ<*es tliat tlu’ pri\ileges of tli(» gardiat 
will again he aAailal)h‘ for American botanists. The lahoratorv includes a well 
K('pt botanical garden of Id acres containing s( ort*s of exotic* trees, sliruhs, 
and a plantation of d,(K)d aenvs eontaining nnehona, tea, coffee, and rubber 
Kucal.\ ])tus. and man.\ thlKU’ sjKM'ies. Xtairby is an iindistnrtanl montane 
ram fon^st, with an almost impcaielrahle jungle ot tropical vegetation. 

Research Institute for New Zealand. — Under a becpiest ot tlie lat(‘ Thomas 
rawilau'n, of Nelson, Newv Zcmhind, about .^1 .LMMi.ddd is a\ailable for the found- 
ing ot Faw thorn Institute^ A sii(‘ <»f about 20 acn*s, near Nelson and over](M>k- 
ing Tasmania lta>, has Ixaui secanvd, and budding will be commenecxl at an 
earl> date d' H Kast(‘rii«»ld, professor of ebemistiw in the rni\ersity ol New^ 
Zc'aland. has lu'cai ai>pomted dlnx'tor and T Rigg of the ('ambndi:e rmvcu’sity 
S<]i(»ol of Agnculiun*. agric'uliural chennst. 'Die chief work of the institution 
is to he “ iiisti'uction in and iH‘rforinanc(* of scaentitK* rc'searc'h ; such rc^seanh 
to be d(‘tiiuU‘ly re!al<‘d to the iudusfru's of Nelson and of the Dominion.” 

R(‘organizati<»n of Rritish R<»ard of Agriculture and Fisheries. — Under 
an act reccaitl.v passcxl by 1‘arliameid the* Hoard ol jVgriciiltun* and Fisheries 
lias IxM'n repla<‘(‘d b\ a Minister of .‘Vgriculturc* and Fisheiit‘s ("ounciJs el agri- 
culture arc^ also provided for England and ANalc^s, and an agricailtura 1 udxisory 
Muninittcx' for botli countries Thc» ofliciid organ, •hninidl uf ihv JUxtul (if 
Ai/ri(‘ifli in ( , lias bcxai nx-hristcMicnl tfie Jouniaf of Ihc MnuHlry of . 

I.ord Lee lias hc*en appomtcxl Minislcu ot AgricaiU urc‘ and Fisheric^s, 

TIh' councils of agiiculture proxided arc‘ to in<*lud(‘ rc‘prc'sc*ntalives of local 
agrieuitnral commit tc'c‘s and uomim»es of the* ministry itself. Labor, w^omen, 
hc»rticMilturc‘, agricailtural education and resc‘arc‘h. and th(‘ Agricultural Wages 
Hoard arc‘ to bc' rc‘})rc's(‘ntc*d on these counc*ils, wliicli will meet txvic^e a ,\ear- 
The adxisory emnniittee is a smaller IxmIx, metding quarterly or oftoncu’ and 
consisting of 12 Tnemb(‘rs nominated in ])ar( by the English and Welsh councils 
and in jiart h\ tlie ministr.x. Thc’re will also bc‘ a local agricultural committee 
for c‘ach county, partl.x nominated by the ministry. 

Agricultural Education and Research in tireat Rritain,-“-Tbe Scale Haync‘ 
Agricultural (\>llc'ge at Nexvtcm Abbot in lievon resumed regular eoursc‘s of 
instruct i<*n in agricailturc* in .Taiiuary. A lUyear diploma c’ourse In agricuilture, 
a 2-.\ear c*c‘rtiMcate c*ourse in agrlcailture and hortic'ultnre, and .short courses 
in poultry husbandry, dairying, and .similar subjcx'ts are being oiTercHl. 

Ecu’d Iveagh lias purchased an c'statc^ of about TitH) acres at (^hadac*re Hall, 
Suffolk, and is equipiiing it as a farm school for aimiit 40 or 50 boys. The* school 
is intcuuled primarily for sons of poor parcuits, imrticnlarly farm laboreuxs, but 
provision is also made for sons of small holders and otheu's. Board, lodging, and 
instruc’tion arc* to be entirely free. 

Tile Institute of Ues<*ar(‘b in Animal Nutritien at Aberdeen has heem given 
$50,000 by J. Q. Uow'ctt toward its goal of $125, IKK). 
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Training Returned Soldiers in Canada. — ^At Kentville, N, S., about 80 
nien received trainiug during the past year. One hour daily >vas devoted to 
le<"tures on agrl(nilture and three hours to live stock work, and the remainder 
of the time to practical handling of farm crops. 

Two 12-\\ecks’ courses were given at Fredericton, N. I?., to 85 men. Several 
lectures a week were offered, as well as live stock judging, spraying, and other 
demonstrations and a large amount of practical field work. 

A c*omi)Iotely e<iiiit>pcd farm of 150 acr(‘s, belonging to the experimental farm 
at I.*ennoxville, Quc‘bec, was taken over temporarily by the Soldier Settlenuait 
Board for use in training work About 70 men received instruction on this 
farm. 

Italian Forestry Instruction. — In a recent issue of the Journal of J'oustijf 
a description is given by N. C. Brown of the organization and work of the Royal 
Italian Forestry (’ollege, together with information regarding the reorganiza- 
tion of techni<*al edueation in forestry in Italj, which has been entirely rear- 
ranged in accordance with Important reforms in the law’s of 1910, 1911, and 
1912. 

It appears that in Italy forestry eilncutlon is tudirely in the hands of tlie 
central government at Rome, is supported by funds from the general fon'Stry 
appropriation, ami is supervised by the Dlri^ctor General of Forests under the 
Minister of Agri<‘ulture. It dales back to 18(^9, wdien th(‘ old Benedictine mon- 
astery nt Vallomlirosa was given over to the Royal Fore‘Slry Institute wdiich, 
in spite of limited funds for odueational purposes, fh>urished, and has turned 
out an excellent type of teehnicai forester. 

Under the law’s of 1911 the school was moved to the Oasciiie (hMrden'< in the 
outskirts of Florence, and its official name w’as changed to “ R(‘ah* Islitiiio 
Sui^eriore Forestale Nazionale,” or tlio Royal Forestry College. Since its \x}v 
manent establishment there in 1918 it has received an annual appropriation of 
about i{>40,0<K). In accordance with later legislation, the college has two 
essential functions, viz, didactics, and study and experimentation. It provides 
a two-year graduate course in professional forestry for graduates of recognizcMl 
engineering and agricultural schools, and also confers (Ui)lomaR of professional 
efficiency upon those who have attained particular proticiency in the technical 
work of the State administration. 

The students in the regular course are ollieially a part of the royal corps 
of foresters and are admitted to this school only as such. On the successful 
completion of eompetitive examinations they are given the title of adjutant 
assistant inspector of forestry in the Royal Forestry (Jorps and rtH*eive a 
yearly stipend of about $500 for maintenance. 

Each of the two years of the course of study is divided Into the s(lu>lastlc 
pc^riod in Florence from October 15 to June 15, and the period for held activity 
and inspection w'ork from July 1 to September 30, the remaining time being 
available for vacations. At least one-half of the time and efforts of the faculty 
are expected to be devoted to scientific investigation and experimentation, tlu" 
character of which is determined and supervlstid by an academic board under 
the general direction of the Director General of Forestry at Rome. 

There are also two ranger schools located, respectively, at Oltta Ducal i, In (he 
Abruzzi, near Aqulla, and at Vallombrosa. Both offer one-year courses. There 
are three degrees, viz, forest guard, forest brigadier, and forest marshal. When 
ranger students have completed the course at the Citta Ducali school tliey enter 
the forest service as guards. After a period of three years In the forest, 
selected competent students arc sent to the Vallombrosa school, and on com- 
pletion of the one-year course receive the degree of forest brigadier. A few’ of 
the most profi(‘ient men receive the degree of forest marshal. Students at the 
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Oitfa Diicall school receive about $320 a year and those at the Vallombrowa 
school approximately $300 a year up<Hi graduation as brigadiers, while tliose 
who receive the degree of forest marshal are given about $480 a year and 40 
cents extra per day for subsistence. 

E\t(‘iisioii of Agricultural Home Economics Instructioii in lUdgium. — 
The Minister of Agriculture in Belgium has appointed in each Province a woman 
State' aelviser of agricultural home econfemlcs instruction, chosem from among 
the instnudors of itinerant agricultural home economics scliools. The duties 
of tlH'sc advisers will be to promote economic and social progress in rural 
districts, and to aid farm women in the better tultillment of their duties us the 
mothers of families, houseki'epers, and collaborators of the farmers in the 
tield and in agricultural social work. This will be done principally by means 
of iectunvs and demonstrations, v<*rbal and written advice, (‘tTorts to promote 
the success of the temporary agricultural home economics schools, the orgardza- 
tion of professional agrhmltural unions for farm women, visits to inarki'bs, etc. 

As the r(‘sult of a study in foreign countries last smniiier by the inspi'ctors 
of agricultural home economics instriKdioii in Belgium, there will he ojHMied 
in ()ctob<*r, P.)20, a State liigluu* normal institute of agricultural borne e<‘0- 
nomns. 'riu' ob.iecd of this institute will he not onl> the training of teadu'rs of 
agricullural iMmu* «^'onouii(*s but also of giving farmers’ daughters an oppor- 
tunit\ to r(M‘( iM' instruction in this subject and of de\eJojung in them a love for 
country life It will comprise Flemish and Frem-b sections, and applicants 
for admission ninst fsissess a teacher’s diploma or certiticate of si'comlary 
studies or their c(pn\alont The lust ruetion, which will theoretical and 
praciHul. will he distribut('d over liv(‘ semesters, and will iiududc religion; 
psy(dioIogv . p(nh'!Ln>g.\ , ajiplicd natural seieiici's, anatom.N, hJolog3\ physiology, 
and hxgieiH', domestic ecmiomy, nutrition, sewing, home inaiiagemenl, and 
rural cstlietics; gnrdi'iiing, poultry raising, care of domestic animals, dairying, 
and cIh'csi' making; .small rural industries; (‘leriients of social e<*unomy, law, 
(omiiHM’ce, and accounts, literature and languages; and arts. 

I^roposcd Home Kcononiic.s Work in the American College for (hrl.s wt 
roiistaiitiTiople. - The iiit(u*iiatioiml coniiidttt't* on teaching hoim* e(‘oiiomics 
of the Aincri(‘an Home Economics Association is fonnulaling plans for a de- 
part im*nt of hoim* economics in the AiiK'rican Oollege for (Jirls at ( Mnstantinojile. 
This institution is the only one in the Near East oftmang vocational v\ ork to 
women, and has at presiait odd stiuU'iits of ]S nationalitiejs. Several courses 
in agricnllure and lioiiie (*cui»omics are already being offerefl. Tlie a.ssociation 
has voh^d to raise a fund ot $t),d00, and to sruid out an American profe.ssor for 
thrcH' y<‘ars. 

Southwestern Division of the Anierieiui As.soeiatlon for tlie A(Uanee>- 
nieiit of Science. —A southwestern division of the American Association has 
recently been formed, and among other activities is arranging t«) ha\e hx'tiires 
gi\eii from time to timi' in at liaist four locahth's, Tucson, Ariz., AlbuqiK'rqiie, 
N. Mex., Mesilla Ihirk, N. Mex., and El Pa‘<o, Tex. It is hoped to utilize in 
part the services of scierililic men who may he passing through the Aicinlty. 
Dr. Elliott C. Prentiss, loin Uoherts-P>anner Building, El Paso, Tex., is in 
charge of the matter at present. 

Necrology. — Dr. (Jharies Gordon ITewitt, I>ominion entomologist and con- 
sulting zoologist, died in Ottawa February 2t4 at the age of IIo years. Dr. 
Hewitt was a native of England, re<*olving the degree of D. Sc from the Uni- 
versity of Manclu'Ster. He came to Canada in 1009 as Dominion (mtomologist, 
and had been largely responsible for the notable progress made in developing 
a complete P^ederal entomological service. 
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Dr. ITcwitt was widely knowu among entomologists, being president of the 
American Association of Economic Entomologists In 1913 and a fellow of 
several entomological and ornithological societies. The gold medal of the Koyal 
Society for the Protection of Birds was awarded to him for his efforts in con- 
nection with the treaty between Canada and the United States for the pro- 
tection of migratory birds. He was the author of two well-known books on 
the house fly and innny reports and bulletins, and had just completed an im- 
portant work on the Conservation of the Wild Rife of Canada. 

The recent death of Dr. John Wilson, ItHlurer in agriculture and rural 
economy in the University of St. Andrews, Scotland, in the words of Nature 
“robs the university and science of a keen and brilliant agricultural biologist. 
Dr, Wilson was one of the few wbo regarded agriculture as a sister science of 
biology rather than as a branch of chemistry, and his work on the ImproveineiU 
of farm crojis has lx>rne excellent fruit.” He had worked particularly with 
potatoes, turnips, and oats, developing a very large number of new varieties. 

William Hill, organizer and director of the agricultural department of 
Bethany College. West Virginia, di(‘d February 29 at the age of 55 years. 

New Journals. — The Ecological Society of America has taken over Plant 
World, which is to be rechristened Eroloijn, issued As the oflicial organ of the 
soelety, and published in cooi>eratlon with the Brooklyn Botanic Carden. It is 
to be a quarterly journal for the presentation ot original ar(l(‘b^s, the first num- 
ber being that for March, 1920, with Barrington Moore as editor in clili^f. 

The North Amerivan Veterinarian Is being issued monthly, and (‘omprist's 
edibirial discussions, leading articles, reviews, <‘as(‘ reports and other articles, 
notes, etc. The initial number contained as leading articles Tranniatic Peri- 
carditis of the Ox, by T. H. Ferguson; A Plea for Srandard IMethods of Ksti- 
matiiig the Number of Killed Bacteria in Suspension, b.\ W. E King and U, K. 
Vories; Handling of Stock Hogs, liy A. T. Kinsley; and Sterility of (\>ws and 
its Treatment, by H. Lothe. 

The Journal of the of Comparative Oolopy is iK^ing published by this 

museum, lo(‘ated at Santa Barbara, (-al. The initial number is devoted mainly 
to a description of the museum and its work, wblcdi is stated to be that of 
“accumulating the phylogenetic evidences ofToreil by the eggs of the birds of 
the world.” 

The Oregon (Jrmeer is being issued monthly as the house organ of the Oregon 
Growers’ Cootierative Association in the interests of the commercial fruit and 
nut growers of the State. C. I, Lewis, formerly of the Oregon College and 
Station and now organization manager of the association, is <‘ilitor. 

1920 Convention of Association of Land-Grant Colleges. — Announce- 
ment is made that the thirty-fourfh annual convention of this ass<K'iation, 
formerly the Association of American Agricultural Colleges ami Experiment 
Stations, will meet at Springfield, Mass., October 20-22, with headquarters at 
the Hotel Kimball. 
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Many months have now gone hy since the cessation of hostilities, 
and the return of the American Expeditionary Foi*ces from \A\^stern 
Europe, yet interest is still keen in this country in the tremendous 
])rohIems involved in the reconstruction of France and Belgium. 
Most of the territory actually laid waste on tlie Western Front was 
ju'imarily devoted to agriculture, and the jdiysical restoration for 
farm pur])oses of this great area constitutes in itself a most extensive 
reclamation enterprise. Of even greater magnitude, however, and in 
several ways more complicated and farreaching, is the adjustment of 
agriculture ami rural life in the remainder of Frama* and Belgium to 
]K)st war conditions. 

The need of a com|)rehenMive rehabilitation program has been 
quite generally recognized in these countries, and plans were under 
way befoi’e the signing of the Armistice for a bringing together of 
the various agricultural agencies. Eventually two notable agricul- 
tural congresses were held, the printed proceedings of wdiich have 
recently been issued. The first of these was the French Agricultural 
(Congress, which met in Baris from June 'M) to July 1919. This 
was followed by the National Congress for the Agricultural Bestora- 
tion and Betterment of Biiral Life in Belgium, which met from 
September 28 to October 1, 1919, at Brussels, These two congresses 
were distinct, each working along national lines, but naturally they 
had many things in (‘oiiimon and can conveniently he discussed 
together. 

The French congress w^as sponsored by the National Soiuety for the 
Encouragement of Agriculture, whose executive (!ouncil adopted 
on October 24, 19J8, a resolution advocating '’Si grand agricultural 
congress of the principal agricultural societies and assoi'iations of 
France to determine the objectives of a campaign to restore the agri- 
culture of the nation, particularly in the dovasted regions.'* An 
announcement sent out by the society a few weeks later drew^ atten- 
tion to the advisability of a comprehensive survey of the situation, 
and suggested the assembling of representatives of these bodies as a 
sort of legislature of agriculture to coordinate the efforts of the 
various agricultural agencies of the nation. 
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The congress was participated in by over five hundred delegates, 
representing mainly the national and local societies and similar 
bodies, the agricultural and viticultural syndicates,” and the rural 
cooperative, credit, and insurance organizations. Prominent among 
the participants were the representatives from the Provinces of Al- 
sace and Lorraine. A delegation w^as also in attendance from the 
Grand Duchy of Luxemburg, and Belgium was represented by M. 
Paul de Vuyst, Director General of Agriculture. The presiding 
officer was M, lOmile Loubet, former President of the French Ke- 
public and head of the National Society for the Encouragement of 
Agriculture, who had already served for several months as 
chairman of the organization committee. The first speaker was M. 
Victor Boret, Minister of Agriculture and Food Supply, and many 
other agricultural leaders shared in the deliberations, making the 
assembly immsually representative and influential. 

The Belgian congress was organized under the auspices of the 
National Commission for the Betterment of Rural Life. This body, 
it may be recalled, was established in 1918 following the development 
of the “ Village Moderne,” or Model Rural Community, at the Ghent 
Exposition.^ Its fundamental purpose was to foster on a perma- 
nent basis the improvement of rural and village life, and at the 
outbreak of the war it had completed preliminary arrangements for 
a congress on this subject to be held in the fall of 1914. After the 
invasion of Belgium, however, it resolved itself into the Cimtral 
Commission for the Study of Rural Reconstruction, coo})erHting with 
the agricultural section of the National (yommittee of Assistance and 
Food Supply. Its initial meeting was held in January, 1915, and 
this was followed by others at regular intervals and the steady jirose- 
cution of surveys and studies of reconstruction problems. In co- 
operation with other bodies, among them the Centra] Society of 
Architects of Belgium and local reconstruction committees, plans 
were developed in considerable detail for rebuilding farm structures, 
rural churches, schools, and other public buildings, and efforts were 
made to be as well prepared as possible to resume the national life 
when the invaders’ armies should be withdrawn. The holding of 
the congress here discussed was a logical step in this carefully con- 
sidered national program. 

The aggregate attendance at Bnissels was approximately the same 
as at the French congress, but the basis of organization differed 
considerably. Althougli all individuals and institutions interested 
were eligible to membership, most of the delegates were from the 
several branches of the national, provincial, and local governments, 
the village burgomasters being quite commonly selected. The various 
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agricultural federations, official agricultural societies, and related 
bodies constituted another important group, and special provision 
was made for the educational and research institutions. About 
thirty-five of these institutions were represented, headed by the In- 
stitute of Chemistry and Agricultural Physics of Geinbloux, and 
including the State Botanic Garden at Brussels, agricultural and 
horticultural schools, normal schools, and the agricultural house- 
kee})ing schools so typical of Belgium. A wide range of agricultural 
interests was thus assembled, and the congress vied with the French 
congress in the representative character and renown of its personnel. 

The broad scope of the two congi-esses is indicated by their sec- 
tional organization. Each congress had a section on the restora- 
tion of the devasted n^gions, and this subject was obviously one of 
the most urgent and important under consideration. The remaining 
sections of the French congress dealt with the national livestock 
situation, the relations of farmers to governmental agencies, farm 
labor, colonial agriculture, and miscellaneous questions. There was 
also a section for genei’al questions in the Belgian congress, but its 
distinctive trend to\^ard rural sociological questions is shown by 
its provision of sections on the improvement of rural public services, 
the beautitication of villages, and the betterment of rural life. 

The principal conclusions of the congresses were embodied in very 
extensive resolutions, which constitute in effect bases for the elabora- 
tion of a national agricultural reconstruction program. Those of 
the Belgian congress embraced no fewer than one hundred and 
thirty-six sejiaratc items, and those from the French congress are 
nearly as numerous. Many of the subjects covered were of course 
primarily of local interest, hut not a few dealt with principles and 
policies of much wider application. 

Thus, in regai*d to the restoration of the devasted territory the 
French congress laid much stress on the importance of expert assist- 
ance. It favored the unification of the administrative forces of the 
government into a single reclamation service, with a specialist in 
charge of agricultural reconstruction and a competent staff of em- 
ployees. In addition the formation of central and national advisory 
councils was advocated to represent the farmers and their problems, 
and also the provision of committees of experts to assist farmers in 
their purchases of livestock and in other ways. 

Similarly the Belgian congress, after a special excursion to the 
battlefields of Roulers, Ypres, and elsewhere, laid down the principle 
that the vast problems of rural reconstruction could not be left to 
private endeavor but that there must be adequate and systematic 
assistance from governmental and other sources. The fact was 
brought out that experimental fields had already been established 
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in the shelled areas, and that tests had indicated that many of these 
fields could not be restored to their normal productivity in less than 
five or six years. Detailed suggestions were worked out for both the 
temporary and permanent rebuilding of farm structures, the reclama- 
tion of the devasted lands, and the reconstruction of rural roads, 
telephones, and other public services. KSysitematic instruction by 
lectures and short courses for farmers in these regions was urged, 
as well as demonstrations and exhibits of building plans, improved 
farm equipment, and household conveniences. A special rural exhibit 
was held in Brussels during the congress, consisting largely of models 
and farm plans worked (,ut for the various provinces, and attracted 
much favorable comment ns a concrete illustration of the kind of 
assistance available. 

The livestock situation was considered by both congresses, but in 
most detail by the French, who gave it the status of a distinct se<‘- 
tion. Here again much emphasis was put On the desirability of 
expert assistance. A commission of farmers, teachers, and veteri- 
narians was proposed to indicate the breeds of cattle and sheep 
necessary to replace the animals removed by the Germans, and the 
government was asked to assist in the keei)ing of the various herd 
books, to give increased attention to the combating of contagious 
diseases, to endeavor to develop improved strains of goats, and to 
establish a special livestock section in the National C/Ouncil of Agri- 
culture. 

Considerable importance was attached by both congresses to the 
development of agricultural education. At Pai is, the subject was 
considered chiefly in the section of farm labor, the view being ex- 
pressed that better education and training would reduce the amount 
of hand labor necessary on the farm. More winter courses, both in 
fixed and traveling schools, the establishment of farm apprentice 
schools, and a general redirection of rural education toward the farm 
w^ere also suggested. 

The Belgian attitude is well expressed in the following resolution: 
‘‘ Since moral restoration of the country is even more vital than 
economic restoration and the }>erfection of family education is the 
greatest factor in moral progress, it is of first importance from the 
standpoint of national welfare to provide for the education of the 
rural population, assuring everywhere the means for parents and 
future parents to receive expert preparation.” It was further spe- 
cifically urged that in the interests of efficiency the sons of farmers 
and farm laborers take courses in professional agidculture and farm 
mechanics, and that landowners select their managers and directors 
from graduates of the agricultural colleges. In order to foster mar- 
ket gardening, the organization of “ a thorough and regular system 
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of professional education through series of lectures to fourth grade 
s(jhools, maintenance of demonstration gardens, and similar ways’* 
was favored. The agricultural preparation of teachers in primary 
schools was indorsed, and a general improvement and modernizing of 
methods of agriculture was recommended. 

The strengthening of agricultural research was only incidentally 
touched upon in the Belgian program, but at Paris advanced ground 
was taken in connection with the fostering of colonial agriculture. 
The congress recommended as a minimum program the establishment 
of at least one permanent agricultural station for each distinct agri- 
cultural region in the colonies. These stations would each include 
sections of economic botany and plant introduction, plant propaga- 
tion and distribution, plant diseases, and meteorological observations, 
a rcsear(‘h sec'tion, and a section for field testing and demonstrations. 
Particular insistence was expressed on tlio necessity of ade(|iiate 
facilities, including laboratories, a library, a museum, and a coinpe- 
lent and well-paid personnel, the opinion being ex[)ressed that in the 
past insufficient support had been the most serious handicap to full 
efficiency. 

In addition, it was proposed to sii})plement tliese general station^ 
by a series of special research stations for the st\idy of each of the 
]U'incij)al colonial products, sucli as cotton, vanilla, rubber, sugar, 
coconuts, tea, silk, and livestock. All the.'^e stations would be under 
the iininediate su[)ervision of a Bureau of Colonial Agriculture in 
the Ministry for the Colonies, which would act as a central clearing 
house of information on colonial agricultiu*e. 

Extension work was tacitly ac(H‘pted by both congresses as an 
UT'gent need. One of the Belgian resolutions advocated a system of 
counsellors for small fanners, with duties some^^hat analogous to 
th()se of the county agents in this country. X'nusual emphasis was 
}>iit on the need of activities to im])rove living conditions on the 
farm and to add to tlie at tract ivenejss of country life through the 
provision of home economics and hygiene instruction and tlie instal- 
lation of farm conveniences, libraries, and better mail, telephone, and 
telegraph service, and fire protection. Studies of farmers' dietaries 
l)y the experiment stations were suggested a.s a basis for more pre- 
cise data for instruction in nutrition. Perhaps most novel of all was 
the prominence given to w^hat is termed rural esthetics, including 
a plea for expert instruction in the esthetics of rural buildings, roads, 
public places, furniture, clothing, and the like. 

One outstanding result of the French congress was the immediate 
formation of a National Federation of Agricultural Associations, 
with an enrollment of over thirty national and regional bodies. This 
federation is to be a permanent and active organization, with liead- 
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quarters in Paris, to serve as a central clearing house for the various 
agricultural systems in the coordination of their activities and poli- 
cies and to constitute a single spokesman for their interests. One of 
its specific duties is to hold annually a French congress of agriculture. 

Presumably somewhat similar functions will be performed in Bel- 
gium by the National Commission for the Betterment of Kural Life, 
which is also organized as a continuing body. In tliat case, means 
will be available in each country for perpetuating and developing the 
elaborate programs so carefully formulated. This would seem to be 
very desirable. A most useful service has already been rendered in 
assembling the agricultural leaders of the two nations in these con- 
gresses, and there will be widespread and sympathetic interest in the 
working out of the comprehensive policies which were there agreed 
upon. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGRICULTURAL CHEMISTRY— AGROTECHNY. 

Distribution of the basic nitrogen in phascolin, A. J. Finks and C. O, 
Johns (Jour, Biol. Chern., Jft (1920), No. 8, pp. 375--377). — An analysis of phase- 
olia by the Van Slyke method is reported fiom the Bureau of Cheinistiy, U. S. 
Department of Agriculture. The nitrogen distribution corrected for solubility 
of bas(‘S was as follows: Amid N 10 80 per cent, huinin N adsorbed by lime 
1.72, huniin N Jii amyl alcohol extract 0 31, cyslin N 0.61, arginin N 12.31, his- 
tidin N 5.62, lysin N 9.49, amino N of filtrate 54.04, and nonainino N of filtrate 
3.0 per cent. The percentage of basic amino acids was cystin 0.84, arginin G.ll, 
histidln 3.32, and lysin 7.88. It is pointed out that these results for the basic 
annuo acids were higher, particularly the lysin value, than the results obtained 
by Osborne and Clai)p' by the direct inetbtHl of Kossel and Patten tE. S. R., 
15, p. 748). 

The constitution of capsaicin, the pungent principle of Capsicum, II, 

E K. Ne:lson (Jour. Amcr. Chcm. Sov., Jf2 (1920). No. S, pp. 597-599). — This is 
a continual i(m of the study previously noted (E. S. K., 41, p. 310). 

The lipolytic activity of the castor and soy bean, A. \V. Barton (Jour. 
Amur. Chem. 4^ (1920), No. 8, pp. 620-681). — The Upas(*s of the castor and 
soy beans have l>een studj<‘d with respect to their ranges and amounts of ac- 
tivity in an aqueous solution and to their aetion on lard, olive oil, and ethyl 
butyrate. It was concluded that with lard or olive oil as a .substrate the liber- 
ated acids can not be titrated in a water mixture with an aqueous standard so- 
lution. This difiieulty was over(*onie by adding, before titration, sufiicumt ether 
and alcohol to dissolve all of the fat. 

The castor bean lipase was found to be more intense' in its action than the 
soy bean lipase, but both reacted within the same ranges of acidity. Lard and 
olive oil behaved similarly with respect to enxym activity in the different de- 
grees of acidity. With ethyl butyrate as a substrate, the degree of activity was 
smaller and the range of acidity higher and shorter tiian with lard and olive oil. 

From these observations tiie author concludes that both soy and castor beans 
contain the same lipase or lipases but in different quantity. 

An electrically heated bomb for ammonia synthesis, R. O. E. Davis and 
H. Brtan (Jour. Indus, and Flu gin. Chcm., 12 (1920), No. 3, pp. 287, 288, figs. S). 

The sterilization of oils by means of ultra-violet rays, L. T. Fairhall and 
P. M. Batks (Jour. Bad., 5 (1920), No. 1, pp. 1^9-66, figs. ^). — A study Is re- 
porteti of 2he adequacy of ultra-violet rays for the sterilization of oils to be 
used in the preparation of Utk) vaccines. The oils used in the experiments were 
sweet almond, cottonseed, and olive oil. These were first dried with anhydrous 
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sodium sulphate, ftlterc^d, and then inoculated with various si)oro*fonnlng bac- 
teria or molds and expos(M3 in petrl dishes at various distances from the source 
of the radiation for different lengths of time. The oil was chilled during the 
exposure by floating the petri dish on ice water. It was found that with this 
arrangement the oil could be completely sterilized by an exposure of from 3 to 
5 minutes at a distance of 10 cm. 

The method of exposure dually adopted was that of flowing the oil through a 
spinil tube of transparent quartz liaving a i>ore of from 3 to 3.5 mm. ajid ex- 
tending the length of the mercury vapor lamp. The spiral tube was inclosed 
in a gauze jacket over which Ice water was allow^ed to flow irom a number of 
line jets. The oil was fed into th(‘ spiral by gravity and collected in sterile 
fla.sk8. With this fij>paratus an exposure of 8 minutes at a vr>ltagc of 48, or 
3.5 minutes at a voltage of 00, gave ef(‘(‘ctive sterilization. Dy Incn'iising the 
voltage to 350, a 4-miniite exi)osure was sufllclfuit. About 1,5 liters of oil could 
he sterilized in one hour in this way. 

Further expc?imonts indicated that the action of lipolytic enzyms in oil is 
inhibited by exposure to ultra-violet rays. Except for slight bleaching, the oil 
is in general unchanged ifliysically and chemically by exposure, a It hough in 
tests with olive oil it was found that exi>osure for long p<‘riods of time incr(*as(‘tl 
the acidity of t)te oil proportionally to the length of exi><)sure. 

Effect of the chlorin substitution products of methane, acetaldehyde, 
and of sodium acetate on catalase production, W. E. jmd E, L, Er raa: {Joui 
Bio}. Chem.. (J920), No, 3, pp, S07-Sl/f, /iga, 2). -The ititrodm-thm of iiuToas- 
ing amounts of (*hlorifi into the methane molecule has been fomid to increase 
the destructive effect on catalase and its output from the liver as previously 
noted in (he case of chloroform (E. S. U., 42, p. 250). Similarly chloral 
(trichloracetald('hyde) decreased cnlalasc' more than did acetaldehyde, and 
the introduction of increasing amounts of chlorin into the sodium ac<'tati‘ 
moJe('ule rendered it less efiective in increasing catalase. 

The increase in oxidation following the ingestion of gly(‘ocoll, or a closely 
related compound acetic acid (sodium salt), is attributed to tlic increaM* In 
catalase. The decrease In oxidation arising during cldoroforin and (‘Iiloral 
anesthesia and assumed by sonu' to be the <*aiise of the nar(‘osi.'^ is attributed 
to the decrease in calalnst^’’ 

Extracts of pure dry yeast for culture media, S H. Aykrb and P. Ilurr 
(Join'. Bad.. 5 {1920), No. 1, pp. 89~03). — Some of the ways In which extracts 
from dry yeast have been used in bacteriological work in the research labora- 
tories of the Pairy Division, ll S. Deiiartment of Agri(*ulture, arc described 
briefly. These include the use of fresh jeast extracts for replacing meat ex- 
tract in tlie preparation of jK^ptone broths, and of aiitolyzed yeast i‘xtracts as 
media for f<‘rrnentation te.<;ts and for the growth of pathoginiic types of strep- 
tococci which do not grow in other sugar-free media. Extracts of yeast di- 
gested with hydrochloric acid or with pepsin are thought to off<*r possibilities 
In many lines of bacloriological work where the presence of fermentable ma- 
terial is not undesirable. 

Biochemistry of the acetone and butyl alcohol fermentation of starch by 
Bacillus granulobacter pectinovorum, H. B. Spicakman (Jour, Biol. Chenu, 
41 {1920), No. S, pp. 319-843, figs. 4)- — This Is a study of tlie intermediate 
changes taking place during tlie fermentation of starch by B. granulobacfer 
peaUnovorum with the final production of acetone and butyl alcohol as previ- 
ously noted (E. S. R., 41, p. 415). Prom the results obtained in the investi- 
gation, the details of wld<‘h are presented and described, the chemical changes 
taking place during the fermentation are summarized as follows: 
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B. ffranulabaeter pectinoi)orum growing In a medium rich in Htarcli changes 
the latter into glucose by exoenzym activity. Glucose passes into the cell and' 
is oxidized to acetic and butyric acids. Those acids are in part reduced to 
tlie corresponding alcohols.’* 

PVrniejitation of fructose by I<actobacillu8 pentoaceticus n. sp., W. H. 
Petekson and E. B. Fked (Jour. Biol. Chcm., 41 {1920), No. 3, pp. IfSl-JiSO, figs. 
2 ). — The authors have continued tludr ^tudy of the pentosc^-feriiientlng bacteria 
{h. pcntoac^lirufi n. sp.) found in silage (E. B. II., 42, p, 502) by an investiga- 
tion of the fernjentation of fructose by tliese organisms witli particular refer- 
ence to th(‘ir ability to form mannitol. On the basis of tlie experimental data 
reporte<l sind those of other investigators, the general line of reaction by which 
fructose is broken down and mannitol Is formed is tbonght to be as follows: 

Some of tbe frucl(>S(‘ is first hydrolyzed to acetic and malic acids with tlie 
production also of liydi-ogen. This in turn reacts with more of the fructose to 
form mannitol, while some of the malic mdd formed in the first reaction 
iiroaks dow’u into la<*lic acid and curlxm dioxid. If the frmlose solution i.s 
allowed to terrnent for a long tune, the jimnitol fornu'd undei*goes .slow' fer- 
mentation with the prodmiion of acetic and lactic acids. Soim‘ evidence w'as 
also obtain(‘d indicating that in a i)rolonged fermentation lactic acid itself may 
be broken down to acetic mid b> the pentose- fermenting bacteria. The con- 
vcTsion of fructose into mannitol Is much rn(»re rapid than tbe breaking up 
of mannitol into acetic and lactic acids, a.s sliowm by the bid that In the 
('ally stages of the fermentation mannitol accurnnlaies to the extent of 
fi‘om to 40 iK^r cent of the original fructose but is eventually entirely 
<l(‘st royed. 

Koine aspects of the behavior of charcoal with respect to chloriu, O. S. 

IbniAKT and E. Q. Adams {Jour. Amcr. ('hem. Boe., J/2 (1920), No. 3, pp. 523- 
Jigs. J(i). — A study is reported from the Bureau of (iieinistrx, U. S Depart- 
ment of Agriculture, on the absorption of chlorin by (imrco.d as alTected by 
\ariatioDs of t<‘mi>mataro, the velocity of gases through the (iiarcoal, tlie thick- 
m‘ss of tlie chiircoal, and the gas pi'essure on tlie .snrfaci' of the ch.nrcoal. 

The lie Jioode-perchloric acid method for determining potash, T. K. 
Ki ITT {Jour, ludwi. and Engin. Chem., 12 {1920), No. 3, pp. 276*, 277). — The 
author, at the (b'orgia Experiment Station, presents a preliminary reiiort of tbe 
use of perchlorii' acid iis a substitute for potassium platinlc chlorid in the 
modified De Koode imdliod for the <1eterminati<m of potash previously doscrilied 
by Keitt and Shiver (E. .S. K., 42, p. 301) ). The teclinicpie of the procedure, 
whicJi It is hoped wnll he tesbnl by other workers, is as follows: 

“ IMace 2.5 gni. of tlie sample on a 32.5 cm. lilter paiier and wash successlvidy 
with portions of boiling water into a 250 cc. flask until the washings amount 
to alioiit 200 cc. Acidify the solution wnth 5 cc. of (‘oncenlrated UCI while hot, 
precii)itate the .sulphates by adillng drop by drop, in slight ex(*i'ss, normal Ba(fla 
solution acidified with IICI (10 cc. iisnally sullices). Dool, mak(‘ to mark, and 
shake. Allow' tlie preci]fltate to settle. Transfer a 50 cc. aliquot part, corre- 
sponding to 0.5 gin., to a 375 cc. ]>orcelain evaporating dish, add .’?() cc. of a<iua 
regia, and evaporate to dryness on hot plate; adtl a second portion of 30 ee. 
of aqua regia and evaporate to dryness; then add about 10 cc. of concentrated 
HCl and 20 cc. of distilled w'ater and evaporate to dryness. 

Dissolve in 20 cc. of hot water and add 5 cc. of perchloric acid, 1.32 sp. gr. ; 
evaporate on hot plate or sleani bath until copious fumes come ofl', remove and 
run the liquid around the bottom of the dish, and if it does not solidify on 
cooling, evaporate more and cool again. It can be rapidly cooIihI by floating 
the dish on cold water. Take up the residue with 5 ee. of cold water and add 
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a second portion of 6 cc. of perchloric acid ; evaporate the solution until dense 
fumes of perchloric add appi^ar. In case the residue appears baked, repeat the 
last operation. 

“After cooling, add 20 cc. of 95 per cent alcohol, stir, and allow to stand 
80 minutes. The precipitate may be collected either on a Gooch crucible carry- 
ing a pad of asbestos J in. thick or on a tared filter paper. When the latter is 
used, a good quality 7 cm. filter suffices. The collection of the precipitate on 
a tared filter is generally nioi*e rapid. In either case wash the precipitate twice 
with 95 per cent alcohol containing 0 2 per cent perchloric acid, transfer the 
precipitate using the same wash, and wash until the filtrate and washings 
amount to about 75 cc. Finally, wash twice with alcohol-ether (1:1), using 3 
to 5 cc. each time, to remove all of the perchloric acid. Dry for 30 minutes 
at 120° C. 

“Weigh and dissolve the potassium i>crchlorate from the Gooch with about 
200 cc. of hot water. Use another receiver and wash the pad with alcohol or 
ether to facilitate drying, dry 30 minutes, and weigh. The loss is potassium 
perchlorate, and potassium o:sid is calculated using factor 0.34. Where the 
tared paper is used, no reveighing Is necessary.” 

A table is given of the comparative results obtained on 7 samples analyzed 
for potash by the Lindo-Gladding, De Roode, and the proposed l)e Roode-per- 
chlorlc acid methods. The results by the new method were with one or two (‘X- 
ceplions slightly lower than by the De Roode, and liigher than by the Lindo- 
Gladding met|jod. 

The determination of calcium and magnesium in different saline media, 

E. Canals {BuL S^oc. Chim, France, 4* 9cr,, (J918), No. 10, pp Ji22-Jf80 : 25 

{1919), Nos. 2, pp. 90-9i; 12, pp. 655-658) . — A critical study is reported of the 
degree of precision of various methods for the quantitative determination of 
calcium and magne-sium in saline media. 

The method for calcium recommended as furnishing the greatest precision 
Is its precipitation as oxalate and calculation either as CaCOa or CaO, al- 
though with certain precautions the determination as CaSOi Is considered to be 
satisfactory. If the calcium is precipitat(*d as CaCO» the subsequent oxidation 
to CaO is advised. 

For magne.sium the author recommends its precipitation as niagnosiura 
ammonium phosphate and calculation as pyrophosphate, or its volumetric de- 
termination by dissolving the precipitated magnesium ammonium phosphate 
In HCl and estimating the ammonia colorimetrically with Nessler’s solution. 

Contribution to the determination of zinc in organic materials — urine, 
feces, foods, etc. — with remarks on the zinc content of reagents and appa- 
ratus, A. Weitzel (Arb. Rcichsgsndhtsamt., 51 {1919), No. S, pp. 476-Jf95 ). — 
Two methods of determining the presence of zinc in small amounts in organic 
and other materials were examined, (1) its precipitation from acid solutions 
of the ash of the material by means of potassium ferrocyanld, and (2) its 
precipitation as suli)hid after treatment of the ash solution with .sodium 
hydroxid and acetic acid. In both methods the zinc is finally converted into 
the oxid and determined as such. 

Both wet and dry methods of oxidizing the original material were found to 
give equally satisfactory results, and no difference was noted in the accuracy 
of the final results with either of the above methods of precipitation. The 
second method is, however, recommended In preference to the j)otassIum ferro- 
cyanid method as being more rapid and requiring fewer reagents. 

It was found that zinc-containing apparatus such as Jena glass could be 
used with safety In zinc determinations except In the presence of phosphoric 
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add or fluorlds» both of which brought about an appreciable solution of the 
zinc from the glass. The necessity is consequently pointed out of using zinc- 
free glassware In the determination of zinc in organic materials likely to 
contain phosphates or fluorids. 

A simple, rapid method for the determination of halogen in organic sub- 
stances, W. A. Van Winkle and G. McP. Smith (Jour. Amer. Ciiem. S'oc., 
(VJ20)t No. S, pp. SSS-SJtl, figs. S). — The method described is said to be appli- 
cable to the determination of chlorin, brornin, or iodin in volatile substances. 
^’he materiah volatilized with air, is drawn through a heated quartz tube, 
the combustion products are absorbed in alkaline .sodium sulphite solution, the 
excess of snlphite is oxidizt^, and the halogen Is finally determined by the 
Voihard volumetric method. The method is said to be simple, rapid, and 
accurate and, with certain modifications, to he equally aj^plicablc to non- 
volatile organic materials. 

A modification of the apparatus for the determination of arginin nitro- 
gen by Van Slyke’s method, G. E. Holm {Jour, Amer, Chem, ^oc., If2 (1920), 
No. S, pp. Gil, GJ2, fig. 1). — The essential feature of the apparatus, which has 
btKTi devised at the Minnesota Exi>eriment Station, is a straight piece of glass 
tubing 10 cm. in length and cm. in diameter in which tlie stem of the 
Kjeldnhl trap i.s fitted i)y means of rubber stoppers, which also contain inlet 
and outlet tubes for water. The tube thus serves as a condenser for the vapors 
passing up into the trap from the Kjeldahl flask to which it is attached. The 
neck of the flask is cut off to a length of about 10 cm. so that the apparatus 
may he used in tlie ordinary Kjeldahl rack. To eliminate the necessity of 
opening the flask when the water is adiied before the final distillation of 
ammonia, a separatory funnel is also Inserted in the stopper of the flask. 

In using the apparatus a ‘Stream of water is sent through the eondenser dur- 
ing the six hours’ <ligesti<ui with potassium hydroxid, after which the con- 
(haiser is drained and tlie system allowed to cool before the final distillation 
takes place 'Plie advantages of the apparatus are said to be that there is no 
danger of loss tlirough bumping, no transfer of material is necessary, and the 
cxi>ensiv(* Eoiin bull) is eliminated. 

The determination of small amounts of nitrites, particularly in corned 
beef, F. Aitkuilvch and G. Ujess {Arh. KeicJisgs7idhtsamt., 51 {1919), No. S, pp. 
552-555). — An inxestigation of possible methods of determining nitrites when 
present in small amounts in meat was undertaken on account of the fact that 
the addition of nitrous acid or nitrites to meat as preservatives was forbidden 
by law in Germany. The possible reduction of nitrates to nitrites in meat 
cured with saltpeter was also investigated. 

It was found that errors in the colorimetric determination of nitrates by 
m-phenyienediamin could be avoided by tlie addition of sodium acetate and 
acetic acid, and that the interfering soluble proteins and colored substances 
in the extracted meat samples could be removed by precipitation with a colloidal 
Iron hydroxid solution. By following these precautions, the tecdinique for which 
is described in detail, It was found possible to recover 95 per cent of added 
nitrites in meat samples. 

An examination for nitrites of meat cured with known amounts of saltpeter 
showed that there was no appreciable reduction of nitrates to nitrites on stand- 
ing. Synthetic sodium nitrate was found to contain as a rule less thau 0.5 
per cent of sodium nitrite. 

Id conclusion, the authors state that cured meat which is found to con- 
tain more than 15 mg. of sodium nitrite to 100 gm. of the meat must be con- 
sidered to have been treated with nitrites. 
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Determination of inaKoe^ium in blood« W. Deni8 (Jour, Biol. Chenu\ J^l 
(J020), No. 3, pp. 36S--^63 ), — A method of deterniliiin^r magneHhim in small 
amounts of blood plasma Is describefl, which consists essentially in the pre- 
cipitation of the calcium In th(» plasma by Lynmn\s method (E. S. R., 37, p, 
207), the removal of organic matter from the tiltrat(‘ by oxidation with sul- 
phuric acid, the precipitation of magnesium as magnesium ammonium phos- 
phate, and the nephelometric determination of the phosphate by the reagent 
of Pouget and Chouchak (E. S. K., 20, p. 703). 

The procedure, as carried out by the te<‘hnique which is described In detail, 
has given an average magnesium recovery of 04 per cent in pure solutions con- 
taining from 0.02 to 0.1 mg. of magnesium. In more than 100 determinations 
on blood serum in both normal and pathological eases, the magnesium has 
varied from 0.8 to 3.8 mg. per 100 cc. of plasma. Excluding the pathologl(‘al 
material, values from 1.0 to 3.r» mg. have l)een obtained. 

Determination of chlorids in wiiole blood, J. H. AiTvSTin and D. I). Van 
Slyke (Jour. Biol. Chrm., J/1 (1920), No. S, pp. S^S-SJfH ). — Aji investigation of 
the applicability of the Van Slyke-Ponleavy method for plasma chlorids 
(E. S. K., 40, p. 714) to the det<^rmination of the chlorld content of whole 
blood is report(‘d. 

It was found that the direct aT»i)lication of the metliod to whole blood gives 
readings too high by 30 or 40 per cent, owing to the property of binding silver 
possessed by some component of the laked cells other than the chloHd, but that 
by precipitating the imotein with picric acid alone or with picric and nitric 
acids after hiking, and then treating the protein-free filtrate witli silver nitrate 
and conducting the titration as in the Van Slyke-Donleavy method, accurate 
results may be obtained. The technique of the modification is described in 
detail. 

A system of blood analysis. — I, A simplified and improved method for 
determination of sugar, (). Folin and H. Wir (Jour, Biol. Chem., Jft (1920), 
No, S, pp. 367-S74f O- — Certain modifieations have been made in the method 
of determining sugar In blood described in the system of blood analysis pre- 
viously noted (E. S. It., 41, ]>. 13) 

In the modified proeednre reoxidations of the cuprrms compounds, found to 
be a source of error when tubes of varying sizes are used, are excluded by the 
adoption of blood sugar tubes of definite size and shape, the 8iK*cillcatIons for 
which arc given. The blank due to the blue alkaline copper tartrate is elimi- 
nated, and the error due to the so-called phenols in blood filti’ates is removed 
by replacing the regular phenol reagent of Folin and Denis by a reagent wliich 
reacts with cuprous copper in acid solution without producing a color with 
phenols. The reagent Is prei)ared by transferring to a liter beaker 35 gm. of 
molybdlc acid and 5 gm. of sodium tungstate, and adding 200 cc, of 10 per 
cent sodium hydroxid and 200 cc. of water. The nrlxture Is boiled vigorously 
for from 20 to 40 minutes to remove the ammonia present In t)>e molybdlc 
acid, cooled, diluted to about 350 cc., 125 cc. of concentrated (85 per cent) 
phosphoric acid added, and the whole diluted to 500 cc. 

A comparison of blood sugar values per 100 cc. obtained by the original and 
the revised methods indicates that the new process tends to give slightly lower 
values than the original method. 

Tables of refractive indices. — t. Essential oils, R. Kanthack; edited by 
J. N. Goldsmith (London: Adam Hilffer, Ltd., 1918, vol. 1, pp. 151 ). — In this 
volume, which is the* first of a series of tables of the refractive Indices of 
technical products, 1,500 measurements on over 500 distinct essential oils, 
comi)iled from various sources, are recorded. The author emphasizes In hl» 
preface the necessity of clearly stating the temperature of observation of 
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rofracfivc Indices under all circumstances. A list of 282 refereneos to the 
literature is included. 

A preliminary note on some new factors affecting the hardness of gur 
or crude sugar, T» S. Swadi {Agr, Joui\ India, 14 No. S, pp. JfSJ-439 ). — 

Treli miliary data on tlie composition of samiiles of gur, and of the soils and 
waters In the localitu^s growing the sugar cane from which tiie gnr samples 
were prepared, are iircscnted l<h*om these the author draws tlie tentative 
(‘onchision that soli and water have an important bearing on the hardness ami 
keeping quality of tli(‘ gur, the greater the alkalinity of the soil and water 
the softer being th<‘ gur. 

Maple sugar sand {doin'. Apr. and Hort. [QnvheiAr 2d (1920). No. 0 [HnpHfih 
Ud I, pp. Kid. NUf ). — At ((‘lit ion is called to sugar sand as a valuable by-product 
(»1 the mat>le sugar industry, and a brief method is outlined for its preparation 
bir market 

"riu' sugar sand, largely composed of calcium malate, s(‘parates from tin* sap 
(luring its concentration to sinif), some of It depositing in the evaporator. The 
i-est can h(‘ removed from the sirup either by s('(tling or l>y tiltering through 
(laniicl or felt. Jt is then wa.shed with hot water to remove adhering sugar 
:imi dried on cotton or r»aper. If properly washed, the di\\ sugar sand will he 
powder.N or lnmp> and will vary in color from whiti' to dark brown, depending 
upon tia^ (luality (»f the sirup 

[Manufacture of soi'ghum hirupl, J J VVillaman, U. INI. Wnsj, and C,. T. 
liULL (MiniiCiiot(i\sia. Jiul IS7 {1919). pp 32-55, po'i. N)~'1'lie manulactnn* of 
sorghum sirup on a large scale is discussed in detail. 1 >(‘scri[>tious are given 
of suitai)le iacUor.x buildings, <w'aporators, filter pre.s.ses, and miseellaneous 
(‘quiimient, and the various processes involved in the manufacture of tin' siruji 
are explained and tlaur ?*elatl\e merits discnssial. These include the extraction 
of the Juice; dch^cation by )M*at, by heat and lim(‘, and by other means; 
evaporation of the Juice in dir(‘Ct lire and steam coil evaporators and vacuum 
])aus ; and (‘laritic'tition, co<»iiiig, and packing of the sirup. 

Aiialy.si's compiled trom ditTcreut sources are re])orted of sorghum sirups 
Irom various loeaiiti<*s and produced by various methods. Tluvse ligures indi- 
<*alt* that there Is a dinn't ndation between the amount of Una* used in the 
(iefecation and the acidity oi tin' sirup. The xwoportion of sucrose to dex- 
trose in the siriq) depends mainly on the maturity of the cane and tin' acidity 
during <lefe('ation and aporalioii. The annamt of mineral matter is pro- 
portional to tlie lime usinI. Tin' .standard den.sity for sorglium .sirup is such 
that there is about 7r> jier cent of total solids. 

In dl.seussing tin* economie considerntiiuis of sorghum sirup mauufaeture, it Is 
shown tliat as a rule' the small-scale manufacture is not an economic jirocedure, 
ami that factori<*s at ]irescnt operating on sucli a basis can as a rule protiiably 
install additional eipiipment. Estimates are given showing tliat the total eost 
of producing sorghum sirup per season lii 1018 in mills of a capacity of 1,000, 
20,000, and 70,0(X) gal., resja'Ctively, was about 75, 51, and 4G cents p<'r gallon. 
Tallies are also given for computing the ainoimt of available sugar contained 
in one ton of cane by means of the Baum6 hydrometer reading of the Juice, 
and of the composition and relative values of thref' grades of sorghum cane. 

METEOEOLOGY. 

Factors of climatic control, W. J, IIi^MciinKYa (Jour. FiankUn Irn^t., J8H 
{1919K No. 6, pp. 775-810; JSO (1920), No. J, pp. 63-98, pL 1, fipn. II).— The 
chief factors of climatle control enumerated in this article are latitude, bright- 
ness of moon and planets, solar ** constant ” at a tlxed distance, solar distant'. 
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obliquity of ecliptic, perihelion phase, extent and composition of the atmosphere, 
vulcanisni, sun siwts, land elevation, land and water distribution, atmospheric 
circulation, ocean circulation, and surface covering. The article deals especially 
with the relation to climate of vulcanisni, land elevation, atmospheric and 
ocean currents, sun spots, carbon dioxid content of the atmosphere, and surface 
covering. 

“ It appears from various considerations that, with a constant or nearly con- 
stant output of solar energy, the earth itself posstvsscs the inherent ability to 
profoundly modify its own climates, whether only local or world-wide. Thus, 
a mere change in land elevation, whetln^r of plateau or of mountain range, a 
thing that appears often to have happened, must alter both the local and the 
leew’ard climates, and, by reducing the general liumidity, soniew^hat lower the 
average temperature. Besidt^s, a change in land elevation of any conslderal)le 
extent is prettj^ certain to be accompanied by a somewhat corresponding 
variation in continental urea and such modification of shore lines and ocean 
beds that greater or less changes must follow' in the directions, tern t)eratu res, 
and magnitudes of ocean currents, in the location and intensity of permanent 
‘highs’ and i>ermaneiit ‘lows,’ in tlie direction, force, and temiierature of local 
winds, in the amount and kind of local precipitation, and in a host of other 
meteorological phenomena. 

“Again, as the laws of radiation indicate must lie true, and ns observations, 
at least back to 1750, tlie date of the earliest reliable records, show*, the tem- 
perature of the low^er atmosphere depends in part upon the amount of dust In 
the upper air, in the sense that when this amount is great the average temiiera- 
ture at the surface of the earth is below normal, and when the dust is absent 
this temperature is comparatively high. Hence, as there appear to have btH*n 
several periods of great volcanic activity in the past with InUu’veniiig periods 
of volcanic qui(?scenoe, it is inferred that volcanic dust in the upper atmosphere 
w’as at least one important factor in some, if not all, of the grejat and universal 
climatic changes that have left their records in abandoned beaclies and for- 
saken moraines.’’ 

It is suggested that the greatest of our past climatic changes may have been 
caused “by the roughly synchronous variations in continental h'vel and voh*anic 
activity; universal cold periods coming with increase In vulcanisni, increase in 
elevation, and the obstruction of interzonal oceanic circulation; universal milil 
periods when volcanic dust seldoiu veiled the skies, w^hen the continents had 
sunk or been eroded to low^ levels, and when there w^as great freedom of oceanic 
circulation from equatorial to polar regions; mild universal climatic oscilla- 
tions with temporary changes in vulcanism ; and mere local climatic changes 
with variations in such local climatic controls as near-by elevations and neigh- 
boring ocean cnrrerits. ... It is but reasonable to suppose that the world is 
yet to know many another climatic change, in an Irregular but well-nigh endless 
series, often local and usually slight, though alw^ays important, hut occasionally, 
it may be, as in the ages gone, . . . universal, profound, and momentous.’’ 

The variability of corresponding seasons in different years, F. Stupart 
{Jour. Roy. Astrom. ^oc. Canada, IS {1919), No. G, pp. 250-26S ; ahs. in 8ci. Abs., 
Sect. A-Phys., 22 {1919), No. 264, P- ^ 44 )* — Discussing this subject particularly 
with reference to the wdnters of 1917-18 and 1918-19 in Canada, the former 
being phenomenally cold and the latter phenomenally mild, it Is shown that in 
the first case “ the North Pacific low'^ pressure w^as situated much farther south 
than usual, and its offshoots, in the form of traveling low areas, passed Into 
Canada over southern British Columbia and thence kept away to the southward, 
and the result was a prevalence of northerly winds, not only in the western 
provinces but also In eastern Canada.” During the winter of 1918-19 “the 
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North Pa rifle low was extremely energetic and in a stream of offshoot cyclonic 
areas, which impinged on the northern Alaskan roast, prevented the formation 
of antiryclonic conditions, and passing first southeastward, finally moved east- 
ward as dispersing areas across the western provinces, there giving most per- 
sistent gradients for southerly and southwesterly winds with unseasonably high 
temperature.” The author suggests further investigations regarding the control 
of Ihe great centers of action in the North Pacific and North Atlantic, particu- 
larly the effect of changes both In position and tempt^rature of the great ocean 
currents. 

The book of normals of meteorological elements for the British Isl€?s 

{Met. Off. {(it. Book of Normals, /, 191V, pp. 9 if)- — This document 

gives moidhly and annual averages of temperature, rainfall, and sunshine for 
the period of .‘15 years, 1881-1915. 

Predicting stream flow in the Sierras^ J. N. Le Conte {Jour. FAertririty, Jfl 
(1918), AVj. pp. 2if8-2i)l, figs. 27). — Data on snowfall and also on the rate of 
melting of snow on the ground at Summit, Cal., at an elevation of 7.<KX) ft., for 
29 years are reported and discussed, the purpose being to show the relation be- 
tween the Iralividual seasons and the average for tlie entire period. 

W’hlle the results are considered rather unrelial)Ie, it is staled that “ enough 
is hi-ought out to show a definite law.” Hy imposing the mean curve of snow- 
fall for 20 years on the curves for each year probable curves of melting are 
de(1uc(‘d, which indjcute that ” if on the first of April llio actual curve falls 
below tlie mean, tlu‘ statson will probably he a dry one so far as siiow-fe>d 
str(‘ams ar<‘ conceriKMl. If, on the contrary, the actual curve of melting falls 
far above tlie mean, the snow w’ill lie long in the mountains, and floods will 
come late.” 

Deteriiiiiiation of water supply from snow fields (Fngm. News-Rec., 83 
{1919), N(h 17, pp. 70()-768, fig. 1). — This article describes and illustrates 
Church’s snow samider; gives tables prepared by Church and Smith, showing 
the relation between depth and water content of snow, based on several years’ 
sludies and snow surveys in the Sierra Nev^iida Moimtcains in Nevada, previous 
accounts of widch have been noted (E. S. 11,, 88, p. 416; 41, p. 211) ; and dis- 
cusses the us<* and value of the sampler and tables in estimating in advance the 
amount of water available for irrigation and power purpiises. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. Ostkandek and G. S. Smith {Massachusetts Sta. Met. Buis. 
373-37/f (1920), pp. 4 c( 7 c^,). — Summaries of observations at Amherst, Mass., on 
I>ressure, temperature, humidity, precipitation, wind, sun.shine, cloudiness, and 
<*a8ual phenomena during January and February, 1920, are presented. The data 
are briefly discussed In general notes on the weather of each month. 

M<^teorological observations of the College of Belen, Habana, 1918, 
L. (tAN(jotti {Ohserr. Met., Magnet., y Seis^nico Col. BeJen [Ilahana, Rescua 
Met.], 1918, pp. fi-f [771 ).— Detailed daily and monthly summaries of observa- 
tions on pressure, temperature, precipitation, evaporation, humidity, wind, and 
cloudiness are given, and the characteristic meteorological features of each 
month are described in notes. 

British rainfall, 1918 , H. R. Mirx and M. ue C. S S.vlter {London: Edward 
Stanlord, Ltd., 1919, pp. 68-i-[2ff2}, pis. 4, figs, SO; ahs. in Nature [London], 104 
{1919), No. 2617, p. 4^i )- — Is the fifty-eighth repoil of the British Rainfall 
Organization and its last as an Independent organization, the control of the work 
having passed to the British Meteorological Office. The reiK>rt contains, as 
usual, tabular summaries of data recorded by about 5,0(K) voluntary observers. 
It also contains special articles on The Development of the British Rainfall 
Organization Since 1010, by H. R. Mill, and on The Relation of Rainfall to 
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Oonfi^iration, by M, do C. S. Salter, the latter of which has been nottMi pre- 
viously (E. S. R., 41, p. 510) 

Rainfall maps are Klven which show for each iiumtb the actual rainfall In 
Inches and the percentage of the average. A c<0ored map Is given which shows 
the rt‘lation of rainfall in 1918 to the average of 1875-1909. Evaporation and 
percolation data from several stations are also included. 

Meteorology and agriculture, T. B. Franklin (Jintr. S<‘Ot. Met, i8oc., 3. fter., 
18 il9Jl9), No. 36, pp. 76-S3: ahn. m Scot. Jour. Apr.. 3 (1920), No. JT, pp. 90- 
93 ). — This paper dlseiissos brlell.\ and in a nontechnical way the relation of 
meteorological conditions to the soil supply of lioat, water, and air required 
in plant growth, and also reports results of experiments by the author showing 
the action of soil mul(*hos (surface tillage) and protedion from the wind in 
conserving soil moisture and increasing the yi<‘ld of potatoes. 

SOILS— FEETIUZERS. 

Soli survey of Linn County, Iowa, F. H. TIow'e, T. IT Benton, M, Y. liONO- 
ACRK, and A. H. Meyer {('. S. Dept. Apr., A Jr. Sheets FielJ Oper. flut. Soils, 
1917, pp. fig. 1. viap 1 ). — This survey, made in coo|KU*atlon w^ith the I(uva 
Ex])eriment Station, deals with the soils ef an area of 45.3,760 acres in east- 
central Iowa, which lies within tlie glaciated portion of the State. The topog- 
raphy of the greater part of the area is that of a partially eroded drift plain, 
a feature of which is the occurrence of lenticular hills and ridges. Apparently 
every part of the area is reached by tributaries and minor drainage' w^ays. 

The soils of the county are derived mainly from loess, glacial till, ttnd 
alluvial deposits. The glacial soils occupy tlie largest area. Including muck, 
27 soil types of 12 series are mapp(*d, of which the ("hirrington silt loam 
covers 40.7 per cent and the Carrington loam Id per cent of the area 

Agricultural study of tlie soils of Cochin China, V. Bessy {Hnl. Apr. fust. 
Sei. Saigon [Cochin China], 2 {1920), No. /. pp. 1-11 ). — The soils of Co(‘hin 
China are divided into soils of recent alluvial origin, soils of ancient allinial 
origin, and red soils of volcanic origin. Physh-al and chemical analyses of 
the different phases of each division are report<Ml and discussed. 

The soils of recent alluMul origin are generally very fertile, but rtsiulre 
cultivation with high-powered machinery during a time of the year wdien 
the moisture content is at the optimum. They respond particularly to addi- 
tions of phosphatic and calcareous fertilizers. The most recent alluvial 
dei>osits contain a considerable proportion <;f chay, which Is thought to explain 
the great tenacity of these .soils. These soils contain a considerable quantity 
of humus and an important reserve of organic matter, and are well supplied 
with nitrogen. It la noted that both the soil and the subsoil contain more 
magnesium than lime 

The older alluvial soils have about the same characteristics as thos(> of more 
recent origin, except that the proportion of clay is somewhat lower. The soils 
of rec^ent alluvial origin also contain certain areas of a highly acid nature, 
due to the presence of the sulphates of Iron and aluminum. The valley alluvial 
soils are characterized by considerable gi'avel and mixtures of sand and 
organic debris. These soils are generally easy to cultivate. 

The soils of ancient alluvial origin are easy to cultivate, but require abund- 
ant applications of fertilizers, particularly stable manure and other materials 
to increase the humus content. Additions of phosphatic and potassic fertilizers 
are also considered advisable. These soils are very permeable and are usually 
8ilI(*(H)US clays. They are generally deficient in fertilizing constituents. 





SOILS— FEKTILIZEKS- 


717 


The red wolls are 8lli(*eouw clays to their total depth, with the clay fraction 
pre<loiainatin^?. They have a hijyh capacity for retaining moisture, and con- 
tain a varying proportion of silice<»us and strongly ferruginous gravel. The 
red soils are generally deficient in potash and lime, and are generally well 
supplied with nitrogen and phosphoric acid. When properly treated It is 
considered possible to conduct general agriculture lii tlie red soils. 

The inoveinent of moisture in soil by capillarity, W. (iAKDnkk (No// Net., 7 
(/P///), No. P7>- fiffH. S). — In a contribution from the Utah Experi- 

ment Station, the author pre^ents a mathematical analysis of the subiwt to 
-.liow that the density or mass of moisture per unit \oluine in soil may he 
cvfiressed in tlie fonnula ) V*. Tn tliis p is tlie density, A and H are 

nitegration constants, and ./• ap])arently denotes distribution. 

In tiu* station laboratory .several preliminary observations were made as to 
th(‘ moisture dlstriiait ion at tla* steady state. The inoistun* was allowed to 
p(‘ru'trate by capillarity into hori/.<uital tubes of about 4 cm. dianader cmitaining 
lim* sanfl, and vv'UvS evaporated fnmi the remote end. I'hc tubes, about 0 ft. 
in length, were mounted In such a wa,\ as to rotate about an axis peri)eiidi(*ular 
tn the tube, and a reent'd of tiie changing moment due to the moisture as it 
nejil forward was kept as a guide to the degree to which a stt'ady state wa.s 
a])proa(*lied. The re.suils are grapliicallj n*port(Ml, and it is the opinion tiiat the 
av‘''iimption.s which ha\(‘ iunai made in tlie tlanirctical considerations may af- 
fect tlie magnilude of the exponent in tlie etpiation, l)ut the exiierimental data 
would seem t(> indicate that the etjuatlon is not far troin eorre(*t. 'Phe ex- 
)icrinK‘ntal errors w'<u*e I'atber large, owing to tli(‘ fact that sliglit ina^gnlarit ies 
in the manner of pm king the soil and other attendant experimental di/liculfies 
tended to modify tla* nwnlts ohtaim*!!, 

d'hrts* r<‘ferenct's to 1i1(*ratiii*e bearing on tta* subject are ap]K‘ml(*d. 
Adsorption phenomena in soils, I>. .1 IIissink ((Vov//. P'ccA/>/., 7(1 i/iUP), 
\o. So, pp. 1 1 UfC) : aha, in Cfiom. JS (J9J9), No. p. S266 7 Jour. Soo. 

(Jicin. Indufi., JS {iPlU), No. JS. p. — Tlie aiilbor calls attention t(> wiiat 

be consiilers to be the errom«Hiis intei pretation of 4‘xperimt‘nt s by otbet‘s, 
notalily tho.se of Van H(‘minel(*n. on the relative adsorj>ti\e powan- of difl’td'ent 
soils for the cations sodium, ammonium, p/dassinm, calcium, and magnesium. 
It is believed that the amount of a cation a<lsorl>cd from a solution dcpisuls on 
tlK' amount already ad.soriuMl in tin* soil, and tliat In t>rdi*r to ascertain the 
relative adsorption attiniU(*s of cations it is lus'cssary to treat soil containing 
only one adsorbed cation with solutions of the otin rs. 

Experiments with clay containing only amimmiuni as the adsorbed cation 
gave the folJowdng descamding order of adsorptive atlinity : IMagnesium, ealeium, 
ammonium, iiotnssiuni. and sodium, Fnmi exi)eriineuts with iKU-mutlt It is 
concluded that the ferric Ion is not contnineil in it in such a way llmt it can 
<‘nler Into adsorption (*<tuilihrium with other cations in solution. 

Disinfection of soil, E. JVliiUu: (/bof/. Agr. et Vttiv. {Ed. VEst-Cenfre) , J^t 
{3920), No. 6, pp. 33S-tJ/0 ). — A review' is given of the work of ollK*rs bearing on 
the subject, and the results of two series of exiicriments are reported. Field 
and gartien experiments w'cre conducted on a heavy siliceous clay soil at the 
National School of Agriculture at Hermes. The crops w'ere potato(‘S, buckwheat, 
tomatoes, carrots, beans, and leeks. Several different sulistiinces, including 
sulphur, copper sulphate, potassium permanganate, calcium hypochlorite, char- 
coal, toluene, formal, lysol, carbon disulphld, and oxygenated w^ater, were used. 

In the field the action of the different substances was clearly manifest. Pota- 
toes matured earlier and the quality was Improved. Sulphur gave the la*st 
results, and copper sulphate showed some increase in yield. Toluene also gave 
good results. Oaloliim hyp<»chlorite gave the best results with buckwheat. 
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In the garden experiments the materials added gave good results with all 
the crops, not only in increased yields but also by improvement in quality and 
condition. The bean crop was increased 120 per (*ent with calcium hypochlorite 
and 70 per cent by a simple application of charcoal. The yield of tomatoes 
was increased 45 per cent by the use of antiseptics and the carrot crop 200 i>er 
cent, the quality of the latter being also considerably improved. The use of 
antiseptics was markedly effective in protecting the crops against parasites, 

Greenbonse and plat exjKulmonts with tomatoes, cucumbers, and carnations, 
on a clay soil rich in iron oxid and deficient in lime, are also reported. The 
best results in these experiments were apparently obtained with toluene and 
carbon disulplild. It is noted that different results were obtained with different 
materials added, tlie specific result depending upon the chemical composition of 
the material and the species of plant on which it was used. For instance, in a 
comparison of the two sets of experiments It is noted that sulphur and copper 
sulphate gave better average results on potatoes and toimitoes than on any 
of the other crops, and lysol and formol gave better results on carrots. Tomatoes 
were benetlted more by toluene and carbon bisulpliid than by any other material. 
The use of lysol and formol together diminisluHl their eftectiveness, while the 
addition of calcium hypochlorite and charcoal to sulphur increased its effective- 
ness. 

Attention is drawn to the difliculty of distinguishing betwei'n the fertilizing 
action of the materials used and their antiparasitic action, and It is concluded 
that more research is necessary to place soil sterilization on a practical woj-king 
basis. 

The disinfection of soil and its partial sterilization, I., Malpeaux {\'ie 
Agr. ct Ruralc, [10] {1920), No. 6, pp. 94-97, figs. 3).-~A review is given of a 
number of experiments by others on the partial stmolizatlon of soils, with par- 
ticular reference to (be use of sulphur componiids. 

Research on soil reaction, E. IlABATf: {Prog. Agr. et Vitic. {IJd. VEst-Centre) , 
4f {1920), No. 7, pp. 101-165). — Different methods of determining and studying 
soil reaction are reviewed, and the interpretation of the results of such studies 
from tbe soil fertility standpoint is discussed. The use of organic nitrogtMious 
fertilizers is advised on strongly basic soils, and it is stated that numerous 
tests have shown that soils of acid reaction are almost always dehebmt in avail- 
able phosphoric acid. Natural phosphates are recommended for such soils and 
superphosphate for strongly alkaline soils. It is concluded that a study of soil 
reaction should always be conducted In soil surveys, and that data regarding 
reaction should always accompany soil analyses. 

A study of methods of determining soil alkali, D. W. Pittman {JHah Eta. 
Bui. 170 {1919), pp. S-21, figs. 8). — This bulletin reports comparisons of dllTerent 
metliods of testing alkali soils, both as to results and relative variability, a 
study of some of the irregularities in the water extraction method of testing 
for sodium carbonate, and a study of crop germination as an indication of 
alkalinity. 

It was found that tbe many different methods of determining and expre.ssing 
the alkali content of a soil give widely varying r€*vsults, especially with reference 
to the sodium carbonate content. Tbe amount of basic carbonate determined 
in a soil by water extraction was found to vary with the organic content of 
the soil, the time allowed for equilibrium, and the proportion of soil to water 
used. 

Studies of the absorption of sodium carbonate by synthetic soils showed a 
large but widely varying absorption of the carbonate which was in general, how^- 
ever, proportional to the organic matter content of the soil. The stage of equi- 
librium was also very largely dependent on the amount of water used, and ex- 
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tiiK’tion was relatively less where a small amount of the salt was added 
■on finally 

Tin* toxic limits of alkali salts In a soil were found to differ with the different 
m(‘thods of determining the salt In the soil. Data are given showing the degree 
of toxicity of the three most important alkali salts — sodium chlorid, sodium 
carbonate, and sodium sulphate — as indicated by germinating wheat kernels In 
soils to which these salts were added in different amounts. Graphic data are 
also given showing the relationship between the toxicity of these salts and dif- 
f(‘rent methods of determining the salt content of soil. 

The tolerable limits of the contamination of the Weser River water by 
wastes from the potash industry, Kfrp {Arb. Reichsgmdhisamt., 51 (1919)^ 
No. 2, pp. 239-289). — A rather extensive study of the contamination of the 
water of the \Vest*r River in Germany from the waste pi od nets of potash indus- 
tries is reported. 

It was found that fish life was not materially injured until a hardness 
degree of 110 w’as reacheil in a concentration of chlorin of 2,000 mg. fier liter. 
The injury to agricultural lands ovei’flow’€'<i by the river w’uters, while not very 
marked, was fomul to l>e mainly due to the influence of the potash by-products 
on the physical condition of the soil. It is conelnded, liowever. that the potash 
industry should continue to take steps tow'ard the safe disposal of the waste 
T>roducts without permitting tlaan to flow^ into the river waiter, and extensive 
recommendations as to the permissdde limits governing sucii practice and 
naUtiods of disjiosal are givcm 

Th<* doctrine of fertilizers, 10. Pi yfiek voy Ai.tisijokkn {Die DunprrJehre. 
JUrlin: Hnpo Stcuiitz, 1917, 2. cd., pp fipn. lOd ). — This is a text-book 

giving information on f(‘rtilizors and fertilizing materials, and their rational 
use in German agriculture. It is the purpose to cover all types of different 
fcMtillzers and soil amendments, including natural and artiticial comjilete 
f(*rt ilizers, green manures, and g(‘noral commercial fertdizers. 

The determination of the fertilizer requirements of soils, E. Haski.hoff 
Lanfhv, Zip., 37 {1918), No. 11-12, pp. 193-20/^),— A summary is 
giv(*u of studies hearing on the subject by a number of different experimenters, 
from wddeh the conclusion is drawn that plant analysis may assist in de- 
termining the fertilizer requirements of soils, ])ut that it is not an absolutely 
certain basis for suc h determination. The results of long-time pot experiments 
are considered to be a better basis, especially when all growth factors, par- 
ticularly moisture content, are considered. 

In this (xinnection experiments with rye, beans, wheat, beets, and oats, on 
three different soils, (‘Xtending over a period of live years, are reported, the 
purpose being to show the variations in results which may occur under variable 
conditions. Several different schemes of fertilization w^ere employed, and a 
large variation in yield of crops w%as noted. Variations in yitdd w^ere noted 
with individual fertilizers in the same year, from which it is concluded that 
the apiflication of such experimental data to other soils is not feasible. The 
results are also taken to indicate the vast possibilities for error in 1-year ex- 
periments. It is concluded that fertilizer experiments can give a correct indica- 
tion of the fertilizer i-equirements of the soil wiien the experiments are con- 
ducted for several years with different crops under conditions of soil, weather, 
and other factors which are of particular significance to a particular crop. 

The influence of two dift’erent fertilizers on plant yield, E. A. Mttscher- 
LiCH (Landw, Jahrh., 52 (1918), No. 2, pp. 279-296, pis. 3, fig. 1; ahs. in Chem. 
Zenthl., 1918, II, No. 19-20, pp. 854~/?.'>/>).-“'Exp€'rimeiits are reported on the in- 
fluence on the yield of oats of two fertilizers which bad no influence on each 
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other. Potash was used as poOisslimi suliRiate and nitrogen as amiiioniuni 
jiitrate. I! was found, when both fertilizers were present In the satire avail* 
able form and wore not indueiiced by any other substances, that to obtain the 
highest yield of oats 2.18 times as much nitrogen was necessary as potash, 
indicating that the potash was better utilized by tin; plant than the nitrogen. 
This experiment again contirined the correctness of the law of physiological 
relations, and the author is of the opinion that the Boule formula Is practical, 
since it was mathematically possible to express the crop yield in terms of the 
many variables. 

A s("cond experiment on the influence of two fertilizers having an influence 
upon each other is reported. In the tirst part of the experiment, calcium (ar- 
honate was used in connection wdth pUosphatic fertilizers. Raw jyhospliate 
did not give so high results with reference to crop yield as a m*ore soluble 
fertilizer. It w'as also found that the highest yield wdiich could be obtained 
with phosphatic fertilization was depreciated h> the addition of calcium car- 
Ixmate, gradually at first and later more raiddly. It Is concliKh’d, on tiie basis 
of an experiment with a phospliorite meal, dial an incrtnised ield tlirough 
phospliadc fertilization with calcium carbonate is almost impossible. The 
value of Tliomas meal, how^ever, w’as consideraWy groatm* than that of tri- 
calclum phosphate In the presence of calcium carbonate. It is further con- 
cluded that phosphoric acid fertilization on soil re(‘(‘ntly tr(*ate(l with lime or 
marl is ineffective, and also that it is ineflt'ctlve on soils ricli in Inm' unless 
the injurious action of the lime is eounteracted by otlau' salts, su(*h as am- 
monium sulphate. 

In tlie second part of this experiment, potash and ammonium chlorid were 
used together. It was found that the ammonium chlorid depreciated the action 
of the potash, and it w^as considered prohal)]<‘ that the .‘iminonium cldorid 
under the given conditions was physiologically acid and had a poisonous effis't. 

Some factors which iiilluence the yield of paddy in comparative rnaniirial 
experiments at the Manganalliir Agricultural Station, II. 0. Samusots (Af/r, 
four, India, H iVdtii), No. 5, pp. 7d/)-7-)d) ---A review of these factors is gi\en, 
vvhi(‘h indicates the Importance of maintaining careful notes of experiments 
and the danger which lies in merely judging the results of ditlerent plats bj 
the figures (»f yi(*lds recorded, 

Tiong-tiine fertiliz<‘r experiments on the same soil, from 1905 to 1918, 

F, VON Lociiow {FufihntfH Lanchr. 07 {19 JH), No, 2,3-2^, pp. 

(h-opj)ing experirmuits, using complete and individual fertilizers (»n a loiimy 
sand soil with a loamy sand to a sandy loimi subsoil, are reported, extending 
from 1005 to 1018, inclusive. It is concluded from the results of these experi- 
ments that long-time experiments on the same soil, using fertilizers in general, 
are not productive of profitable information, and that bettor r(‘sults can he 
o!)uined liy conducting experiments to determine wdiat particular ferflllzers 
<‘un be most profitaidy iise<l on a particular soil. 

Manuring for milk, J, M. Adams (Dept, Apr. and Tech, fnstr. Ireland Jour., 
20 (7919), No. i, pp. 7i5~61, — Experiifients extending over several years, 

conducted at the Clonakilty Agricultural School In Ireland, in which cow^s were 
testHi on manured and unmanured pastures, are reported. 

The experiment consisted in the e.stimatlon of the improvement In pasture 
following the application of basic slag and other fertilizers, hi terms of milk 
yield, the results being obtained by grazing milch cows and comparing the yield 
of milk produced with that of similar cows grazed on an equal area of the same 
pasture unmanured. The results of these experiments demonstrated that 
mannring for milk is profitable, and that the carrying capacity for cows of a 
poor pasture can be considerably increasefl by manuring. It was found that on 
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tlie pi>or pastures tested It was possible for cows In milli to more than pay the 
cost of the basic slag In the first season after application by reason of the 
greater number of cows carried. Particular attention is drawn to the fact that 
the advantage gained by manuring poor pastures lies not so much in the indl- 
vl(iual increase in milk yield per cow as in the additional carrying capacity of 
the pasture. 

Investigations on the conservation of liquid manure by the addition of 
different materials, O. Lemmermainn and 11. Wikssmann {Landw. Jafirb., 52 
( inJ8), No. 3, pp. 297-341 ). — Investigations on the conservation of liquid manure 
l>y the addition of different materials, especially brown coal, peat, sulphuric 
neid, sodium hisulphate, superi>hosphate, kainlt, gypsum, and formalin, are 
rep{)rted. 

T1h‘ br(nvn coal used was able to combine with 5.122 per cent of ammonia. 
The coiiq)ound formed was very stable at ordinary temperature's, i)iit releast'd 
a part of the ammonia at 100“ C. The addition of from 50 to CO pt*r cent of 
air-dry brown coal containing 80 per cent dry matter was suihcieiit to preserve 
1 >erfecUy the liquid manuni u.sed. Fertilizer e^^peririH'iits with liquid manure 
coiLS('r\ed witli brown coal gave good results, and the nitrogen in the so-treated 
liquid manure wu.s more a<*tive than an ecjual amount of nitrogi'n in the form 
of aininoninm sulphate. Tlie addition of 2o per cent of peat to liijuld manure 
resiiltiHl ill a loss of 51.015 ju'r cent of tiie nitrogen afU*r C2 da>s, in spite of the 
fa(‘t tliat flu' p<‘at po.ssessed the power to torni a very stable chemical compound 
with ainmonia. 

Th(' addition of from 1.5 to 2 pi'r cent of sulphuric acid of CfF B. protected 
liquid manun' from nitrogen losses, q’lie additicai of 7 per cent sodium liisul- 
pliale of an aci<ljty equivalent to 0.55O1 gm, of sul])hune a<*id piT gram of the 
>ubstance was sulhi'K'nt to <*onserve the liquid manure used. The nitrngeji loss 
after C2 (ia.\s, by the addition of 10 i>er (‘ent superi>hos])hal(‘, was 27.18 jier cent. 
Till* use of kainil did not eonst'rve liquid mamiiM'. An additnai of 15 j>er cent 
resulted in a loss of 70.18 p(»r ei'iit of the nitrogtai within C2 da.N s. ti.vpsum 
gave somewhat better results than Kainit, although by an equal addition tlie 
nitrogen loss was C5.80 per cent within G2 days. The addition of 0.25 j>er eent 
ot formalin to fresh urim' depressed fermentation of the urea. An addition of 
G p(*r ctMit formalin to lajuid manun* was t'(]ua)ly (ifective tind tlie nitrogen 
lo.ss after 02 days was mily 1.7 pt'r <‘ent. Kxpeiinu'nts witli nnineroiis other 
materials showed that small quantities of zinc cJilorid and c'opper sulphate 
sudicofl to prevent urea feriiK'iitation, while other salts, siH'h as .sodium ehloiid 
and sodium sulphate, when used in the same quantities, wa'ro unable to do so. 
It W'as found that in si tidies on the con.servation of Japud maiun*<‘ it is of tlie 
greatest importance to know^ the exact cliaracteiistics ot th(‘ liquid manurt‘ u.st*d. 

Fertilizer iiiivlure.s and composts, (}. K. I*. D'Utka {h'stiumes e 

'' (hnnpo^tofi.'' Sao l*aulo: Sec. Com, e Obms Pub. Estodo Suo PuutOy 

1919, pp. 103 ). — This pamphlet summarizes considerable data from different 
sources on the pnqiarathm and use of barnyard nianures and composts in agri- 
culture, with particular reference to the aptilicatlon of the methods outlined to 
conditions in Brazil. St>eclal attention is given to the eompositiou of dllfereut 
barnyard manures and composts, the constn*valion of sueli manures, and the 
amounts to he used on difl'erent soils for different crops. 

Artificial nitrogenous fertilizers, E. J. Bx’ssktx {Jour. Soc. Chein. Indun., 
39 {1920), No. Jf, pp. 5P, 670- — Experiments on the value of ammonium nitrate, 
('alciuin nitrate, and cyanamid as sources of nitrogen, as coiupartMl with other 
w^eli known nitrogenous fertilizers, are reviewed. 

It is noted that In most <'ases ammonium nitrate gave better results tlmn 
either sodium nitrate or ammonium sulphate w'hen used in amounts giving 
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equal amounts of nitrogen. ** On the other hand, nitrate of ammonia has some 
disadvantages in comparison with nitrate of soda; it is not so easily handled 
by the farmer, it has to be stored in casks, not in bags, and it is not readily 
applied by the ordinary drill. These are essentially minor disadvantages, but 
they offset any slight advantage the nitrate of ammonia may possess over 
nitrate of soda.” 

A comparison of calcium nitrate with sodium nitrate indicates no important 
difference. ‘‘ Nitrate of lime has the advantage that the calcium is never hurt- 
ful in the soil, while the sodium sometimes is, though also the sodium is some- 
times an advantage.” 

It is stated that the whole value of cyanamid depends upon the rate at which 
ammonia is formed, this depending largely upon the soil to which it is added. 

There is reason to suppose that the production of ammonia takes place in two 
stages, the tirst of which is purely chemical and the sworn! bacterial; further, 
that the agent producing the chemical change is not always present in sutTicieut 
quantity in the soil. It would be an obvious advantage if a chemist could say 
beforehand of a given class of soil whether or not it were likely to decompose 
cyanamid. Work with this imrpose has been <*arried out at Itothamsted, and 
the results are very promising. 

“ The results of all published field trials show that the throe fertilizers — 
nitrate of soda, sulphate of ammonia, and cyanamid — when compared on the 
basis of equal nitrogen eontout have the following values: Nitric nitnigen 1(X), 
ammoiiical nitrogen 07, cynanamid nitrogen 00. But these include cases where 
the cyanamid nitrogen could have had no proper chance of acting. Under bet- 
ter advKHi, tlie farmer could have been warned beforehand and the use of the 
cyanamid kei)t to those numerous cases where it can decomi>ose rapidly and act 
well. In these circumstances the value of the cyanamid nitrogen might rise 
■well above 00, and, what is more important, the risk of failure might be con- 
siderably reduced.” 

Some asjiects of cheap cyanid processes, H. PniLm» (Chem. and Metal. 
Engin., 22 {1920), No. 7, pp. S1S-S17). — A review is given of the developments 
in cyanid synthesis and im])rovemeuts made in the ferrocyanid processes. 
A discussion is given of reactions between nitrogen, carbon, and tlie alkaline 
bases, nitrogen fixation by the electric arc, and the cyanamid process. It is 
stated that the disadvantages offered by the Bucher process ax’e the number of 
steps involved, the short life of the retorts, the inability to use the finely divided 
iron many times owing to the accumulation of impurities, and the difiiculty and 
losses in separating the sodium cyanid from the aqueous solution. 

The synthesis of ammonia, I-Ill, E. B. Maxtkd {Chem. Age [London], 1 
{1919), Non. 19, pp. 514, 515; 20, pp. 540-5^2; 22, pp. 590~-592, fig. i).— This 
paper Is in three parts. 

Part 1 deals with the present position of ammonia synthesis in Great l^rltain. 
The author draws attention to the vague nature of the International position 
with regard to the Badisc'he patents, and states that the possibility of hav- 
ing to defend an action for infringement may have prevented the erection of 
synthetic plants In Great Britain. Part II deals with the technology of the 
process of ammonia synthesis. Part HI takes up the relation between the 
direct synthesis of ammonia and the alternative methods of nitrogen fixation 
from an economic standp<»lnt, with special reference to their applicability in 
Great Britain. 

The advaiitag:es of the synthesis of ammonia under very high pressures* 

G, Claude {Cornpt. Rend. Acad. Set. [Paris], 170 {1920), No. S, pp. 17^-177). — 
In a discussion of the German process of ammonia syntliesis using pressures 
around 200 atmospheres, It is pointed out that the use of pressures around 
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1,(M)0 atmospheres has the advantage that the combination of the ammonia is 
hastened and the catalyzer may be reduced In size, even in excess of an Inverse 
ratio to the pressure. The recovery of the ammonia is facilitated also, and by 
use of cooling water it may be recovered as liquid ammonia with high pres- 
sures witliout the necessity of recovering It as an aqueous solution. 

Kevcrsible oxidation of sodium nitrite, C. Mationon and K. Monvit 
{("ompt, li*en(L Acad, Sci, 170 {1920), No. 3, pp. JH0-1H2). — Experiments 

nre reported from which it is concluded that the passage of sodium nitrite to 
sodium nitrate by din‘ct oxidation is a reversible reaction that recpiires a good 
eatulyzer \vhi<'h will [icrinit active operation under atmospheric <»r reduced prt‘s- 
sures 

Fhosphatc demonstrations in Stevens County in 1918, P. 11. Mc'Millku. 
P K Milt.kh, an<l G. IT. Nksom { Minnc.sfda ^fa., Rpt Morna SubHtn.. IDIH, pp. 
'i7~ //</•''■• 2 ). — This has already b<*en noted from anoth(*r sonrc(' (E. S R., 41, 

P Pjro 

Tht' [lotasli of Alsaee and potasli of Ciermany, A. Au\ VL {\'ic Aar. ct 
[10\ {1920), No. 6. pp 93-100) ~ A eoinjiarison is givtui (d' the value of 
tlie potash resources of Alsace and of Geiunany It is tlie oi)inion that the Ger- 
man i)otasli is inferior in grade an<l purity to timi of Alsatian potash, and that 
the [u’oeess of extracfii'U more (iiliicnlt. Other faetors ot a<lvantage of the 
AKatian potash are discussed 

Soiire<*s of industrial potash in Western Australia, E S Simpson {West 
(Jcol Sinreif Itn} 77 (1919), pp p/s 2. tips .J) - This n^port deals with 
I lie sonr(‘<‘s of industrial ]>otnsh in \Vt‘'>teru AiiNiraha ami includes descriptions 
of tile uses, mamifact ur(‘. foreign su|*|»lies, and local ocmirnuici'.s throughout 
the Stat(‘ tis far as thi'y liave (‘\amm<‘<l 'riu^ local sources of ]>otash in 

i\'esi(‘rn Australia are wood, .seaweed, and coal ashes: feldsjiai : glauconite; 
jaiosite; and aluuile (dx'imcai anal.vses of samples of tlu'so materials are re* 
porti'd and discussed, witli a view* to hK*al d<w eiofunent. 

Two aiqiendixes, on Examination of \Vest(‘rn Australian Seaweeds for Potash 
and iodiii, hy I. H. lloas : and 'idu* A)nnit(‘ l>ei»osits at Kanowma, hy T Blatch- 
(ord, are also included 

Tlie practice of liming, I*. miiLoiii ( I tc ioi cl Iiunilc, \10\ (1920), No. 6, 
pp 39-93, Jufs d) “*A summary is given of French practice in liming agricul- 
tural soils, in wdilcli difterent tvpi's of lime used and the action of lime in soils 
an* discussed. Linu* spivading and tlu* Imriung of lime are also desi'rihed. 

The role and use of iiiagiuxsiiiin in fertilizers, .T I.em VRi: {Vic Apr. ct 
Ruutic, [10\ (1920). No. 6. pp 103-107) - A review of the results of different 
experiments on the value of imignesinm as an element in fertilizers is given. 
Analyses of different crops arc given showing an appr(‘ciahle jiercentage of 
inagnesinni. It is tlie opnufui that the nsi* of magnesium in the form of dolo- 
mite is advisable, jiarticularl.v for viticulture. 

Eiim^kiln ga.ses for carbon dioxitl fertilization, P\ Riedel [Tontiid'us. Zip 
43 11919], pp. 607-610, 619, 620; ahs. in (hem. Zcnthl., 1919, 111, No. 13, p. 7.57). - 
Experiments are rei»orted indicating that .successful results in promoting crop 
growth were obtained in hothouses through the use of carbon dioxid gas ob- 
tained fnnii a limekiln. It was found lhal the yield was in some cases 
doubled and in others quadrupled, ami these results are attributed to the use of 
the gas. 

Increasing the production of irrigated wheat and jowar {Dept. Apr. Bom- 
bay r^eafiet 6 (1918), pp. Brief data are given to show the lncroa.se in yield 
of Irrigated wdieat and sorghum resulting from the use of oil cakes as manure 
on Bombay soils. 
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rroj?r<‘fis of the Inorganic chemical Industries in the principal provinces 
[of Germany] during 1917* V. Holbunq {Chern* Indus, (1918), 

Nos, 17-18, pp, 177-188; 19-20, pp. 202-215), — This is a summary of reports of 
proi?ree?s along inorganic chemical lines in Germany during 1917, Including 
sections on sewage, sulphur, nitrogen, and nitric acid, potash, and ammonia. 

Fertilizers for 1917, A. MoCtIix (Lab. Inland Rev. Dept. Canada Bui. 378 
[19171, pp. 37). — Analyses of 319 samples of fertilizers and fertilizing materials 
offered for sale in Canada and collected for inspection during March, April, ami 
May, 1917, are reported. It was found that six samples were low in phos- 
phoric acid, four in ammonia, and one in both ammonia and phosphoric acid. 

AGEICULTUEAI BOTANY. 

Cooperation and individualism in scientific investigation, C. L. Sheak 
( iS^ct. Mo„ 9 (1919), No. 4, pp. SJf2-SJi 8) .— This is a brief discussion of needs and 
possibilities in regard to cooperation and individualism in scientific work under 
the conditions of the present and the probable near future. 

Directions for collecting flowering plants and ferns, S. F. Blake ( U . 8. 
Dept. Agr., Dept. Circ. 76 (1020), pp. 8, figs. 3). — This circular replaces a por- 
tion of circular 126 of the Bureau of Plant Industry (E. S. H , 29, p, 327). 
Instructions are given for collecting and preserving flowering plants and ferns. 

Natural history of Paradise Key and the near-by Everglades of Florida, 
W. E. Safford (Ann. Rpt. Smithsn. Inst., 1917, pp. 377-43'f, pis. 66, figs. 32).-^ 
This is a report of a survey begun by the author in Septemlier, 1917, and 
resulting in the collection of specimens representing many branches of natural 
history (both animal and plant life), which have been deposited In different 
institutions which are named. 

This island, situated in the heart of the Florida Everglades, is said to 
present a remarkable example of a subtropical jungle in which primeval con- 
ditions of animal and plant life have remained unchanged by man. It is said 
to be remarkable also as being the meeting place for many temperate and 
tropical types. Discussion is given of the climate, physical geography, and 
history of this and neighboring regions. 

The consideration of life os regards plants includes discussion of marsh 
and slough plants; forest trees and their epiphytes; climbing lianas; native 
palms; and plants peculiar to the pineland region, especially the saw palmetto 
and the cycad Zamia fioridana. 

Floral aspects of the Hawaiian Islands, A. S. PIitoucocb: (Ann. Rpt. 
Smlthsn. Inst., 1917, pp, 449-4^2, pis. 25). — The author, having in the summer 
of 1916 studied with the aid of A. E. Hitchcock the flora of this area, describes 
the various aspects of plant life of the Hawaiian Islands in connection with 
t!)(' bearings tliereon of the situation, climate, and history of the Islands. 

The flora of Stewart Island (New Zealand) ; A study In taxonomic dis- 
tribution, J. C. Wij.Lis (Ann. Bot, [London^, 33 (1919), No. 129, pp, 23-4^> 

2 ). — The flora of Stewart Island Is dealt with In the light of the age and area 
thc'ory as regards its taxonomic distribution. It is clalme<l that all the 
general predictions made have proved correct. 

The relationship of Stewart Island to the two great Invasions of plants into 
New Zealand is considcTcd. It is claimed that the northern inva.sion was 
perhaps the earlier. It Is thought that Stewart Island did not lie In the ti’ack 
of the southern invasion, but that It received plants thereof from the northern 
side of Fovea ux Strait, In each invasion the plants which occur in Stewart 
Island are selected from the largest farailieB and genera. It is claimed that, 
as many predictions may be successfully based upon age and area alone, the 
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operation of this factor must be the principal positive determining cause in 
geograpiiical distribution, while the operation of barriers Is the principal nega- 
tive cause. 8ome difliculties are discussed. 

Observations on the anatomy of teratological seedlings. — I, On the 
anatomy of some polycotylous seedlings of Choiranthus cheiri, H. S. 
Iloi DEN and I>. Bexon (Ann, Hot, [London], 3^1 {VdlS), No. LdH, pp. 513-530, ftps. 
i7) “ -The authors describe tlie vascular analoiiiy of a sei ies of seedlings of 
< 7 . i'houi, showing cotyledonary abnorinality ranging from heiiutneotyly to 
tetra('ot> l> . This is holieved to Indicute at least two naUhods of eotyledoiiary 
ineii'ijsi', namely, cotyledonary iission and dichotomv of Iho growing point of 
the cotyh'don. To these may possibly 1 k‘ added tht* downward displaciammi of 
one or mure (‘pirot. \ Jedona ry h'a\(\s. 'JTie relation of these finds to tlio inter- 
IiretatifUi ot oilier ri'sults (*hs(M*\<*d is discussed. 

<)i)S(‘i*\atioiis on the anatomy of teratohigical seedlings. — If, On the 
anatomy of some pol>cotylo«s seedlings of Centranthus ruber, D Be\on 
(Ann. Hof. [London], 31f {11)20), No. 133, pp Hl-OJf, Jujh. 0) ---A study was car- 
ried old N\ith pol>(‘()lylons si't'dlings of tofni in the* ho}»e <d diseo\ering, 
among the abundant material h\' this spech's, m idenc'C corrohorati\ e and 
suppieiiu^ntal as related t<> that ohlaim'd in tlie iii\ (‘s< tgninui ot ilivu (UithaH 
chi in, above noti'd, to tin* origin of polj’cotyly. The vasenlar anatomy of 
a number of rubei se(‘dlings sliowmg all stages of polyeotyly from hemitri- 
colyly to tetracotyly is descuhed. These, though they agree in broad outline 
witli tlie 1\pes of striietiiie found in (\ rheni, diffei' as to fn‘(|m*ncy of fusions 
betwiM'ii cotyledons and as to the presence noted in some sei‘dlings of a cotyle- 
don th(‘ median bundle of w hieli ndains its collateral structure. The slgiiilicance 
of tliesi^ teatures Is dlscnsseil. The vascular anatomy of a twinned seedling 
is d(‘scrd)ed, the twinning Ixung due to the fusion of distinct tunbryos. or to the 
partial sefiarallon of llie daughter cidls resulting from the (juantitative divisnm 
of lh<‘ ('Uihryo initial. 

Sonic Hiioiiialics in moiiocotyledonous roots, A. V. Sphvtt {Ann. Hot. 
[London], 31f i/V20), No. 133, pp 90-105, pi. 1, pj. f).— Tlie reMills of tin* present 
studies sht»w that a largi' projiortioii of monocotyh'donous natural ordiu's con- 
tain menih(*rs wliu'h have somewhat abnormal root structures. TTie anomaly 
consists in the tilling of the pith of the stele, wlucli is rathrn larger than usual, 
with fi<'att(‘rod vascular elements. These are formed liy secondary thnkening 
or are differentiated at the growing point, and lat<'r iii some (mscs c(uilesee to 
form a solid stele. Discussion is given of the roots of Draciena, raiidanus, 
Yucca, and other plants. 

Variation in Kraiithjs hyciualis, Ficaria verna, and other members of 
the Rnminculacea', with special reference to trimery and the origin of the 
perianth, E. J. Salisijuhy {Ann. Hot. [London], S3 {1010), No. 129, pp. 47-70, 
ftps, 20).— From an examination of variations, both meristic and substantive, in 
flowers of E. hymiahs, l\ verna, and oilier members of the Banunculaceie, tlie 
author claims to have shown that meristic variation is exhibited In all the 
floral regions, involving a corresponding variation in the total numlier of parts 
present. CorreJatlon is usually present between variations in the diffm'ent jiarta 
of a flower. Increase or decrease usually being exluhiteil simultaneously by the 
perianth, andrmciimi, and gyiueceurn. RrancJied staimms are not ini’reipiently 
present, and bifurcated petals have beim observed in several mi'inbers of the 
group. Increase in any one region is usually accompanied by an increase in 
the adjacent regions, so that transformation can not be assumed. Substantive 
variations of the nature of transitions are not infrequent, aiul einpiiasi/.e sm*h 
features as the foliar nature of the cal^vx or the staminodal clmrjn*ter of the 
honey leaves. From the facts adduced, the author concludes that meristic 
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variation is mainly the outcome of two tendencies, namely, fission and fusion, 
the causation of which is discussed. 

Variation in Anemone apennina and Clematis vitalba, with special refer- 
ence to trimery and abortion, E. J. Salisbuky {Ann. Bot, [London^, 5^ (1920), 
No. 133^ pp. 101-1 IB, figs. 9). — In the present paper, further data are furnished 
In support of views set forward in the corniiiunication notc‘d above, relati\e 
to the essential trimery of the Uaiiunculaceap and the variation of the number 
of constituents of the flower throujrh fusion or fission. 

A corn pollinator, ]\I G. (^oui/feb (Bot. Gaz., BH (i.9i.9), No. 1. pp. BS. 64, pi 
1 ). — The construction and use of this pollinati>r, which is described and dis- 
cussed, are said to be as simple as can be recpiired, even in case of unskilled 
assistants. A dense cloud of pollen is blown over the silks with coinparativaOy 
waste i*ollination can readily be repeated if desired The expense is 
slight, A cerlain difhculty in filling the jiollinator, intrmliK'Cd by the hciglit of 
the corn, apjicars to lie iinavoidabie. 

Some concepts in mycology. — An attempt at synthesis, W, K. Hhikulky 
(Brit. Myrol. Soc. Trans,, B (HUH), pt. 2, pp 204-2S5, fig 1) —This pa])or is a 
tentative essay toward synth<‘sis in inyct>h»aj d'lie author lias follov\ed otit 
two of the possible lines of const ru<*tlon, namely, Uie sp(‘(‘it‘S con<‘(‘pt and tlu' 
educability of fungi 

preservation of artificial cultures of molds, H T Tauo (I'rafis an if 
Proc. Bot. Hoc. Ednifi , 27 (1919), pi. 4. PP i A satisfaetory culture o! 

a noTdlquefying fungus on mitiient gelatin or agat-auar nia\ 1 k^ prepared (or 
keeidng and handling indelinitcly if kille<l with Puuualin \jipor in the Tetri 
dish and siuiled while in ti sterile condition The oi'ganiMu and «u'lun‘ ihma Uc 
cut out, dried, and mounted on glass or eanlboard Other methods and modi- 
fications for dilTerent punM)S(‘s ar(‘ discussed. 

On th<' alga-Mora of some desiccated English soils: An important factor 
in soil biology, H. I\i. Tiustoi ( taa. Bot {Lomhoi], 34 (1920), No. 133, pp. 35- 
HO, pi. 1, figs. 12) -“-The invest igat Ion by means of water cultures of 44 saiuides 
of soil from whh'ly S(‘parated localities Is said to lune shown that there is a 
wid(‘ly distnhut(*d ecological plant formation in culti\at(Ml .soils consisting of 
moss proloneinata and alga*, some of the most important of ^^h^eh arc indicated. 
It is thought likely that the extensive algal formation must of consider- 
able (a'onoiiin* importan<'<‘ in the bio]<»gy of th<* soil. Six new specu's or varie- 
ties are described, 10 sjxMies already described ar(‘ newly rec()rded for the 
British Islands, and a number of stages are d(‘pi<*ted in the lif(' histories of 
certain s)KK4es already known. 

Notes on some saprophytic species of fungi associated with diseased 
potato plants and tubers, Q, 11. PETHYiiKiixu: (Bnt. Algcol Hoc. Trans, B 
(191S), pt 2, pp 194-120, pl8. 2). — The author, in the course of work lua'viously 
noted (E S. li., 41, p. 748) bearing more particularly on otlicr sul)j(*cts, gave 
attention to a number f»f saprophytic spKues, som(^ of which luid not been 
adecpiately d('scribed. A few of these are d<‘alt with in tiu^se notes as studied 
in pure (‘ultnres. 

A biological and systematic study of Swedish Gymnosporungiums, J. 

Ekiksson (Vonipt. Head. Acad. Hct. [Pans], IBH (1919), No. 9, pp. 410-413 ). — 
Junipct' commnnAs in Sweden is attack(‘d l)y Gy mno sporangium eJarariwforme 
and G. tremelloides. An account is given of tlie alternate or related forms 
and their liosts. 

Merulins in North America, E. A. Burt {Ann. Alissmiri Bot, Gard„ 4 (1911)^ 
No. 4f PP’ 305-3B2, pis. figs. ,^.9).— This contains descriptlous of a large number 
of species of M(u‘ulius. with a key and index. 
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Cold resistance In marine algae, H. Kyun (J?cr. Deut. Bot. Oesell, S5 
{1911), 2Vo. Jf, pp. 310-S84)* — The author concludes from this study that death 
frouj cold in case of the plants herein employed is conditional upon the actual 
Jorrnation of Ice, and that such death is due primarily to the withdrawal of 
water from the cell. 

Production of citric acid by Steriginatocystis nigra, M. Molliard (Compt, 
Rend, Acad. Sci. [l^aris], J68 {19X9), No. 7, pp. 360-863).— a result of this 
work, the author corroborates certain statements of Wehmcr (E, S. R., 5, pp. 
127, 4^15, 10, SO) regarding the production of citric acid by fungi other than 
Citromyces, 8. nif/ra producing citric acid under certain conditions. 

Aniygdalin as nutriment for Aspergillus niger, [IR IT, IT. J. Waterman 
{K. Akad. Wetensrli. AmMcrdnm, VdHlOff. Wis ni Naiuutk. Afd., 25 {1916-11), 
pt. 2, pp. 1033-1031. 1143-111,5: also tn Ihnglish Ed.\. Pioc. t^ect. Kvi.. 19 
{1916-11), pt. 2, pp. 922-921, 9H1-9H9). 

In the lirst of these pap(*rs, a study of the behavior ot .4 aigci grown from 
siKjres inoculated at 3^5’ into solutions containing 2 per cent ainygdalin plus 
tlio necessary inoiganic iiutncnts is said to have shown that ainygdalin is as- 
similated by the living luyetdiiim, also that the production of young mycelium 
occurs at Ibe expense of the assimilated ainygdalin. The data as tabulated also 
show that amygdalin Is a better nutrient for this fungus than is glucose as re- 
gards at least the dry wcught {irodueed. This conclusion is said to agree with 
results preMousIy obtained ( E, S U., 31, p 22r>), showing that the presence of 
a benzol nucleus in the assimilated organic cheiidc'al compound incrwises the 
quantity of mold formed at the cost of fhi.s nutrient. 

The author claims to havt* shown that, generally speaking, it is rather the 
quantity than the siihstanei* absorlx'd that eaiisea overburdening of cells and 
accompanying retardation of growth , so that narcotic substances can be in- 
troduced into an organism without injury thereto. For this purpose the nar- 
(‘otic subslaiico should be combined with one or more chemical compounds, A 
compl(‘x c-beimcal compound then n^sults, whndi can not overburden cells but 
troiu which (Ik* d(‘slred active sulistaiua* may be formed within the cell. 

The fac't noted above, that am>gdaliij gi\es a greater weight increment of 
A. mgcr tlian does glucose, w^as eontirmed in another way by a new’ series of 
experiments, reportt^d iii (lie second paper. From theses it is concluded that 
amygdalin, without any prcxK'ding conversion into glucose, benzaldehyde, and 
li\drogeri cyaiiul, is absorbed by the cells. 

It is inferred that tlie addition of amygdalin diminishes the noxious influencv 
(»f b(‘nzaldehyde. 

Tlie biological significance of nucleoli, A. Meyer {Ber. Deut. Bot. Oesell , 
35 {1911), No. 3, pp. 333-338). — This is largely a discussion of the findings aiK*. 
A lew s of others regarding the nature and functions of nucleoli, chiefly as ex 
<*ini)Hlii>d In a few' plants which are named. 

C/olloidal studies on plasma in plants, T. Tadokoro {Jour. Col. Agr. If oh 
kaido Imp. Vnw., 8 (1919), No. 5, pp. 143-182, figs. 13). — Sap expresseil froM 
pound^Kl wheat seedlings wuis tested wTth different solutions of several salts 
for degree of alteration. The results as presented graphit^ally .show that dif- 
f(‘r<*nt neutral salts produce greater or lesser changes in emulsive plasma 
colloids. Concentrations lethal for living cells cause notable alterations in their 
plasma colloids. The antagonisms observed are noted and discussed with their 
implications. 

Hydrogen-Ion concentration of plant Juices, 1, IT, C. R. Fli'vkn(jer {Soil 
Soi., 8 {1910), No. 3, pp. 211-226, fig. 1; 227-242, fig, i).— This paper is in two 
parts. 
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I. The accurate detcrruination of the hydrogcm-ion concentration of plant 
fufrcs by weans of the hydrogen electrode (pp. 217-220). Employing in the 
8tn<ly of acitllty or H-ion concentration of plant juices a moOilication of the 
electrode vessel develoiK^d by Clark <E. S. R., 34, p. 804), and used by him 
with Luhs (E. S. K , 35, p. 801), the author obtained results believed to be more 
accurate than any previously rc'ported on the study of plants in this regard. 
Dupliciite measurements usually agree within 0.1 millivolt and constant poten- 
tiahs are maintained for some minutes at least. A table showing the possible 
accuracy is given. 

IT Factiifs affecting the acidity of hydrogen -ion eon cent ration of plant 
juices (pp. 227-242). Among the factors influencing acidity in plant juices 
are the lime of standing, time <>f da^^ (<*r night), stage of growth, p<yrtion of 
plant t<‘sted, and sod, illumination and temperature being prol»ahly also in- 
volved. Acidity measurements wf‘re made of oats, !>uckwheat, soy beans, and 
cowpt*as. Acids accnmulate during the night and are destroyed in the day- 
tinje. Dinriud changes in i)lant proc<\sses are also believed to be fju tors. The 
investigation reported has been largely on methods, and is regarded as pre- 
liminary. 

Application of biochemical method to the study of indigenous orehids — 
Discovery of a new glucosid, E. Bourouei.ot and M. (Fompt. Rend, 

Acad. ms {1919), No. JS, pp 70 -Results are given of bio- 

chemical studies on several orehids named, with an ac(‘oimt of the prepara- 
tion and prop(‘rlies of a glmosid claimed to he new and named loroglossln. 

Utilization of gUico.se and of levulose by higher plants, 11. Coli.n (Compt, 
Rend. Acad. Fci. f Paras], 16H (1919), No. JH. pp. 697-()99) --Referring to tbo 
varying ratios of dextrose to hwiilose in different portions i>f the j)lant, th© 
author gives the results of analysis of dllTerent parts of beet, chicory, and 
Jerusalem articlioke. He state's that any iiypothesis of isomerism in this con- 
nection is iiisuthciontly supported and prefers the view tliat dextrose and levu- 
lose migrate at different rates or else are umxpially utdized by lh(‘ plant. 
Differences in ('<ai<'entratious and viscosities are discussed in connection with 
views of other authors named. 

The geotropic behavior of starcli-free seedlings and the removal of 
starch from coleoptiles of the Graiiiiiieie, O. Zolltkofkr (/ic/ })cut. Hot. 
OcseJJ,, 3ii (1918), No. i, pp 30-38 ). — A detailed account is given of studies on 
Tagetes ’ crc( ta aiul varitms other plants regarding the assunu'd connection. 
bctv\een geotropic and phototropic nxsiMuisiveness and the presence of starch. 

The relation of aeration to the growth and activity of roots and its in- 
fluence on the eccsis of plants in swamps, H. F. Bkruman (Aa« Hot. [/.on^ 
don], 34 (1920), No. 133, pp. JS 33, figs. 3 ). — The autlior giws an account of the 
development, conduct, and results of experimentation with several plants named 
in regard to their behavior wIkui the roots were la abnormal relations an 
regards air supply. 

Roots of land plants do not live under prolonged submergence. The sub- 
merged roots die. and new om^s form at or near the water surface. In iifMit or 
sphagnum, land plants show' a reduction of the entire plant In a wny not 
evident In plants growm in soil with submerged roots. A number of observa- 
tions and deductions are given with discussion. 

Development of root systems under dune conditions, W. G. Watickmaw 
(Hot. Gaz., 68 (i,9i.9), No. X, pp. 22-38, figs. 17 ). — Tliis account emphasizes the 
necessity of interpreting the extension of root systems not only in regard to 
structure and function Imt also in regard to the causes of such extension. 
The study is said to have shown that dune sand as a substratum for plant 
growth Is remarkable for the uniformity of Its texture and for the absence 
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of rnJueral salts requireil by plants. It is bomojjf^ru'ons <*b<?in1<'ally, bul it 
contains old soil layers and ininulo streaks and patches, ap}>arently of eur- 
boiuiet'ous and organic origin, also dead jdants, all these* being very irregularly 
elistributed. 

Hoots of dune species react differently to the eleuu'nts of this structure, these 
rt'actions being specific and ht'reditary and reflecting i>ossil)]v some gnmtb con- 
ditions of the ancestral plants. They are regarded as oj great iinpoi truce in 
the choosing of spc'Cles for introduction into conditions wliere lUc hmiiu-^ con- 
tent is uneven. After making due allowance for such intluencing tu«*iors as 
moisture, oxygen, and ijenetrability, the evidence indicates mitrh'nt or at 
least chemical Influence as the cause of variability in sjuimetry in tlie extension 
of roots under dune conditions. 

Under certain conditions, the root appartaitly utilizes organic inatt(‘r diror^tly, 
at the expense of Its shoots. Extreme lengthening and thick«*iiing of roots 
occurring under these conditions call Into qiiestioii the va]u(* of tlie (‘oimiion 
method of estimating plant growth by measuring th(* huigtli and weight of 
roots. 

Tlie mechanics of water provision (in plants], O. UKNxrR {Her. Dcut. I>ot. 
GvaelL, 36 (19J8}, No. 5, pp. 172-179; abs. in Bot. Gaz , 6H (1919). No. 1, p 72).— 
In an account of studies pursuing phases related to those pre\](»usly investi- 
gated (E. S. U., 28, pp. 721), 822; 35, p. 432), the author i)re'^ents data vsilh a 
discussion regarding the forws, energy, and processes in>ol\ed. 

The iiiflueiK'e of contact stimulus and mechanical rubbing on tiie growth 
and on the turgescence of seedlings, P. Stark J>ru1 Hot. GearJ} . 25 

(19/7), No. 3. pp. 266-291, figa. 3 ). — The data herein pia'scuiled lead the author to 
tJie ccaH'lusion that the stems of young se<‘dlings (‘ur\e in ivspoiisi* to contact 
stimulus in eitlier of two wa.^s, according as the j4ant is kei)t in a dry or in 
a damp atniosph(*re 

liiflucnco of light on absorption by plants of organic matters from tlie 
soil, I). (\ DK llKsnciRo and MicHKi.-nruAvn {(U)mpt Bond .itad. Sci [Pariii], 
16H (1919), No 9, pp Ii67-'f70 ). — A stud.v carried out with the heliopliilous plant 
PiHuin mtirum (to lx* followed hv a .study of a heliophobic plant) is said to 
have siiown a greater augineritation of dr,> weiglit corresponding to the greater 
intensity of iilniiiination, (la* greater deveIoj)inent !>eing apparent in under- 
ground as ’well as In aerial parts 

The lT]divi(lua1 ]danis took more glin-oso from the nutritive medium under 
the gj'oaler iniiinjnati(»n. 

A given weiglit of roots ahsorhi*d more glucose in weak than in strong llliini'l- 
nation. A given w<4ght of a plant a.s a wliole absorbed from the nie<liiim seiisi- 
bJy tlie same amount of glm'o.st* in different intensitie.s of illumination. 

These results ns a ^\holi* with their implications are considered to show that 
the pea, a heliopliilous plant, Is not able to adapt its chlorojiliyll assimilation 
to weak illumination intensities, an<l tluit it is incapable^of augmenting the 
absorptive power of its roots so as to take from the soli a large quantity of 
organic carbon. There is, then, In case of (his plant, neither parallel nor com- 
pensation between absorption of carbon by the green li^aves in the carbon dioxid 
of ordinary air and the absorjUioii of organic carbon by the roots in the soil. 

The influence of light- and gravitational stimuli on the st^edlings of 
Avena sativa, when fre^e oxygen is wholly or partially rcmioved, U. i\ Van 
Amkuden (A. Akad, M^etensch. Amsterdam, y€r,^lag. Wis en Natuurk. Afd., 25 
{1916-17), pt, 2, pp. 1XS5-X14S; also in IPJfiglish Ed,}, Proc. iSVct. 19 {1916- 
17), pt. 2, pp. X165-X 173), —Experiments were carried on with A. satit^a seedlings 
under a total pressure of one atmosphere maintained by replacing removed 
oxygen with nitrogen. 
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Geotropic response was diuiinlshefi by a fore period of 5 hours in nitrogen, 
and was absent after a fore i»eriod of 6 hours. Phototi*oplc response was ap- 
parently unchanged after 3 hours in nitrogen. It was still perceptible after a 
6-bonr ininiersion, but after 8 hours* in nitrogen it was entirely absent. When 
nitrogen was replaced by air after 65 or 75 minutes, a slight aft(‘r effect began 
to be apparent about 1 hour later, showing that so-called perception had 
occurred l)ut that oxygen was riHiuired to show a reaction. After a fore period 
of 24 hours in 4 to 5 per cent oxygen, the plants in ordinary air showed an 
influence on i)erc(*ption, the seedlings remaining able for a long time to perceive 
a geotroi)ic or a pliototropic stimulus in an atmosphere containing a relatively 
low percentage of oxygen. 

The minim mil illumination period causing germination in seeds of 
liythrum salicaria, K. Lehmann (Ztc/. J)eut. Bot. (lCi<eU., SG (lOJi^), No. 3, pp, 
157-163 ). — Strong illununation ja’oduced much earlier and more abundant ger- 
mination in seeds of L. ^ahcana than Mas obtained in seed not so exposed. 

Knorgy curves of light absorption by the colorants of green leaves, A. 
TJrsphxtng {ficr. Ihut Bot. (trsolL, 36 {PJl8), No. 3, pp 111- 121. fifta. /,).— This 
is largely a discussion of data and views contributed by tdhor autliors on tlie 
relations between sunlight (direct or dittused, liigli or low) incident unon 
plant surfaces, and tlie processes and in general the phenomena related thereto, 
with more particular roferen(‘e to the clilorophyll grains, th(‘ red coloring 
material in the coll sap, and the protection supposedly afl'ordod theri4>y against 
incident solar energy. 

Apparatus for the study of photosynthesis and respiration, W. J. V. 

OsTEBHOUT {Hot, (jdz., ()8 {1919), No. 1, pp. 60-62, fig. 7).— The author, having 
sought to combine the (wo methods formerly uoUmI (K. S. K , 39, p. 432), deal- 
ing with measurement of photosynthesis In land plants and in aquatics re- 
spectively, has carried on experiments to this end and presi'uts herein a simple 
method for tlu‘ study of fdiotosyntbesis and respiration. 

The method, which is said to be so simple and convenient avs to he adapted 
to classroom demonstration as well as to investigation, consists essentially in 
placing the plants in a chamber in which the gas is made to bubble through 
an indicator, the color indicating alterations in the carbon ilioxld tension. 

Photochemical extinction during the process of assimilation, A. Ursphung 
{Bcr, Deut. Bot. Gesell, 36 {1918), No. 3, pp. 122-135, figs. ;2).— The author re- 
ports with discussion a study and resulting data regarding the absorption of 
solar energy in different portions of the solar spectrum by leaves of different 
plants. 

The injurious effects of ultra-violet rays, A, Ursprung and G. Blum {Ber. 
Deut. Bot. (iesclL, 35 {1917), No. pp. 385-402 ). — A comparative study of the 
influence of ultra-violet rays on plants of several species is followed by a dis- 
cussion of their rcdative resistances to the injurious effects of these rays, and 
the basis of such reslfstance, such as g^bsorption of the rays by the epidermis. 

Effect of illuminating gas on plants, O. Wehmeb {Ber. Deut. Bot. Gesell., 
36 (1.978), No. 8, pp. 140-150, pi. 7, figs. 5; abs. in Bot. Gaz., 67 (1919), No. 6, p. 
517).— In the production of injury by illuminating gas to the root systems of 
woody plants, the author states that within the age limits of the plants em- 
ployed (less than seven years) the stage of devehqnnent was an important 
factor. Resistance was at a maxiraum during the winter, hut was much less 
during late summer and fall, and least during the spring; the gas exercising 
apparently a positively poisonous Influence, The trouble is due primarily to 
root injury. A more specialized report on the toxic constituents is promised. 

A biological and systematic study of Philippine plant galls, L. B. 
tJiCHANco {Philippine Jour. Bci., 14 {1919), No. 5, pp. 527-554, pis. 75).— This is. 
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in tlie main, an account of galls due to different species of insects. It Is stated 
that galls can be produced only when the tissue of the plant is interfere<l with 
during or prior to the actual development of the tissue, no stimulus, whether 
physical or chemical producing galls after full maturity of the tissue has been 
attained. 

FIELD CEOPS. 

Safe farming in the Southern States in 1020, B. Knapp iU. *Sf. Dept 
Dept. Circ. 85 {li)20), pp. JO). — This comi)rises a discussion of economic factors 
afPwting fanning in the South, and outlines as a safe farm system one \Ahich 
will maintain soil fertility; furnish a sufficient supi)].v of both food and feed to 
insure a surplus: and provide for the prodmdion of ('otton, tobacco, nee, or 
sugar cane as strictly cash crops, depending on the locality. Tabulated sta- 
tistics are appended showing the acn^age and yield by Stat(‘s, for the Soutluu’ii 
States, of cotton, (*orii, wheat, oats, hay, Irish i»otatoes, svveid potatoes, and 
rice, for the period of 1900-1019, inclusive, and of i)eauuts, grain sorghums, 
and velvet beans lor shorter periods of time. 

I Report of field crops Avork at the Morris substation, I 9 1 8 j, P. K M n i eu 
(MinJietiota Sia., Rpt. Morris Suhsta., J9JS, pp. 5-38, U(fs. 9). — A re])ort is 
jjresenled on the ])rogress of work along tlie same general lim‘s as that hereto- 
fore noted (K. .S. U., ,‘19. p. 490), Including meleorcdogical data. The results 
for the 4 years lOl.'li lOlS are given in tables. 

In the fertilizer (‘Xiariments with crops in rotation coni and oats were re- 
plae’ed In 3018 by wheat. This arrangemeuit plaeinl wheat on fali-jiloweMl clover 
sod, fall-ph)W(Ml wh(*at stuhble^ and eai corn stubble disked in the' .spring. The 
average' yielel of 3 plats .showenl that in eae'h serie's the plats with no treatment 
gave' the leiwe'st and the' plats iveeiving acid jdiosphate and manure ilu' liiglU'S'l 
prodiK'tion of grain The rangers in >ield were as follows: ("lover seiel 17 2 to 
22 1 Im., wheat stubble' 201 to ,90.1 bu , and ee>rn stubble 29 7 te) 39.1 bu. per 
acre' 

The results of fe'rlilizer e'xpeiime'Uts with alfalfa In progress since 1915 
sbovve'd that acid jihnsjihate', used at the rate' of 4S0 lbs. jier acre annually, 
vvas the only fertilizer application I bat lias thus far given a distinct be'iiedit. 
The' rexsults of manuring clover and timothy seul at tlui rate of ,92, 10, 8, and 4 
tons jK'r acre in a rotation of e*orn, whe*at, barley, and clover and timothy, as 
shown by the yie'lds of \\lu*at and barley, w'tre generally in favor of the 
smallest ni)i>lie*ation and of no treatment In te'sts of wlmal straw and e*orn 
stover at the rates of 1 and 2 tons per acre as fertilizers for wheat ami corn 
the better re-spionse was secured from corn, w^hile wheat show'ed hut little im- 
provement. The results indicated that the cumulative effect of such crop resi- 
dues may be highly heneticial though not apparent in the tirst crop. 

The yields of corn and wheat secured in a series of rotations, including 
alfalfa, were best when coni follow^ed alfalfa and wheat followed corn. The 
clover utilization test led to the conclusion that on the soil under experiment, 
w'hich is rich in organic matter, plowing under clover is wasteful when It can 
be used as hay or pasture. 

The highest yielding varieties of different crops tested in 1918 were as fol- 
lows: Mindum, a durum w'heat, 23.3 bu. ; Marquis wdieat 210 hu. ; Kherson 
oats 53.1 bu. ; Mlpnesota Manchuria barley, a 6-rowed variety, 36.1 bu. ; Wis- 
consin IVdigreed rye 29.8 bu. ; White spring emmer 30.9 bu. ; Nortliwestern Iient 
corn 42.2 ))U. ; (Ireen INTountain potatoes 149.0 bu. ; and Mlnnsoja soy beans 12.4 
hii. i>er acre. Among alfalfu varieties Grimm and Baltic proved the Ix'Sf yleld- 
ers and the hardiest varieties. Bret'ding w'ork carried en wilb .Mhiiu'sotn No. 
13 corn is reported as resulting in earlier maturity without reduction in the 
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yield. In seeding experiments with oHts the use of 80 lbs. per aere gave the 
higl\ost average yield of grain. It was observed during the season that the 
height of grain on the diffenait t)lats was in direct relation to the thickness of 
si>eding, which ranged from 48 to 112 lbs. per acre, the thinnest seeding j)roduc- 
ing the tallest plants with the largest heads. 

flteport of field crops work at the Dickinson substation, 1914-1918], 
I/, ll. Waldkon and J. O. Thyskll {North Dakota Hta, Bui. J31 {1919), pp. 3-50, 
63-'t9. S0S2, fig. J). — The work with field croi)s for each of the 5 y<airs, 1914- 
1918, is. described in the seventh to tlie eleventh annual reports of the substation, 
continuing pievious work (E. S. R., 35, p. 228). The weather conditions for 
( ach jear are noted and the experimental results are briefly discussed. The 
work was along the same general lines from year to year, and had referenc'e 
nminly to variety and cultural tests with cereal and forage crops, flax, and 
jH)t aloes. * 

As m the preceding years, the work with cereal crops in 1918 Included prln- 
cli)ally testing and improving varieties and comparing different dates and rates 
of seeding. In 1918 D-5 ranked first In yield among the durum varieties of 
wh(‘nt with 20.2 bu. per acre, while in the fife group Ohirka No. 5 led with 17.6 
bii , in the bearded group of common wheats I^ubanka Bluestem with 17.4 
bu., and in the bluestem group Haynes or Minnesota 169 with 14.3 bu. For the 

5 years, 1914-1918, the leading varieties and their average yields for the respec- 
tive groups vvi're as follows: Monad 24.9, Marquis 18.3, Preston 14.8, and 
Crossbred 12.9 bu jjer acre. 

In 1918 seeding Kubanka No. 8 wheat at the rates of 3, 4, 5, and 6 pk. per 
acre on April 5 and 22 and May 1 gave an average yield of 17.3, 20.1, 19.2, 
and 18 bu. per acre respectively, wdiile the average yields for the different dates 
of seeding at th(‘ various rates were 21.4, 17.9, and 16.6 bu. per acre, respec- 
tivly. Oi winter rye, spring rye, Belogllnn winter wheat, and Kubanka spring 
wdieat, sown Novi'inber 3. 1917, only winter rye survived th(‘ winter. 

In 1918 the leading variety of oats, Golden Rain, yielded 49.5 bu. per acre, 
and this \a)iety also stiKxl first in average yield for tlu^ 6 years, 1913-1918, 
with 59J bu. per acre. Among 5 varieties of 2-ro\ved liulled l)arley Steigum 
produced the highest yield, 23,6 bu. per acre, and among 4 varieties of tlruwed 
hulled barii'y Muriout led with 22 H l>u jicr acre, lieiiig closely followi'd by 
Galanii with 22 2 Iju. Of f<»iir 'varieties of 2-rowcd l)ailc\v, not including 
St(*igurn, which were grown from 1014—1918, Swan Neck ra/iki d first with an 
average yield of 30.9 bu , and of 8 varieties of G-rowed barley Gatanfi led with 
25.3 bu. per acre for tije jieriod. Hannclien, a 2-rowed barley, sown at different 
rates from 1913-1018, inclusive, gave the bc^st average yield from the use of 

6 pk. of secvl per ac-re. 

Tlie rv'suUs of a tiax variety test sltovved the best yields of linseeii from 
Select Russian and N D. R. 52. Flax grown in a mixture with each of the 
grains, wheat, oats, and barley, in 1917 and 1918 did not succ'eetl. 

Tests with grain sorgiiura indicated that the crop Is not adaptv^d to the 
cllmat(\ Wlieat grown after various crops and after fallow gave the following 
average results for 10 years: After corn 23, fallow 25.7, peas 21, sweet clover 
20.4, winter rye 2.17, oats 18.2, and wheat 15.1 bu. per acre. In a test of 
corn varieties in 1918 Mercer Flint gave the best results, yielding in one 
Instance 6,940 h)S. of green substance per acre. The highest y^eld of potatoes 
for the year, 135 bu. per acre, was secured from Burbank. A test of silage crops 
resulte<l in a yield of green fodder of 12,200 lbs. from corn, 21,029 lbs. from 
sunflowers, and 40,824 lbs. per acre from mangels. 

Annual report of chief soil and crop instructor, H. O. Ewglish {Brit 
Columbia Dept. Agr, Ann. Rpt., 11 {1916), pp. 75-78). — ^The work with field 
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crops at demonstration stations located at Armstrong, Chilliwack, Edgewood, 
Errington, Grand Forks, Rock Creek, Itose TTill, and Pitt Meadows, is briefly 
note<l. The crops tested were mainly wheat, corn, oats, peas, clover, alfalfa, 
vetch, and mangels. 

Annual report of district agriculturist, Fort George district, H. E. 

Walkeii {Brit. Columbia Dept. Agr. Ann. Rpt., 11 {1916), pp. 89-91).~A brief 
report Is given on the general agricultural conditions of the district, and the 
results of growing crops on demonstration plats at Fort George are briefly 
note<l. The following varieties are inc‘ntioned as suitable for the region: 
Abundance and BaniKT oats; O. A. C, No. 21 and Wisconsin 55 barley; 1 Uh 3 
Wave and Dawson Golden Chaff winter wheat; Marquis and Bluosteni spring 
wheal; Red, Early Rose, Gold Coin, and Reliance potatoes; and Grinmi 
alfalfa. Good results were secured with re<itop, tiinotliy, rye grass, and brome 
gra.s.s. 

[Grass mixtures for meadow's and pastures on peaty soils], 11. Osvald 
{Srrnsica Mosskvlfurfor. Tidfilcr., {1920), No. 1, pp. 1-16, fig. 1). — In a paper 
presented at a meeting of the Swedish Moor Culture Association in 3919, the 
author summarizes in tablo.s and discusses the results of experiments with 
different grass mixtures for meadow's and pastures on peaty soil, conducted 
imiinly at Flahiilt and Torestorp. 

At Flahult the growth of a seed mixture consisting of 20 per cent alslke 
clover, 10 per cent white clover, 35 jx^r cent timothy, 10 per cent meadow fox- 
tail, 20 [ler cent meadow fescue, and 5 per cent blue grass was studied for the 
5 years 3914-1918 Alslke clover produced the largest percentage of total 
forage, over 21 per cent, the first 2 years, and timothy gave the best results the 
second and third years when it constituted, respectively, 68.1 and 61 per cent 
of tlK‘ yield. It was further observed that the third year the grasses began 
to produce plants that did not develop stems but remained of a leafy character 
and the percentage of such leafy plants showed a tendency to increase during 
the following yo.ars. 

In a similar study at Torestorp for the 3 years, 3916-3918, with a mixture of 
5 per cent red clover, 20 per cent alslke clover, 50 per cent timothy, 5 per cent 
meadow foxtail, 10 per cent meadow fescue, and 10 per cent orchard grass, 
plants of a leafy character appeared the first year In all the grasses, but they 
showed marked Increases only In timothy and meadow fescue. The first 
j'ear timothy constituted 88.2 per cent, the second year 80.2 per cent, and the 
tliird year 57.6 per c<mt of the yield. The third year meadow fescue made up 
26 per cent of the crop, and 51.6 per cent of the forage produced consisted of 
U‘afy plants of timothy and 21.5 per cent of leafy plants of meadow fescue. 

A botanical analysis made at Flahult In 1917-18 of the hay grown from the 
mixture given above, but including Poa trivialis and sown at different dates in 
May, June, July, and August, showed that timothy and meadow foxtail jmo- 
duced the largest percentage of plants developing stems during the first year 
of their growth, while the second year the relationship between the number 
of such plants and of those producing only foliage and incompletely developed 
stems was practically reversed. Meadow fescue did not show this tendency 
very definitely, and P. trivialift produced practically no plants with undeveloped 
stems. 

Observations made from 1910 to 1918, Inclusive, on the behavior of clover 
and grasses sown as a mixture for meadow purposes indicated that alslke 
clover produced its best growth the first year, timothy the second, meadow 
foxtail the sixth, and blue gi*ass the ninth year. It Is pointed out from this 
result that by the proper selection of si)ecics in the seed mixture it is possible 
to maintain the productive capacity during the period the meadow is to remain. 
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Similar studies of 25-year and 8-year old meadows showed that white clover 
and blue grass made up the principal part of the forage produced. 

[Grassland in the United Kingdom and its improvement and mainte- 
nance], W. 8ojnEKvnxK {Nature [London], 104 {1919), No. 2617, pp. — 

This article reproduces in abridged form the address of the president of the 
section on agriculture of the British Association, previously noted editorially 
(K. kS. R., 42, p. 106). 

Investigation of blossoming and fertilization in winter rye and winter 
wheat, K. OitERMAYEa {/Asehr. Pflanzenziicht.. 4 (1.9/6*), No. 4, PP- S47-40S ). — 
Thes<» studies, conducted at Magyardvflr in Hungary, indicated that the manner 
and duration of hlossoining in winter rye and winter wheat shows wider 
variations there than was observed by investigators in other countries. 

Tlie greatest variation occurred in the rime required for the closing of the 
glumes after the flower was fertilized. The general manner of blossoming in 
rye was in some instances sudden and rapid and in others slow or sporadic and 
fluctuating. Wlu'at differed from r>e in that the manner of blossoming was 
usualbv irregular and vt*ry seldom su<iden and rapid. The individual selections 
of rye blossonuHl vvitli gr<*at(‘r uniformity than was observed in similar wheat 
selections. 

The blossoming of rye flow^ers without opening was observed as being o»ly 
exceptional, while single wheat flowers blossoming unopeiKMl could be found at 
all times during the blossoming period and under certain conditions the 
[dienonnsion heeanie more or less gtmeral. A somewhat similar proc(»ss of blos- 
soming was observtMl in rye and wheat flowers that had only partly opental. 
When sudden and intense blossoming of rye was imminent it was not(‘d that 
soui(‘ time before tlie opening of the flowers the anthers pushed against the 
glumes and spread them apart, but this was never observed in wheat. 

The simultaneous opening of a suflicient number of wheat and rye flowers 
W'as attended by a crackling noise. Spikes with sterile anthers were ohs<‘rved 
t(» be quite frequent in both rye and wh(*at. 

Weather conditions influeiN*ed the process of blossoming in the individual 
flower as well as over the field. Cloudiness, low morning temperatures, and 
warm wirals were not unfavorable, but a low temj)erature as-sociated with 
rainy, windy weather interfered with the normal progress of blossoming in 
both crops. 

Tlie condition of the floral organs, es]X"clally of the male parts, exerted a 
marked influence on fertilization. Differences in the structure of these organs 
were studied, and it was found that while such differences occur in healthy 
material they are much more marked in sterile pollen grains, immature pollen, 
pollen gathered and kept near its limit of time, and in spikes with sterile 
antlKU's It was noted that a healthy pollen of high vitality contains, as a 
rule, hut few sterile grains. The shriveling of pollen grains due to the loss 
of moisture within certain time limits did not In itself reduce viability. Rye 
pollen w^hen gathered remained viable only from 24 to 3 hours, and immature 
pollen was incapable of effecting fertilization. A study of the size of rye and 
wheat pollen indicated that the pollen of the Hungarian wheat studied was 
larger than the pollen of Triticum dicoccoidea, which In turn was larger than 
that of T. turoidum niirahile. In laboratory germination tests with rye pollen 
^Trains the optimum cane sugar concentration used in an agar-agar cell was a 
little above 30 per cent. Keeping rye pollen exposed to the air but in the dark 
showed no advantage over keeping it similarly exposed in the shade, and placing 
it into a desiccator proved Injurious. 

The condition of the female flower organs was found to influence fertilization 
mainly through the supply of nutrition available to each fertilized flower for 
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the development of the young fmit. Fertilization seemed quite generally 
brought about, but the inner or aecoiulary flowers in the spike apparently were 
not always vigorous enough to obtain the necessary nutrition for which they 
had to compete with the usually stronger outer blossoms. The variation in 
strength or vigor of the inner flowers is regarded as a heritable charucl(*r. 

Studies were made also to determine the degree of self and cro.ss fertilization 
in rye and wheat. Cross fertilization was found to be the more general riu'tliod 
of fertilization in rye, althotigh self fertilization also occurred, especially in 
tbe beginning of the blossoming season, at times of sporadic flowering, and in 
closisl or only partly oiiened hlo.ssoins Wheat was observed to be generally self 
f(‘rtiliz(‘d, but under <*ertain eonditions ero.s.s fertilization also took place. 

[The sorghum sirup iudu.stry and the sorghum plaiitl, .T. J. W'tij.amxn, 
Tl. M. West, and C. i*. Ilrra. { M i^nirsotd Bui. JH7 (lOI!)), pp. 7-/1/, fiffs 

7.'?).-- 'The liistory ami presiait .status of tlie sorghum sirup industry in Minne- 
sota IS briefly revi(‘W(‘d. \\liil<‘ (!u‘ hotan\ and the enlture of the sorghnm plant 
are tr(‘a ted at gri^aler length. 

The results of touting s(‘\en vanetH's of strains oi saechnrin sorglniins in 
JhOO and 1001 showed that Folgm-s UhI ■with a vu‘hl of 11! 07 tons of green 
«‘ane p(*r aero, being follo\\<‘d b\ Anibor witli 1 1 <>0 torm arul Follior ^^itll 1122 
Ions The sugar ronlmit ranged tioin 12 2S pm* (‘ont In C.olinan to 1140 per 
cent in a strain of Miiin(‘sot«i ICail.t Amlier. The Miiim'S(»la XniluM- strains 
l)(‘ing of earlt niatiinty gaN’e llu' smaller fields o1 giiMSi <anc per a('r(‘, hut 
gave indications of a IiilOi sugar <*<nitent 

Varieln^s and strains l{‘stod m 1012 ami 1012, shewi'd gi(‘al ^ an. itioii in 
all tile characters olisorsed Stmth Dakot.i laiiked hrsi m inatnnix allhongh 
Farly (tose, a strain s('h‘ct(‘d in Minnesota, showiai prartically tlie same oarli- 
noss. 'The high(‘st nv(‘rag(* \ leld, 10 1 tonv of gnaar ctine )»er aerra was olitainerl 
from S. I’ 1. IT.dfUi orange, being lollowed h\ AmlKa* with 17 f) tons, S P. 1. 
17.M.S Ut*d Anilioi* witli !.'■>. ‘J (ons, ;,nd Orange with 15.2 tons. 

d'he onlluie of swiad sorglium toi forage is dis^aissial, and tin* r (‘suits of 
growing Karl.v ,\inher for this pnrirosi' art‘ compannl in gcan^'a! witli the .simi- 
hn us(' ol Minnesota No. l.‘> coiai Th(‘ j*esnl(s of analyses of sweet sorghum 
loddin* and coiai loddei ai(‘ gioai in a tahh*. I>ire(‘tnms an* given for the 
imfirooainad ot tin' ciop h\ s<M*d soiled ion 

The results of field (*\perlii»<‘iits with sugar eane in the years lfM7-18, 
,1. Kt'oi'Kii ( \r<li. Suihcnuflu'^ Scdvihiud lndii\ 27 (/.d/.h), .To ,W. pp 2^//7- 
(lino VI ]If'dc(l dai a-Suih'('riudus , Lundhumrk. Sci . .Vo, 5 

(/,h/.0), pp, 2 J ) . " Th(‘ sugar experiiiHait station at Pasoiamean in 1017-18 
imide ai)out 1,000 jilal t(‘sis on diftenait soil tvjies with .sugar eane varieties, 
including a number of mws strains onginatial at the station On nearly all 
soil tyi)(‘s the h(*st results w«‘r<* saaaired with the variety KK 28, but on rather 
wet soils tin older variety, 247 B, proved most satisfactory. A study of the 
eominirative yitdding capacity of diflerent varieties show’ed that varieties EK 
28 and EK 2 stood distinctly above 247 P> in this regard The varieties now* con- 
sidered best for Ja\a are EK 28, EK 2, 247 B, DI 52, 100 T‘0.1, SW a, and 00 F. 
The older Black Oherihon cane is rep(u*tod us having tilmost disappeared fnnn 
cultivat ion. 

The results of fm'tilizer experiments indicated that among different s(nirces 
of nitrogen ammoninm sulphate, as compared with nitrate of potash, cyannniid, 
peanut cake, dried 1)1 o(hI, meat meal, filter pn‘sscuke, and stable manure, gave 
the best returns. Stable manure and Alter presscake had no value tis sources 
of nitrogen, but stable manure was apparently a good source of phosphoric acid. 
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Bagasse ashes had some fertilizing value cm the different soil types, and 
molasses as a fertilizer is reported as giving good results on coarse sandy soils. 

A study was made also of the use of seed cane grown at high altitudes 
in relation to the control of sereh disease. It was found that tops of full- 
grown cane and cuttings from planting cane from higher altitudes, when 
healthy, were of equal value for planting, but that under unfavorable soil 
conditions the tops as compared with the cuttings were more readily attacked 
by the disease. Cuttings infected with yellow stripe disease, as a rule, showed 
a reduced sugar yield In the crop. 

Binding the stalks together to prevent the cane from falling down did not 
prove of advantage, and no profitable Increases in yield were securtxl from 
minor changes in the culture and the planting of cane. 

HOETICIJLTURE. 

[Report on fruits, ornamentals, and vegetabU's], P. E. Mtlt^er {]\f imiefiota 
Bta.^ Rpt. Morris Buhsta., 1918, pp. figs. iB). — A statement of varieties of 

fruit, ornamentals, and vegetables under trial at the West Central substation 
at Morris, Minn., in 1918, including tabular data on tests of ornamental shrubs 
and annuals. The varieties of vegetables listed are recommended for general 
planting in the region of the substation. 

[Report on fruit investigations], W. Burns (Ann. Rpt. Dept. Agr. Bombay, 
1916-17, pp. 55, 56 ). — Brief notes are given on experimental work condueted 
during the year 1910-17 with th(‘ nmngo, citrus fruits, guava, papaya, grape, 
fig, and banana. 

Experiments in budding the mango have shown that the mango scion will 
not flower until it is sufiic*i('ntly mature, even if it Ls gi*afted on a mature 
stock. Mango flies have been Miccessfully trapped by using a distillate of the 
Tulsi (Ocimum sanctum) plant, a method devised bv U. Kuo Karsagtxle. 
Spraying mango tree's with water during tJie flowering period interf(*red with 
the setting of fruit, and confirmed the belief in the detrimental effect of ran) 
at this period. 

Incosopol, a cotton oil product, has proved an effective remidy for a])his on 
citrus. The sucking moth (Ophideris fullonica) has been tractul as the cause 
of considerable falling of citrus fruits, and measures jire being devised 
against it. 

All attempt to reduce seeds in guavas by selection and vegetative propagation 
has not given promising results tlius far. The sug.ar content of guavas was 
found to Increase as the trees became mature. Guava stocks have exert t*d no 
influence cm the color of the scion fruit. 

Crosses made with papayas have shown that the production of puie male 
plants <?5m be eliminated by the use of hermaphrotlite plants as pollen plants. 
Propagation of papayas by cutting.s in the field was not .siiccessfid, as the 
cuttings were apt to rot at the base. The artificial bramdung of the papaya by 
removing the top resulted in low stocky trees and an incn*as(‘d nimiber of fruits. 

Spray calendar (Arkansas Bta. Circ. 1^8 (i,9.70). pp. If ). — A siu’ay cakmdar for 
apples, pears, peaclu's, plums, cherries, and grap<'s, with directions for pre- 
paring spray irrixtures. 

Orchard spray calendar, C. E. Sanborn and D. C. Moouino (Okla. Agr. (Ud. 
Ext. Circ. 109 (1919). pp. 8, figs. 7), — A .spray calendar for the control of the 
more important pests and disease.s of orchard and small fruits, including direc- 
tions for luuklng spray solutions. 

More about rootstocks, W. L. Howard (Mo. BuL Dept. Agr. Cai., 9 {1920), 
Ro. 3, pp. 93-95, fig. 1 ). — In continuation of a previous ret)ort on rootstock ex- 
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perlments at the California Experiment St^xtion (E. S. R., 40, p. 444), the 
anUioi: r>refients some additional notea on tlie value of diff('renl roots as stocks 
for r>nines and pears. 

(Note on raisinj^ seedling apples], E. Laxtoiv {Jour. Pomol., Vol. i, No. 
pp. J04-~J09) —Notes are given on methods used by the author and W. Laxton 
in l>reeding apple seedlings, together witli tabular data showing the crosses 
made and (he ])rincipal characteristics of the progeny. 

IVach growing in Florida, W. L. FroYD {Fla. Fmr. K.rt. liul. 27 {1020), pp. 
/5, fipH, .^) —This hull(‘tln deals witli the culture tiiul care of p('aclu‘s, particu- 
larly in tlie hoin(‘ orchard. 

Magnesia and the rnannriiig of vines, J. Taa -hviu: {Rev. Vihe , 5J (1910), No. 
1220, pp. H0J/-20S, /ips 2). — A brief suumiary of the knowlc'dge i‘elative to the 
ns(‘ of niagiiesinin as a fertilizer, with special reference to ils use for grapes. 

Sr)ecial atteiiti(m is called to tlie coinhiiiation of magnesium and calcium 
oxids whicli is manufactured by several faclori<‘S in France ijnd sold under the 
name of dolomagiH'sniin. Wlien th(‘ magnesium is administered in this form, 
either alone or in combination with other fertilizers, it has none of the toxic 
<d’fects of magnesium sulphate and chlorid. In addition to its value as a direct 
nutiient and in anaaullng acid soils it has also an antichloritic action A num- 
ber of i^x])enmeids conducttal under varying conditions indicate that a normal 
dose of dolomagnesium is from 5(10 to 1,000 kg. per hectare; 2,0tX) kg. per hectare 
(1,780 Ihs. jier acre) may he used without injury in making an initial applica- 
tion Dolomagnesium may be mixed with other fertilizers except nitrogenous 
fertilizers. 

Conservation of fresh grapes, J. FiOFEnoA {Dir. Jen. Serr. Apr. [Chile] BoL 
52 {1010), pp. 27, figs. IS).— An account of the principal processes by which 
grapes are preserved in the fresh state. 

Statistics in the production of grapes and wine in 1919 {Estadis. Prod, 
Vvtic. [Spain], 1019, pp, 7). — A statistical report on the production of grapes and 
wines in various regions and Provinces of Spain during the year 1919. 

The propagation of some tropical fruits, li. S. Cxjnliffe {Agr. News [Bar* 
hados], 19 {1020), No. If65, pp. 52, 53, fig. 1 ). — The present paper discusses the 
propagation of avocados. Siihsequeut notes are to deal with other tropical 
fruits. 

The mango in Florida, E. 1). Vosbury {Fia. Gunver, 21 {1020), No. io, pp. 8, 
9, 35, 37 ). — Practical suggestions are given for growing mangos, Including in- 
formation relative to soil requirements, varieties, method of propagation, grove 
nianagement, tlio control of pests and diseases, harvesting and marketing the 
crop, yields, and protits. 

The dw^arf coconut, W. P. Handover {Agr, Bui. Fed. Malay Statc.^, 7 {1919), 
No. 5, pp. 295-297 ). — An account of a dwarf form of coconut growing in the 
Federatc'd Malay States, with reference to Its distinguishing characteristics, 
history, growth, and yield. 

The status of the American nut industry, C. A. Reed {Amer, Nut Jour.. 12 
{1020), Ao. 3, p. Ifl ). — A brief discussion of the present status of the various nut 
Industrie's in the United Stales. 

Top-uorklng the pecan, E. J. Kyi*e {Proc. Nail. Nut Groivers* Assoc., 11^ 
{1015), pp. 03-96 ). — A contribution from the Texas (College, discussing conditions 
under which top-working Is advantageous and naethods of budding that may be 
employed. 

Control of the sap flo'iv in stocks to be grafted, .1. F. Jones {Proc. Natl, 
Nut Gfoiver.s' Assoc., IJf {1015), pp. 96, 97).-~The author’s ex])erienee in grafting 
the English walnut, sliagbark hh*kory, and pecan under northern conditions 
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has shown that to secure uniformly good results the scions must be vigorous, 
well-matured, and perfectly dormant ; tlie stocks must be vigorous and the sap 
active, but not excessively so. To control the flow of sap the stocks are re- 
peatedly cut back as growth starts, cutting off only sufficient of the previous 
season^s wood to remove all buds that have started to grow. This operation 
Is repeated every week or 10 days, thereby not only prolonging the grafting 
season but insuring lu‘tt(U* stands of grafts than on unmanipulated stocks. 

[Report on trees, shrubs, and hedgesj^ J. O. Thysell (North Dakota Sta, 
Hul, 13J (1919), p, 19 ). — A brief note on the condition of demonstration plant- 
ings of trees, shrubs, and hedges 

Report nil the treatment of the surroundings of the small home, H. B. 

and L. A. Dunington (iiujim (Tot onto: Ontario Ilonsing Com., 1919, pp. 35, figs. 
i^d).--This r('jiort was iirepared at the request of the Ontario Housing Com- 
mittee, with the M(‘\v of suggesting means of beantilying the individual lot 
and of outlining tlic g(‘neral jn-inciples which govern the attractive and economi- 
cal development ot any new area. 

Part 1 of th(‘ report deals with the general development of land for industrial 
lioxisn^g. It discusses the subdivision of land with reference to efficiency, 
l)eauty, and <‘cononi>. Ihn't 2 deals witli the iaypiit of the individual lot and 
contains stweral i)lans, together with a list of trees, shrubs, flowers, and vege- 
tables suitable foi- conmiunily and iiuhistrial gardens. 

FORESTRY. 

Making wocKllnuds profitable in the Southern States, W. U IMattoon 
(V. aS. Dcpi. Am . I'anncts' fiuL 1011 {1920), pp. 3H. fn/s. 55). (‘ontribution 
from the Forest S('rvice of tins Department discussing how farm lores! ry i)ays, 
marketing tiiulx r pi otirably, snppl>ing timber for farm needs, utilizing farm 
timber rightly, t)rofl1able employment for inter, protecting woodland from 
injury, imjiroving woodland by cutting, making wasti* land i>rotUable, in<‘reas- 
ing the salt* value of the larm, and forestry (hanonst rations in progress The 
various tojiies ar<‘ well illustraK'd, and a rel(’rcn(‘(‘ list is giviai of related 
literature pnblisiK'd hy this Depaitment and by Various Southern States. 

The new Grand Canyon National Park, K S. Yaiu) (Natl. Parks Assoc. Pnb. 
t (1919f, pp. 25, has. /.?) —An analysis of the s(*eni(‘ features of this park, with 
suggestions for its lad ter comprehension and enjoyment. 

The new Zion National Park, R. S. Yako (Natl. Parks A-s.-ioc. Pub. 2 (1920), 
pp. SI, figs. 16). — A descriptive account et the scenic features of tlie Zion Na- 
tional Park and the relation of this park, together with the Grand (Canyon and 
Bryce Canyon, to the brilliantly colored plateau country of southern Utah. 

Annual return of statistic.s relating to forest administration in British 
Tiidin for tin* year 1917-18 (Ann. Peturn Ptatis. Forest Aiiwin. Biit. India, 
19ll-J^, pp 25. pi. /). — A statistical review showing alterations in forest areas 
and progress made in forest settlements, surveys, working plans, forc'st protec- 
tion, etc., including also yields in major and minor forest products, revenues 
and expenditures, with comparative data showing the animal forest revenue, 
expenditure, etc., for the last 10 years. 

The forest policy of Prance: Its vindication, W. B. Gkeeley ( \mer. For- 
estry, 25 (1919), No. 310, pp. 1319-1385, figs. 8). — A general account of the 
history, development, and accomplishments of organized forestry in France, in 
which the author points out how thoroughly the long established Frmicli forest 
policy was vindicated during the great war. 

Conservation: Tim form or the substance: Which? W. Comfion (Chicago: 
Natl. Lumber Manfrs. Assoc., 1919, pp. 24 )- — In this paper the author presents 
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and cli.seiisseB a number of principlef? which it is believed should underlie a 
national policj^ of forest protection and replacement. 

Some problems of rcalforestation, W. Somerville {London: John Murray, 
1910, pp. /♦?).—This paper is primarily a discussion of species and mixtures of 
apeeies suitable for rc'a do resting Kritish woodlands. 

On the ^si’owth, treatment, and .structure of some common hardwoods, 
R, T. Patton (/'roc. Roy, ^oc. Victoria, n. act , ( 19J9), ^‘o 2, pp. pi. 

1, fiya. 7). — Tills paper deals chiefly with a study of the j^rowth of the moiiiitain 
asli {Eucalyptus re (mans). 

Trial of an experJmtmtal deiidrometrical tabic for chestnut eopidce, 

G. Di Tella {Afifi. R. Jsf. Super. Foresfalc Na:: I'ircnzc, Jf (J9JH~1!f), pp. 105- 
156, fiffs. The table Jiere presented and discusstHl in d(‘tail was constructed 
from measurements made of 47r) felled trees. Tiie steps used in constructing 
the table are given in detail." 

The koa tree, O. S. Judd {Ilan aii. Fo)c'<tcr and Ayr . 17 {1920), No '2, pp. 
SO-55, ph^. 3). — A descriptive account of the koa free (Acacia koa) of Hawaii, 
Including information relative to uses of the wood. Attention is also (‘ailed 
to the value of this tiTu* for refoi’esiing dmiuded ureas wIk'Iv good drainage and 
favorable soil and rnoistun‘ conditions obtain. 

A contribution to tlu* knowledge of the wood of the bravo pine, J. <». A. 
Cakdoso {BoL Assoc. Fcnt. Ayr. F^ortuynew. 20 {19 JS), Nos. 9. pp, 296-205: 10, 
pp. 325-332: 12, pp. 391-Jf02, fiys. 6). — The aiitlior pri'senls tlu' results of a inicro- 
grapbieal study of the wood stnu'ture of th{‘ })ra\o i>ine (JUnus pinaster). 

The origin, extraction, and value of coiiif<‘roiis seeds, I, L. Pkc ioli (Min, 
R. /St. Super, Foresfalc Naz. Fircinc, Jf (1912-19), pp. 1-93, fiys. 57).— This ig 
part 1 of an (wpositiou on the eonif(‘rous seed industry. Its suc(?essive chap- 
ters discuss the iiu])(trtaiu‘t‘ of the inlieritanee ot luutations; iutluence of place 
of origin ou s(^<h 1 ; a deb'use of importation: j>rivat(\ coiniuei cial, and State 
seed i>roduction ; the intlu(‘nc<‘ of tret^ .s(*l(H*tion on the (piaiity of the seed; 
periodicity of abundant hnrv(‘sts, and causes whi(‘h detennine them: harv<\s(:ing 
the fruit: methods and (^(pupmenl for s('ed (*\tra(‘tion ; diswin^ing and elean- 
Ing; the relation between \oluni(' and weight of \vhoU‘ fruits am) of s(H‘< 1 in 
different speeb's ; cost of i>roducUou and market valu(‘ of seeds ; and germiiui- 
tion, long(‘vity, ami storage' of s(*(‘ds. 

DISEASES OF PLANTS. 

Annual report of provincial patliologist, J W Exstitam (Hi if. Co- 

lumbia Dept, .iyr hni. h*pt., 12 (1917), pp. 51-56) — In this u‘]>ort u is stat<^l 
fliat a fairly <‘omi)n*hensi\ e plant dhseuise suiwey witli record of rc'sults has 
now lieeii made of the fruit-growing districts of British (^)lnml)ia 

A case of mushroom apple-root rot was noted in the Shus'wap distn<*t, the 
whole orchard being reported as being in a dying condition. lungus api»ears 
to pass from the remains of old natural tri'es and shrubs to the aiiple roots, 
and probably to other trees, 

Apple tive anthracnose control te.sts ivsulted decisively in favor of early 
sprayings. In ease of apples placed in cellar storage until aft(*r (.Miristmas it 
mis found that the Bordeaux mixture had disappeared, suiiposedly due to the 
sweating of the fruit. The experiment was continued as iios'sihly having an 
Important bearing on the value of early spraying. An apple scab control test 
employing on one tree as a spray lime sulphur at the three ptuiods. pink, calyx, 
and two weeks later, show^ed a high degree of protection by the innitment; also 
an liKUvased set of fruit on the sprayed tree, 
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At Oreston the value of spraying was demonstrated. 

Fire blight, though prevalent In the Okangan during 1917, did not become 
epidemic, though the sp(>radlc and somewhat later primary appearances led to 
numerous secondary infections subseiiuently. The trouble is largely explained 
by the ahseiu^e of skilled lalwr to remove the early dormant cankers. At 
Grand Forks the injury was greater. 

1‘otato late blight, certain Fusarium rots, and other internal diseases caused 
much loss to potato growers in certain regions during the previous two seasons. 
Silver scurf pond ylovUul Him altroviren^) ^ while frequent in the coast and 
Island sections, is controllable only by setMl selection. 

Keport of ftliel provincial plant pathologist, ,T. W. Eahtiiam (Brit, Co- 
lumbia Dipt, Apr. Ann. Rpt., IS (1918), pp. 32-SG, pi. 1). — Potato loaf roll ap- 
peared in 1918 in the vicinity of Vancouver. White i)lne blister rust has not 
yet been found in IlritisJj Poluitibia, Ihongli U Is thought that the western pine, 
Pinus inoniirola, might luxm* more susceptible than the ('astern sj^ecies, P. 
strobus, if the disease were once introduced. Apple anihracnose control was 
studied in experiments which are described. The effects of the previous year’s 
spraying were of practical value in 1917. 

Apjile scab data obtalmvl from tests during three jears have offered a basis 
for successful woik in the direction of control. Laic ruins (about the middle 
of August) intnxluced a new factor during 1917, and the late spray that year 
api>e£ired valuable, whereas in previous years it had appc'arcd superlluous. 

Potato diseasx^ was mnd(' the subject of organized study, including dilYerent 
localities. Late blight did not appt'ar until August. The single spraying 
afforded a considerable degree of protection. Propc'r dates for spraying can 
not be determined in advance. 

Weather conditions were important as regards dis(‘ases of other i)lants be- 
sides potato. The lu'avy rains about the middle of August, following a hot, 
dry season, resulted In much apple scab, fruit pit, and a very general condition 
of premature breakdown in the tissue of apples. P(}(*uiiar cast's of rotting are 
noted. 

[Plant diseases, British Columbia], M, S. Middleton (Bnt. Columbia Dept, 
Apr. Ann. Rpt., 12 (J917), pp. 20, 21). — In this portion of a report Including in- 
ject pests, it is stated that in the main the fire blight situation was improved 
during 1917, and the same is true regarding apple and pear scab. Apple anthrac- 
nose lias become serious in the moist, coast sections. Peatdi mildew and leaf 
curl were not serious. Late blight of potatoes was extremely pr(waJ('nt in 1917. 
Other common diseases were scab, Rhizoctonia, and Fusarium wdlt. Among 
other diseases giving more or less trouble in certain sections were raspberry 
anthraciiose, strawberry -leaf spot, and mildew. 

Experimental work [on plant disease and insect control], B. Hoy (Brit. 
Columbia Dept. Apr. Ann. Rpt., 12 (1917), pp. 29, SO), — This Is an account deal- 
ing with experimental spraying for apple scab and woolly aphis at Kelowna, 
and peach mildew, leaf curl, and twig borer at Rurnmerland. 

Apple scab spraying resulted in clean fruit when lime sulphur was used at 
1:30 for the pink sjjray, 1 : 3o just after the fall of the petals, and 1:35 2 
weeks later. From these ami other experiments outlined, it is concluded that 
the pink, calyx, and one later spray thoroughly applied will control apple 8<'ab 
In any normal season. 

Peach mildew and leaf curl were not sufficiently tested, owing to their com- 
paratively slight severity thhs season. Fire blight Inspection showed consid- 
erable blossom blight In early spring, but only a few cases of severe infection. 

Work connectc^d with Insect and fungus pests and their control, F. 
Watts (Imp. Dept. Apr. West Indies, Rpt. Apr. Dept. Dominica, 1918-19, pp. 
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Ui^io ). — In luldltion to a discussion of iiise<‘ts, ii is stated that one of tbe most 
fouiiiion and destructive diseases of lime trees in Trinidad is a wither tip due 
to (flwos'poriurn lunctticolmn, ' This disease has caused th<‘ death of many 
yoiuj;^ nursery plants during; the past two years at the St. Clair Station. It 
attacks limes of all aj?es and has become epidemic. It is successfully controlled 
by the use of u 4:4:00 Bordeaux mixture eoiitiiinlin; a sticker made up for 
each gallon of water by adding 2 ll>s resin and 1 lb. wasliing soda crystals. 
This is ndxt'il and boiled (about one hour) nulil tlu‘ preparation is of a clear 
brown color, spreading and adhm-ing to the glo.ssy leaf surfaces. 

KUorts made to prevent the introduction of serious plant ]H*sts and dis- 
eases into 8t. Lucia, and tlie spreading therein, A. J JhtooKs ([Jfiip Dept. 
Agr, Went /mhe.si, Jf//. Drpt, tit. Luvw I.eaflvt 17 {tVtO). pp /.i?).--The plant 
[>rot(‘ctive measures here outlined with discussion include efiorts to iirevent the 
introduction and spreading o1 plant iliseasos and jiests and to eradicate them 
w'licn once introdn<‘(‘d into ihe island of St. lAicia. 

Mycology [and plant diseases, Miidras, India, 1918-19], II. C. Wood 
(Jtpt. Dept. igr. l/c(/ic,s, //>i(S~iP, pp 8, t)). - “Inform. itioii is given regarding the 
padd.v diseas(‘ {lUixuUnUi noted pre\iousl.\ l>y MeUae (K. S. K., 41, 

p. ^\'hos(‘ <*ontmiied iinesligations are said to liave shown that a fungus, 

api».u‘i‘iitl> similar, atia<‘ks Pntncutu ripais, a grass which is common among 
tbe il('e holds; also tiiat (his lunmis inoculatinl int<» wheat and barley produces 
tlie disease. 

Vhutaphilidi a ttu’dtlu <'aused less diseasi^ of rulilier trees than jireviotisly, 
owing sui)pos<Mlly to unu'^ual monsoon (‘onditions. Another rubber disease has 
appcari‘d, rt'sombling brown bast as known elsewliere. No causative organism 
has b<‘(‘n discoMM*(>d. 

Bud rot of paim.vras (Ppthiifni palmii arum) has been reduced, supposedly to 
tbe lowest possi!)li‘ [loint. ImK-uiation experimcMits with bk'eding disease of 
the ftaim {I'/nclfii lopshi W/o/cr//c?/s ) . show (hat th(‘ attack occurs only at 
wounds, and tliat cauterizing and disinfecting an affected area offers good hope 
for a permanent cure. 

Mild(‘vv (Oidiion tiukcti) and bird’s-eye disease (Glwosporium amprlopha- 
yutn) of grape were reduci'd hy spraying. The IVIahali diseaKse of areca nuts w^a.s 
not so (‘Xtensively treated, the season being unfavorable to the development of 
this disease. Tin' advantage of treating cereal seed for smut w^as not very 
ma rked. 

Mycology [Ceylon, 1918], T. Fetch {Ceylon Admm. Rpts. Sect. JV, Rpt. 
Vtr. Ayr., 191H, pp. tOy I/) — In a report on the work of the botanical and my- 
oologicfil division, it Is stateil that the consignments of disea.sed plants sent in 
for examination included lievea, tea, coconut, and certain food and miscel- 
Janeous plants. 

Vegetable pathology [Queensland], II. Tkyon (Ann. Rpt, Dept, Ayr. and 
Stock IQueensland], 7915-16, pp. 5/-55).-“-ThIs report includes brief notes on 
dlseasi s affecting a wide range of economic plants. 

Vegetable pathology [agricultural crops, Queensland 1, H. Tryon (Ann. 
Rpt, Dept, Ayr. and Stock [Qpetmsiand], 7.077-/8, pp. 45-47). — Tliis report Is of 
the same general character as that not<‘cl above and previously (10. S. 11.. 39, 
p. 850). 

Annual report of the government microbioh^gist, II. jM, Nuuioi.ls {Pas- 
mania Agr. and Stock Dept. Rpt. 7917-18, pp. 18-16). — Black spot of apple 
caused much less Injurj’' on the whole than during the preceding si'u^nn. It is 
concluded that the best results as regards control are obtained by applying 
Bordeaux mixture thoroughly, lirst in the spring as the flow’er buds begin to 



742 


expjshimknt station kecobd. 


tVol. 42 


unfold and lime sulphur afler the first fruit has set. Powdery mildew iu most 
plaees stands next to black spot as rej^ards orchard injury. These two diseases 
are oftcni complicated by the pn^senee of the red spider. Leaf spot (Sphwropsia 
malorum) has increased very materially during recent years. The Irish blight 
of potato was materially checked by the dry summer. The fungus is carried 
over in the seed potatoes. Potato wilt (Fumrinm solani) is very common in 
Tasmania, causing considerable loss during some seasons. Crowm gall exists 
In the State, having been intrtxliiced supposedly on tre(‘S from Victoria. 

Froclamatiou regarding control of grain smut iPrakt. Bl. Pftanzcnhan u, 
Schniz, n. .syt,, 17 (1919) ^ Vo. 7-S, pp, 77-81, flQS. 5 ). — This information w'as em- 
bodied in a poster and (hails with smuts of whent, bnrley. and outs. 

Treatment of wheat rust, E. Foex (Bui. Afjr. Alpdrie, Tuuisie, Marov, 2. scr., 
(J9J9), Vo. J2, pp. 292-29/f ). — This gives the substance of a h^ath't of infor- 
mation bearing upon two metliods (which are ouUined) for the treotment of 
se(‘d wheat grain to ju’event smut. 

A practical method of fighting wheat rust, D. P. Swincu.k (Bwu. Rpt, 
Mont. Bd. Hort., 10 (1917-18), pp. 74-79, figs. 4)- — A brief statement of the his- 
tory of wdieat rust, its practical c(»ntrol in Denmark, and the ditliculty of its 
control by eradication of linrherry, especially in the southern parts of the 
United States, is follow^<‘d by an a<‘coiint of the establishment of a liarberry 
eradication district extending from Michigan to Montana, inclusive, and from 
Minnesota to Illinois, inclusive In Montana this rust attacks both purple- 
and green-leaved barberry, though the Japanese^ species is immune there as 
elsewhere. 

Studies on stem rust in Wisconsin, 1918, .T. O. Dickson and A G. John- 
son (Wis. Drpt, A(fr. Bui 20 (1918), pp. 56-60, fig. 1). — During the siuing and 
summer of 1918, an intensive study unis made of the stern rust probhun in Wis- 
consin, the chief oiijcct being to aceumulate more detailed and definite Inl'onna- 
tion on the rOle of the harb(‘rry (BiTberiH vulgarise) in the s])rend of the stein 
rust of grain (Purcuiia graminift). A brief account is here given of this work, 
which w^as carru'd on in coopei*ation with the Bureau of IMant Industry, V. S. 
Department of Agriculture. 

The urfHliniospores which had formed on the mw fall shoots of perennial 
grasses and w’inter grains relaiiUHl their ability to gixnv nntll tlie winter ('over- 
ing of snow had disappeared, abour March 5, after wiiich time their via]>Mlty 
rapidl.v decreas(*d. no viable sjiores Ixing found after March 39. (huuiiination 
In P(‘bniary averaged less than 3 i>er cent, and in Man'h h'ss than 1 per ciUJt. 

An account with grajddcai illustration shows that degree of lnf(H'tion de- 
creasiHl ratlier nnifoi'inly wirli distance measured nortlieast from a barberry 
hedge, ranging from 390 p(n' cent at 35 ft, to 30 i)er cent at 200 ft., 3 per cent at 
3(X) ft, and 0 5 per cent at 409 ft. It is stated that the throe strains of grain 
stem rust in Wisconsin go also to such grasses as wiki barley, quack grass, 
orchard grass and wild rye. All these .strains will rust the barberry, which 
hewever is able thereafter to rust only the appropriate special Iiosts. New 
grain stem rust devekjpment was not found iu advance of the time when the 
infection could not have come from Infections on barberry. 

The eradication of barberry in Wisconsin, 0. P. Nokoord (Wn?. Dept. Apr, 
Bui. 20 (1918), pp. 44~’^i6, dgft. 5). — This Is a gem'ral account of barberry as a 
host of the wheat black stem rust fungus, and of its early and re<?ent history 
in Wi.seonsiii as regards location and attempts to eradicate the fungus, par- 
ticularly In relation with barberry growing wild. 

A preliminary note concerning a serious nematode disease of red clover 
In the Noi*thwe8tern States, Tl. H. Smith (Jowr. Econ. Ent., 12 (1919), Vo. 
pjfc 4e^-46 &'\ — The widespread destructiveness of an affection of red clover in 
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Idaho (hjririj? the aututnn and oavly winter led to an investigation by the author 
in which the well known stem and bulb nematode of Europe (TylenvhUH dipsaci 
[dciHisfnfri.v}) was found resiamsible. 

The indieutions arc* tliat it has been preseiil in soutliera l<laho for several 
y(‘ar.s. and that it is raiudly inerejising in its <l(>strnetiYen(*ss. During the 
spring of IPIO se\eral hiindre<l o<*u‘> of red elo\er had to be i)lowed nj), while 
a large perreidage of (he li(‘lds h-ft was (juite badly ari(‘'‘t(‘d 'rins nematode 
was first reeonh'd from North Ani(‘n»^*a by Dessey, who found it damaging a 
fi(dd ot ry(' at Kdg<*rton, Kans, in lt)d7. T( was no\t dix'oviu’ed in Ibl.'l af 
nellinghain, Wash., wlKua* it (MUscmI si'rious injury to hjaciidlis, and in 1915 
it was found injuring red clover at Ib'dinond, Ori*g. 

“ ''idiC iienialod(‘S apiu-ar to (udor IJie cloven- jihuits at llie surfao(‘ of the 
gr()und, tirst working into (he stipules of the lo.nes whi<li surround (lie d(*- 
vidoping stems and later entering the stems. The iiitesred parts lu^ar the grmuid 
iKH'ome enlarged, spongy, and tinaliy (urn brown and rot (Ut Tin* worms also 
oecair liigdier u[) in the sli-ins and in (lie lea\c‘s and hrain'lics, w licre th(‘,v cause 
distort i(Uis and (Milurgcanmils. Th(‘ inallorining ot plants most tiroiionnced 
in autumn and (‘urly w'intcM'. During the sumimu* tin* foliage of affected i»l‘unts 
usually liMN an ludiealthy, striin*d-yellow^ apiiearaiu'e, and the plants as a 
whole are more oi' U‘ss stmU(*d. 

“ Th(‘ d(‘ath of dis(‘ased jilaiils is hasteinal in tlie greater number of cases 
b> tin* work of s(*condary ag«*nts, the most iiniiortant of which scH'iii to be 
the rixit mit(* ( A* /in: (g; />//;// /os* t'Uiz(fpha<n(s) , the laiwa* of the inyc(*toj>hilid 
{Sciaia irifoln), and the laiwa* of Sitonrs hlfipUJuUifi, a snout beetle that is 
common in clover fields hi tin* Northwest. The gt<‘ater injury results to clover 
l)(*lds the s(‘coinl year or longer afti'r si'eding, when both the nematodes and the 
Insecds are found to he inon* abundant. Sc‘\eral fields have het‘n ohseiwed. how- 
ever, vs'hich had to he j>]ow'C‘d ui> tin* tirst year after seceding.’* 

The potato disease probieni, 0. K. Orion {Potato Mag., 2 (1920), AVi 7, pp. 
10-1 Jt. dd, fUh^- //).-"IMelhods and means of eontrol are pointed out for the sev- 
eral [lotato diseases named as important. 

Tli(‘ ring or bangadi disease of potato {Dept. Apr, Bomhav Lea/tfi, S {1918), 
pp. 3 ). — It is stated that in nearly all of the potato growing tracts of the 
D<‘('can and tin* Bombay Karnalak one of (lie most iiriportant dis(*as(*s is the 
ring disi^ase knowm as hangadi or chaki‘i. This leaflet describes the symiUoms 
of tin* disease and pn'ventne methods. 

The ilis<*ase is ri‘<-ogni/.ed by (In* sudden willing of some part, c‘xtending 
biter to tin* whole plant Dead plants or patches are (ommon. The cut potato 
shows a brown ling from which may he squeezed a creamy, yc'llow* liquid, con- 
taining the causal bacteria. 

The disi‘ase is carried by the seed tub(*rs, which if badly lnf(ctc*d may rot 
without sprouting, or may prodina* plants which will probably willicr sooner or 
later, and by vvhicii the disease may he propagated. Diseast'd tiiheis may rot 
in storage and extend tin* dise,ase to others. 

l*reV(‘ntion r(*(piirc*s tin* ii.se of only disea.se-free seed, obtained by disiufeetlon 
of knives for cutting up the seed tubers, draining the low’ jiace.s in tin* tield, 
proper storage, and adeipiati* inspi'ction. 

Kusariiiin blight of the soy bean and tin* relation of various factors to 
infection, Tl. O. Oromv\klj. (Nehraska S(a. /^^e.sfanji Bui Iff {1919). pp 
figs, 5). — In a previous publication (E, S. U.. 57, p. 59), the author d(‘s<'nl>(‘(l 
the disease of soy beans due to h'UHatium tracliciphihr i In t!ie ]>rrs(iit ])uhii- 
cation, an account is giv(*n of additional studies on ihe soy Ix'an Ihight lo de- 
termine tiie effect of various factors on the amount and severity of tiic disc'ase. 
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uaorpliologioal and cultural characters of the organism, an account i» given of 
experiments on the relation of various soil factors to Infection of soy beans, in- 
cluding the influence of soil types, acidity and alkalinity, nematodes, soil teiu* 
peruture, and Influence of other organisms. The physical structure and acidity 
of soils under natural conditions were not limiting factors In infection, but 
acidity under certain conditions was found to have some Influence. Infection 
is said ,to occur through the roots, hut nematodes did not increase the per- 
centage of blight materially. Other organisms, such as Khizoctonhi and 
ScJerotiuiri rolftal, nod tdlnu* root injuries are believed to increase materially 
the percentage of fliseasivl plants in the field. 

An investigation was made on the susceptibility of different varieties of soy 
beans, and the* Black Eyebrow variety was found to show some evidence of re- 
sistance. The Brown variety, while not resistant, appeared tolerant and de- 
veloped remarkably in spite of numerous fungus filaments and nematodes 
within the roots. Fifteen other varieties tested were found to be similarly 
affected. Velvet beans were not found subject to attack of this organism. 

The mottling or yellow stripe disease of sugar cane, J. A. Stev^ensos 
(Jour. Dept. Agr. and Labor Porto Rico, 3 {J9PJ), No. H. pp. 3-76, pis. S. figs. 
7 ). — Earlier reports (E, S. R., 39, p. 53; 42, p. ,G44) regarding the di.scasi' 
sugar cane which has been raging in Porto Rico unchecked for several years 
are followed up with a systematic account of studies on this trouble, for which 
the descriptive name mottling disease is preferred. 

The mottling disease tlr.st appeared in the northwest s<M*tion of the island, aiul 
spread rapidly eastward until only a portion of thi' ('ast and southeast coast 
regions remain uninfected. Indications point to a continued proma‘ss by the 
disease. Upland fields have as a rule been most seventy alia eked Losses to 
date are estimated at .$2,5(K).()00. The.se appear childly in tonnage, though dis- 
eased canes introduce also difUculties in manipulation at the mill. Appjirently 
the trouble spreads by other means than by infected planting matiTial. The 
disease has been found on several varieties in Santo Domingo, though it fs not 
yet epidemic there. One infected area is rejmrted from St. Croix. 

Though Otaheite was the variety first seriously attacked, Rayada and other 
native types have succumbed In succeeding seasons. The numerous foreign 
varieties (mostly seedlings) vary greatly in this respect, ranging from grejit 
susceptibility to very promising resistani'e. Some station seedlings are also 
tjulte promising. 

The disease is characterized by a mottling of the leaves, followed in advamvd 
stages by a stunting of the entire stool and the presence of gray, sunken lesions 
on the stalks. The appearance of the mottling varies greatly with the variety. 
Approximately a three years’ progressive course Is followed, ending in tlu^ death 
of the stool. 

No other ho.sts are yet known. No direct relation has been established be- 
tween the disease and nature of soils, years in cane, methods of preparing the 
land, drainage, or other cultural feature.s. No direct influeuc(» was demonstrated 
In case of fertilizers, liming, seed treatment, manner of disposing of trash, or 
moisture content of the soil. An accumulative effect In successive ratoon crops 
is apparent. The disease has not been transmitted artificially. Chemical tests 
of the juice do not show any abnormal glucose ration or any constant ditTerence 
between the juice of normal and that of diseased canes. 

Fungi and bacteria are not known to be associated in any way as causal 
agents, either on leaves or stalks. The cankers appear to he a result of the gen- 
eral w^eakeuing of the plant, though fungi may invade them later. The In- 
fectious principle Is present in all parts of the diseased plants. The disease is 
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transmitted by seed pieces, and also apparently by some other means. Infection 
appears to be aerial, and not to i)erslst In the soil. Certain insects may becar- 
l iers. The disease is considered to be an infectious chlorosis due to a virus or 
ultramlcTOScoplc organism. The disease and Its manifestations arc discussed 
in view of what is know^n regarding related phenomena. 

Heport on an investigation of froghopper pest and diseases of sugar 
cane in Trinidad, W. Nowicix {liuL Dept. Apr. Trinidad and ToJmgo, J8 [1919], 
No 2, pp. r>7~-69). — The main oi>]oct of the pr(*sent report is tt> eontribute to tl'e 
understanding of the cane trouble now widely known as blight and correlated 
with root disease and with wbiedy varying degrees of in|ur> to standing canes. 
Hotli the atta(*k and Its jiersistence are said to dt^iK-nd upon a condition of 
W(‘aknoss or (iebility in the cane, that is, root disease pr(‘Siipposes iin favorable 
eonditions 

Fungi relat(Hl to root disease are inainlx two, ludonuing to th(' Marasmins 
group (usually M. fiacchaii), and to the Odontia group ( o, .sanhart and O. sar- 
(dun n ohi) . The disease is apjiarently luucli nioix' eonriuon in association with 
1 !h‘ latU‘r type The lairisitisin of liotli ie<prM‘e^> ih\ osi igat ion J )epressed 
vitality on the part of tlie cane favors injurious deveiopnnait i).^ tlie root fun- 
gus, whi(*h enters the root tips, distorting, (jns'king. and linally killing them. 
It also envelops the young leal shoots at various st.ig(‘s. (‘(‘pienting tlie sheaths 
and in sevci'e casf‘s infesting intmaially lh<‘ buds, slioofs and underground eon- 
neetions of tbe spxds, and t(> some (‘Vtent the leavt\s of tin' developcHl canes. 
I’he g(‘neral idleot is that ot water shortage This is du(‘ to interference' with 
absorption ami coiiduetion, ami su< h int« i fi'a'ame is d(‘hi,\ ed or (h'creasi'd in 
suuations tavoring good root de\elojanent and il(‘e;> penetiation by llie roots, 
d'he idantiug and ('iilti\alion custoinarv in liu'se j-egion^ aix' li<M]uentIy such 
as to favor aecess of the fungi 1<*1I h\ the <*id earn'-'. (Mmialic conditions in 
Trinidad, ii(>we\er, are so fa\orab!(‘ to cane as partly to offset cultural dis- 
advanlagi'S 

Froghop]>cr Infestaton ma.v he c<ujn<MMed v\ilh tin' iiouble above discussed 
through th(‘ reduction of vigor in plants, luu iii many ('vanijiics sei'ii it is con- 
sidetcd as possible that in> elTtMdive fiart was talom by tlie froghoppi'r insects. 

Uemcdial jilaus suggi'sted include Ireatmeni (»f st'ts with Bordeaux mixture. 

The reliitioii of root fungus to froghopp<‘r blight of sugar cane in Trini- 
dad, C. U W in 1 VMS (Itiit. Dept. \pr. Tintidad and Tohaoo. 18 11919], No. :3, pp. 

In coniMM-tiou with the above report by Xow’ell, tlie ])resent author 
gives a iirovisional and incomplete account of his own ('xperlences and observa- 
tions (»f frogliofipcr Idiglil of sugar canc, following a sninnmry of tbe history 
of the blight and a view of its connection with llu* iircscuice of froghopper and 
the root fungus (Marasmins). 

Th(' general conclusions of the piesent author agri'C with those of Nowell. 
The view is e\press(‘(l that 5(1 per cent of the damage at iiresnit caused by 
blight <*ould be pnwenti'd witliout any decieasc in tin* ninuber of froghoppers. 

Sugar cane varieties and froghopper blight in Trinidad, C. F>. W'lnjAMs 
(BiiL Dept. Apr. Tniwdad and Tohapo, 18 [1910], No. 2, pp. - The (itK's- 

tion of varieti(*s ri'sislant to froghopper blight having (‘ome into prominence in 
Ihc course of the obsm’vations and work above noted, the author has colleded 
notes and (»hserva lions wliich are hen* partic-nlarized as covering more than 
50 cane varieties. From this work he concludes that no variety of canc' at 
present grown in Trinidad is immune to the blight, though Fha and Badilla 
are measurably resistant, and recently Introduced varii'ties seem to Justify 
further experimentation. 

Field diseases of the sweet potato in Texas, J, , T . Taubenhaus {Texas Sta. 
Bui. W {1919), pp . 3-22, figs, 5^).— After giving directions for treatment of 
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sw^et potatoes Intended for seed purposes, tlie author describes the more com- 
mon field diseases of sweet potatoes in Texas, and suggests methods for their 
control. 

Experimental work [with apple scab and with fire blight of apple], P. E. 

Fkench (DrU, Columbia Dept. Agr, Ann. Rpt.y 12 {1911), pp. 2Jt-2S). — Spraying 
tests showed that apples can be produced commercially free from scab. At 
Salmon Arm, the best results for the money expended were obtained from 
three applications with lime sulphur, the pink and the calyx spray and anollu'r 
4 we<>ks later. In the Vernon district two sprays were sufficient, tlu'se being 
the caiyx (the more important) and the one 4 weeks later. 

To the above locality tests were added material t(‘sts, the average results 
of the 2 years showing clearly the superiority of lime sulphur over atomic 
sulphur and Bordeaux. The latter caused much russeting of the fruit, but 
the former showed a 20 per cent decreiise in yield attributed to scab. 

Experiments testing the value of lime suli»hur against apple scab at dif- 
ferent strengths (1 : 30 to 1 : 50), showed tJie weaker strengths to give i>racticaliy 
the same results as the stronger ones which have been usually aj>plied. 

On the whole, apple scab caused le^s damage in 1917 than in the previous 
year, owing to the season and to tlie more efficient methods employed. 

Fire blight, which is scattered sparsely throughout the Vernon and Arm- 
strong districts, occurring mostly on old limbs of such varieties as Spitzenbc'rg, 
has been located for the most part, and the situation offers pronuH(* of early 
control. 

Red cedar trees and cedar rust, R. K. Marshall and P. D. Fromm k {Va. 
Polytech. JnH. Ext. Bui. S9 {1920), pp. S, fig. 1). — The results are given of a 
cedar rust survey of Augusta County, Va., in which 113 orchanls containing 
a total of 72,235 apple trees of the York Imperial variety were examined for 
severity of rust infection on the foliage, amount of defoliation, size of fruits, 
vigor of trees, and number and location of cedars. The relation betw<‘en cedar 
trees and cedar rust In the orchards is shown in a very conclusive way, 
proximity to cedar trees being reflected in the greatly increased number of 
infections on this siis(’eptible variety of apple. 

Treatment for anthraciiose, L. Ravaz {Prog. Agr. et Vitic. {Ed. VEst- 
Centre), 41 {1920), No. 5, pp. 103-104). — Treatments locally effective against 
grape anthracnose are given. The first of these is made up of iron sulphate 
30 to 40 kg. and suphuric acid 1 to 2 kg. in 100 liters of water ; the second 
of 10 kg. siilifimric acid In 100 liters of water. 

Treatment of chlorosis [in vines] in full vegetation, L. Degkully {Frog. 
Agr. et Vitic. {Ed. VEst-Centre)^ 40 {1919), No. 22, pp. 506. 507). — A report from 
Doniiadieu l.s quoted, stating that iron sulphate at 0.1 per cent strength is a 
certain preventive of chlorosl.s, and that it is advisal)le to add iron snljfliate 
in all spraying operations where an acid spray is applied to grapevines. 

Autumnal treatment for chlorosis, L. Ravaz {Prog. Agr. et Vttic. {Ed. VEst- 
Centre), 40 {1919), No. 4^2, pp. 361-SG3). — Discussion is given of the prevalence 
during 1918 of conditions favorable to the development of chlorosis In grape- 
vines, and of measures taken to prevent or forestall tliis trouble by applica- 
tions, mainly of iron compounds, capable of utilization by the plant. 

Red ring disease of coconuts, W. Nowell {Agr. News lltarhados], 18 
{1919), No. 400, p. 398). — Tn a rejKirt read before the Board of Agriculture of 
Trinidad, in October, 1919, the author states that the connection of the so-called 
root disease of coconut with the presence of a nematode has been abundantly 
confirmed. A description of this nematode, said to be a new species, under 
the name Aphelenohus oooophila, is expected to be given by Cobb in a forth- 
eom&K number of this publication. It is now known that the presence of this 
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orgonisin in Iho roots is secondary, aiul that the red zone of the stem Is a breed- 
ing ground for the nematode, which llience extemls to roots and to leaves, both 
mature and seuiimatur<% and even to the youngest rudimentary leaves in the 
bud centers. No alternate host of the neina1od(‘ is yet known. The disease 
appears typiiudly first in widely sej>arat(‘d cases as the trees approach the 
hearing age, and extends from tlu‘se ('enters uidil infestation may approach 30 
per ((‘lit. Injury does not appear to l»e a prcre(piisite to int(‘ction by the 
organism. 

Th<* fungus diseases of tlie tea leaf, A. (t. Tt NsrAix and S. Bo.se {Indian 
Tea dA-.s-oc., Nc?. 1), pt Quart. Jaitr , Sa. d (1919), pp. p/.s‘ d, 4).— 

Th(‘S(‘ inM'stigatums on fungus (liseaM*s of l(‘a iea\('s are still in jirogress, and 
are to ix' publisiied in pamplihd form wii(‘n compi(‘ted. The prescait contribu- 
tion is contined to eiiaracti'rs of tii(‘ normal tea h'af. 

Ked rust, A (\ T^^sT\l.L {Indian Tea /i.ssoc., Nr'i. Dept. Quart Jour., jYo. S 
(1919), pp 9()~-ii't ]. — Tins is a hrh‘f account of tea r<‘d rust ( DepJialenros 
'Hfi'se('us. V. mifcoidea ) , its forms, conditions of attack, and (‘ontroi iu(‘asnres. 

Black caiikcu* or rot of cli«\stuiit, B. Bemionel N/icr. \(jr Hat., 52 

{1919), 1-2, pp 21-hU ptfi. 4). — Repoitiiig furtiier on a study previously 

not(‘d (E. S lb, 3T, p (137), tlie author not(‘s a tungiis found in eonnectnm with 
lda('k eanioT of ciiestnut. Tills is consid(‘r(‘d a sp«*ies of a ih‘w genus. Both 
are t(S'lnn(‘al]> d(‘sci ibed The m‘w form is unim‘d IDkk odielln eastanca\ 

Tli(‘ occurrence of oak mildew on beech in Britain, A. 1>. (V)tton {Brit, 
Mycot. Noc. Tranii., 6* (/,9/<S), pi. 2. pp. 198-200) .— TU\'^ was observed by the 
author n(‘ar Sexenoaks, Kiuit, in July, 1bl8. It oc(‘urred on siioots sjiringing 
from stuiu[>s of old tn'cs whicii had heon cut down, the beech being inf(*cled in 
some instances directly troui sporc's firoduced by tlH‘ oak. Apparently in such 
cases, only v(‘Vy young leaxes are susceptible. 

The prc.scnt status of the white pine bli.ster rust control in Montana, 
1918, (5. A. Boot {UierL Rpt. Mont. Bd. Hart., 10 (1917-18), pp. 09-73, figs, 3).— 
A hri(T ac(‘ount is given of the white-pine blister rust, though it is stated that no 
record has >ot lieeii made of its prescuice in Montana. 

The white pine blister rust (Concord, N. H.; Forc^stiy Dept., 1919, pp. 4, 
figs. //).- 'Fhis pamplilet, giving a populurizcci account of the white pine blister 
rust in its txvo stages, its dissemination, and results, skidches also the develop- 
ment and work of the New Ilauipshire Forestry Commission since the incejition 
of it work in 31)17 in (‘onnection with tlie Bureau of Plant Industry, U. 8. De- 
part uu’iit of Agricultur(‘. 

White pine blister rust fin Wisconsin], C. P. Norgoed (KTs. Dept, Agr. 
Bui. 20 (/.9/S), pp. 16-17, 40-43, figs. 2). — Actix'e work on white iiirie blister rust 
In ooopt'ration xvitli th(' U. S. Department of Agriculture lias shown that thi.s 
disease reached Wisconsin earlier than w'as formerly thought, as wdial api)<‘an‘d 
to be a small Infection in Polk County proved to be really a very with* infec- 
tion, extending to nine additional counties. The most dangerous cimtt'rs are 
tbree in number, namely, Falun (Burnett County), Lewis (Polk County), and 
Bice Lake (Barron County), In all of which pines an* seriously attuclo'd. 

An accotint is givam of inspection and other work during 1937 and 1938, xx ith 
discussion of measures in force or in pro.spect. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

An apparent effect of winter inactivity upon di.stribiitioii of uuunninls, 

n. IL T. Jackson (Join. Mnimnalogy, / (1920). No. 2, pp. 58-04. PO- C- 

Hodciit mountaineers, W. P. Tayixib {Jour. Mammalogy, 1 (1920), No. 2, pp. 

03 , 04 )- 
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A new subspecies af beaver from North Dahota, V. Bajxbt (Jour. Mam* 
mal^gy, 1 (19X9)^ No, i, pp, SI, 32), 

Notes on the fox squirrels of southeastern United States, with descrip* 
tion of a new form from Florida, A. H. Ho well (Jour, Mammalogy, 1 (19X9) ^ 
No. X, pp. S6-^8). 

The Florida spotted skunk as an acrobat, A. H. Howeix (Jour. Mam* 
malogy, X (1920), No, 2, p. 88). 

The wood rat as a collector, W. P. Tayloii (Jour, Mammalogy, X (1920), No, 
2, pp. 91, 92). 

The Florida water rat (Neofiber alleni) in Okefinokee Swamp, Oa*t 
F. Harper (Jour. Mammalogy, X (1920), No. 2, pp. 65, 66, pi. X). 

Description of a new race of the Florida water rat (Neofiber alleni), 
A. H. Howell (Jour Mammalogy, 1 {1920), No. 2, pp. 79. 80). 

Identity of the bean mouse of l^ewls and Clark, V. Bailey (Jour. Mam- 
malogy, X (1920), So 2, pp. 79-72). 

The Georgian bat. Pii)istrelliis subfiavns, in Wisconsin, H. H. T. Jack- 

son (Jour. Mammalngy, / (1919), No. 1, p. 38). 

Birds and the war, II S. Gladstone ([Jjondon): SkeXpngton d Son, Ltd., 
1919, pp. XVIIl -\-169, pis. /7). — The several chapters of this work deal with 
the utility and eceiiMni.\ of birds in the war, sufferings of birds In the war, 
behavior of birds in tlie war zones, and the effect of tlie war on birds. It con- 
cludes with a list of llu' ernithologists killed in the war. 

Insects attacking sugar cane in tlie I'nited States, T. E. Holloway and 
U. (1 Eoitin {Jour. Lron. lint, 12 (1919), No. 6, pp. // //8~ 7^59 This Is an 
annotated list oi is nuporlanl eiaanies of sugar cane. 

(.Common orcbar<l and nursery pests and tbeir control, 0. C. Stauciier, 

W. E. ITrNDs. ainl (! L. pELTif:ii ( inn. /f/J Ooninn . Ayr. and Indus. 

1918, pp. 97-129 fi{i,s .S') -A [»opalar suninmry of information. 

Principal insects and jdant diseases attai’klng tlie stems of currants and 
gooseberry plants, li G, Sk\ekin {'\nn. Upt State lint. S. Dal:., JO (1919), pp, 
16-36, pi. 1, /ig'<. II) - Tiu* insects lau’e uot(‘d are the American currant borer 
(P 8 e 7 iocerus sup('> iiaiu t us ) . iini)orted currant borer (Srsia tipuUfonnis) , Eu- 
ropean fruit tn e lecanium {lA'mnium cornt), oyster-shell scale, Putnam’s scale, 
currant aphis, imported currant worm, oblique-banded leaf roller (Archipa 
rosaceana), r<>d -spider (Tetranyrhus felamus), and span worm (Cytnatophora 
riJ)earia). 

Eleventh aniuial report of the Quebec Society for tlie Protection of 
Plants from Insects and Fungus Diseases, 1918-19 {Ann. Hpt. Quebec Soc, 
Protect, Plants \efe.], 11 (1918-19), pp. 84, pis. 11 ). — Among the papers here 
presented are tlie following: Metliods of Studying Economical Insects, by W. 
liOchhead (pi* 1217) ; The Sparrow Question, by P. Fontanel (pp. 20-24) ; The 
P<-l»per and S,Ht JMotJi (Amphldasis coimataria) , by J. C. Chapais (pp. 25, 26) ; 

1 lusting and Sju’aying Suggestions for Quebec, by O. E. Pet(‘b (pp. 27, 28) ; The 
Present Situation of the Brown-tail Moth in Eastern Canada, by L, S. McLaioe 
(pp, 29-82) ; Some Problems in Botany and Entomology, by V. A. Huard (pp. 
88, 84) ; The InqKirted Alder Leaf Miner [KalioHysphinga dohrnii], by C. B. 
Hutchings (pp. 85 87); A Canadian Bee, CoUetes inwqualiH, by Ia M. StOhr 
(pp. 38-45) ; Some Ins(‘et Injuries in Woodlots \PityokteineH sparsm, Pusodas 
dubius], by J. M. Swaine (pp. 46-48) ; Efficiency Factors in Potato Spraying, 
by W. H. Biinkin (pp, 49-55) ; How the Protection of Thants hap Progressed 
in Quebec, by O. Maiieux (pp. 56-58) ; and Insect Carriers of Plant Diseases, 
by Ek M. DuPorte (pp. 59-65). 

The heneficial action of lime in lime-sulphur and lead arsenate combi- 
nation spray, R. H. Robinson (Jour, Econ. Ent., 12 (19X9), No. 6, pp. 429- 
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4SS )- — This Is 0 report of iuvestigratloiis by the assoclRte eheiolst of th(' Oroj^oo 
Exi)erlrnent Station, 

The <lata presented indicate that there Is a pronounced detrimental clieinical 
reaction between lime-sulphur and lead hydrogen arsenate when mixed for a 
(‘ombination spray. By the addition of lime at the rate of about 10 lbs. to 100 
gal. of llme-siilphur previous to adding the lead arsenate, this reaction can be 
I)revented to a certain extent. 

Lace bug on hawthorn, Corythucha hollula (Tingitidae, Hemiptera), 

W H. AVeixiiot^sk (Jonr. fHoon. Ent.. 12 (1919), Yo. d, pp. 441-440. figa. 2).— 
This tingitid, originally found to occur In abundance in 1917 on stweral 
(-raticgns trees near Tiffin, Ohio, has been o!)servod during the past year In 
several localities about Ithaca, N. Y. It appears to coniine Its attack to those 
speci(*8 of Cratjcgus which have an abundance of pnbesccHie along the veins on 
the lower sides of th(‘ leaves, having he<m found in great abundance on 
C. ncoHiiviaUH and to soiiu* extent on C. aJbivanH and C. pnnctatn. The leaves 
of C. ncoflin'ialiii were so discolonxl by its attack that h> the (Uid of July they 
attracted attention several hundred yards away. It\ the middle of August 
the leaves were tailing and by September 1 th(‘ branches were bare, with the 
result that no fruit mnliircMl on the infi^sted trees. The injury is chumhI by 
the iiymrdis and adults puncturing the umhu-surface of the leaf and sucking 
tl^e sap, causing at first a mottled effe<*t due to the pale areas around the 
fcerling jmnetures while later the leaf turns brown and falls to the ground. 

There are two generations of the ins(‘cL a yeai at Ithaca The lirst brood 
hatched (uii in -Inly from <‘ggs laid in late Mav and .Inne, the nymphs becom- 
ing mature in from 20 to 25 days. J’he secoml lirood eggs are laid in late .Tuly 
and August, and th(‘ adults appear in late August and vS(‘ptemlier. The winter 
is passiHl by the adults of the s('con(l brood among tlu‘ fallen lea\es and in 
crevices of the iiark The eggs ar<‘ laid on tlie uiHlersnrfacc of the leaf in the 
axils formed h.\ tlie midrib and its lat<a*al branches. Kggs laid June 2 hatched 
in 2)7 and JS days, \vhih» (‘ggs of th(‘ second brood laid July 20 and MO hutched 
17 and is days later l^[)on hatching out, tla‘ nymphs feed in colonies near 
tlie ('ggsliells. Tdie> moll five times, feeding from M to 0 days lietween molts, 
th(‘ earlnu' stages nspiiring 2 or 4 days and th<» later ones 5 or 6 days Dur- 
ing the fifth stage th(‘ nymphs wander about more fiwly over the loaf and 
sometini("< go to adjoining leaves. l)(*scriptions are given of the ffve stages. 

As regards (‘ontrol measures, it is pointed out that should Uie stK'ond lirood, 
nymphs become too nniiierous on ornamental plantings, they may be controlled 
by using one of the nicotin spra.vs commonly used against leaf bugs on apple. 

The life liistory and early stages of Macropsis virescens gruminea, a 
poplar leaf-hopper in New Jersey, H. B. Weiss and E. L. Dickerson {Jour. 
Econ. Eat., 12 iJ9l9), No. if, pp. 4^'^-4^iO ). — This is a report of observations cov- 
ering a period of several .vears upon 3/. irirescens praminca, a European 
insect which was fairly abundant on Tiombardy poplars in a nursery at 
Irvington, N, J, 

The winter is passed In the egg stage, (he eggs being found in 2-year-old 
wood, nsually in the neighliorhood of the buds near the end of the growth, 
although some are found in the twig tissue Ix^twetm the sets of buds. They 
are inserted singly on their sides just beneath the bark tissue, and the bark 
over the egg is raised, showing tlie (*oritour in a somewhat irregular fashion. 
Hatching takes place during the first week in May at a time when the leaves 
are small, and by the last few days In May and the first part of June the 
first adults appear. The greater part of the adults, however, appear about the 
middle of June, and from then on until the middle of July and later they can 
be found scattered over the trees. 
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Oviposition takes place during the last of June and first part of July. There 
are five nymphal stages, /md the combined lime necessary for them to mature 
is about one month. The early stages are found on the young unfolding 
leaves and leaf petioles, usually at the bases. As tiiey become older they 
disperse and move to the stems where they rest in the axils of the leaves or 
occasionally on the petioles. Technical descriptions are given of the egg, 
five nyjnphal stages, and the adult. 

The species is said to have been recorded by Osborn as occurring at Salem, 
N. Y., and at Orono, Me. Specimens on elm in a nursery at Ilulherford, N. J., 
were also examined by the aulhor. 

The Houghton gooseberry aphis, A. C. Bakeb {Jour. Econ. Ent., 12 {191U)t 
No. 6y pp. 4^^3-437). — Aphis houghtonensis, described by Troop in IDOG I’rom 
specimens attacking the gooseberry at Indianapolis, has been studic<i by tlie 
author, specimens having been received from Benton Harbor, Mich., in 1916, 
where it was injurious to the Houghton gooseberries. 

Hearings w*ere made and descrii)ti()ns ai-e given of alate viviparous, inter- 
mediate, and summer apterous forms and of the sexes. 1'lie eggs, which 
apparently are deposited uj^on the bark under the loose folds thtit extend 
down the twigs, about the bases of the buds, and occasionally upon the lbt)rus, 
hatch the middle of April. As soon as the youiig stem mothers are hatched, 
they wander to the young opening leaves to feed and place th(*inselves 
either on th(‘ undersurface of the leaves or upon tlie petioles. Thus a( tacked, 
the leaves immcHiiately begin to curl and soon inclose the stem mothers and 
the young they may have pnaluced. The alate viviparous form was found 
to occur in every generation in which specimens were reared from the second 
onward. All specimens of the alate viviparous form were placed upon 
gooseberry died witliout reproducing, indicating that an alternate host is 
necessary, at least to certain individuals. The first summer apterous form 
appeared on May 9, when young were pnxiuced by adult stem motliers They 
attacked the leaves in the same manner as did the stem mothers, causing many 
of them to roll very tightly so that great difficulty was experienced in exam- 
ining the insects. The sexes appear upon the bushes in September and Oc- 
tober, and eggs are laid as early as the first week in October. 

Lucerne aphis {Dept. Agr. Bombay Leaflet 4 {1919) > PP- D- — A brief 

account of this plant louse, which is a source of considerable injury. 

Kxperlmeiits with steam disinfectors In destroying lice in clotliing, 
K. H. Hutchison {Jour. Parasitol., 0 {1919}, No. 2. pp. 65-78, fig. 1). — “If the 
penetration of steam Is sufficient to produce a temperature of 75” C. (107” P.) 
in the center of a barracks bag (or other load of infected goods) all eggs and 
active stages of body li<‘e will be desti'oyed. This conclusion, based on the 
above practical tests, agrees very well with laboratory experiments on fatal 
temperatures. Nuttall [E. S. K., 39, p, 864] lias shown that nits are killed in 
one minute at 70’ in dry beat, and in 10 seconds at 70” moist heat. 

“ If the disinfectors are operated efficiently on (he time scdiedule now em- 
ployed (viz., a lOdnch preliminary vacuum; 15 lbs. steam pressure for 15 
minutes, reckoned from the time the steam is turned on ; followed by a 10-Inch 
drying ,vacuum), the reguisite temperature (75”) is attained in every case. 
By efficient ofieration is meant (1) the maintenance of a full head of steam 
so that the 15 lbs. pressure in the disinfector is produce<l within 5 minutes, 
thus allowing at least 10 minutes for exposure ; (2) ovt*r loading must l»e guarded 
against; (3) the individual bundles must not be rolled too tightly, 

“ Little, if any, shrinkage of woolen goods is caused by this treatment. Thei'e 
Is, of course, some wrinkling, but Uiese wrinkles are not permanent but may be 
remedied by pressing,** 
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The coconut butterfly (BrassoUs iBthmia) on banana* .1. Zetek (Jour, 
Wcon. Ent., 12 (1019), No. 6, p. JfS5). — ^The author reports upon the occurrence 
of the larva^ of B. inthmia on banana trees at Panama City. An account of 
this pest upon coconut palms by Punn has previously been noted (K. S. Tl., 
J58, p. 58). 

Some lepidoptorous pests new to sugar cane in Queensland, E. Jaevts 
(Bur. Suffar Expt. Btafi. Queensland, Div. Ent. Bui. 9 (1920), pp. 16, pi. 1 ). — 
The author records the presence in north Queensland cane fields of Lepidoptera 
not included in the bulletin previously noted (E. S. R., SB, p. 654). The species 
considered are Cirphis lorcj/i, Mods frupalis, Melanitis leda, Padraona hypo- 
molofna, an undetermined bag moth, Anthela acuta, and Ophiusa melicerte. The 
author lists the species of Noctuidfc, 27 In number, recorded from various parts 
of tlie world as being more or less injurious to sugar cane. 

A new genus and species of oecophorid moths from Japan, C. Heinrich 
(Proc Ent. i^oc. Wash.. 22 (1920), No. S, pp. 4S-50, figs. 14). — A species reared 
from stored grain at Yokohama, Japan, is described as Santuzza kuwanh n. g. 
and n. sp. 

Experimental transfer of Weil’s disease by the stable fly, P. Uhlenhuth 
and P. Kuhn (Zischr. Hyg. u. Infektionskrank., 84 (1911), pp. 517-540; ahs. in 
Ahs. Bad., 2 (1918), No. 5, p. 283). — The authors have succeeded in trans- 
mitting infectious jaundice in guinea pigs through the bites of stable flies. Of 
9 attempts, 4 were (‘ertalii, 3 doubtful, and 2 clearly negative. 

The swarming of aiiopheline mosquitoes, C. S. Banks (Philippine dour. 
S>d., 15 (1919), No. 3, pp. 283-288). — This paper relates to observations of 
Myzomyia rossii. 

Investigation of control measures for white grubs aflfecting sugar cane 
ill Qu<^eiisland, J. F. Illingworth (Jour. Econ. Ent., 12 (1919), No. 6, pp. 451- 
455). “This report of investigations of control measures conducted by the 
author in Queensland is based upon work previously noted (E. S. R., 42, p. 545). 

New American Cleridae, with note on the synonymy of Micropterns 
(’lievr. (Ooleoptera) , E. A. Chapin (Proc. Ent. Soc Wash., 22 (1920), No. S, 
pp. 50-54). 

A parasite of dermestid beetles in entomological collections, T. D. A. 
Cockerell (Canad. Ent., 52 (1920), No. 2, p. 34). — Under the name Laelius 
iittlis the author describes a new bethylJd parasite reared from anthrenid 
larvce. 

A weevil attacking agave, H. A. Ballou (Agr. News [Barbados], 19 (1920), 
No. 4^^y p. 10). — ^A weevil which attacks agave in Curacao has been identified 
as Seyphophorus acupunciatus, an insect which is native of and abundant In 
Mexico. While originating in Mexico and Central America, it now occurs In 
Curagao, Haiti, and Cuba In the western Tropics and in East Africa and Java 
in the East This weevil occurs in the “bull end ” of the flower pole in Agave 
vivipara, but does not appear to attack A. sisalana. The larvse and adults occur 
in great numbers in the stem and leaf bases of plants of A. frankecra that have 
not yet formed a pole. 

Notes on the bronze apple-tree weevil, G. P. Moznette (Jour. Econ. Ent., 
12 (1919), No. o, pp. 4^0-4^9, pi. 1). — ^The bronze apple-tree weevil (Magdnlis 
mnescens), first described in 1876 by LeGonte from specimens collected in 
Oregon, occurs In British Columbia, Washington, and Oregon and is prevalent 
throughout the Willamette Valley in Oregon, where observations of the species 
were made by the author. 

It is said to attack trees which have been weakened from some other cause, 
never having betui observed to attack healthy trees. It was observed by the 
author at McMinnville, Oreg., in 1916 in Italian prune wood sawed from 
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orciutrd trees, killed apparently through the attacks of the peach and prune 
root t>orer {Mgeria opaleacem). 

The eggs are deposited in the bark, eggs laid April 20 having hatched by May 
14 and 15. The larvse live over winter feediiig on the bark and on the surface 
of the wo<jd next to tJie bark, transforming again in tlie early part of April, 
They bore beneath the bark, forming channels that run in every direction. The 
length of the larval stage is approximately 10 to 11 months, depending on the 
weather conditions in the spring. Pupation takes place in an oval cell excavated 
betwt^'ii the wood and bark at the end of tlie burrow, tiie pupal stage lasting 
for 5 days. 

Ueference is made to its parasitism by TetraHtichus sp. and a braconld 
{Calgptuti sp.), the parasitism of individuals in limbs examined averaging 50 
per cent. 

A pro<totrypid iiiquillne with Formica exsectoides, W, M. Mann (Proc. 
Ent. Bov. Wash.. 22 {W20), No. S. pp 59, (W). 

Descriptions of six new wasps, S. A. Uohweb (Proc. Ent. Soc. Wash., 
{1920). No. 3, PI). 5ff-59). 

Studies on the life history and habits of the jointw^orm flies of the 
genus Harmolita (Isosoma), with recommendations for control, W. J. 
Philltcs (17. N. Depi. Sul. 30H {1920), pp. 27, pis. 6, figs. 8).— This is a report 
of biological studies and observations of the jolutwonn tln^s of the genus 
Harmolita, fornuaiy known as Isosoma, a revision of which genus by the author 
and Phnery has been previously noted (E. S. II., 41, p. Gd7). 

Six species are cIussimI us attacking grain crops, namel.x, the wheat jointworm 
(7/. intlcl), wheat straw' vsorm (77. grandis), wiieat sheath-gall joiritwa)rm {H. 
vaguiicola), barley jointworm (E. hordei), rye jointworm (/7. sccalis), and 
rye straws worm {H. websteri), P^ive species are classed as infesting the culti- 
vated grasses, namely, the timothy straw worm (//. albomaculata), orchard 
grass straw worm (77. dactylieola), blue-grass jointworm (77. captiva), blue- 
grass straw worm (77. poae), and festuca jointworm (77. festuoo’). Ten species 
are classed as infesting wild grasses, namely, 77. maculata, 77. atlantica, 77. 
agropyrophila, 77. elynii, 77. elymicola, 77. elymivora, 77. rufipes, 77. hesperus, 
77. elymophfhora, and 77. ovata. All of the above-mentioned species have been 
reared repeatedly In cages under artificial conditions with the exception of 
H. rapiiva, II. rvfi,pes, U. hesperus, 77, elymophthora, and 77. ovata. The habits 
of the remaining eight species recognized by Phinii)s and Emery are practically 
unknow n. So far as known there is but a single generation each year, with the 
exception of 77. grandis and 77. agropyrophila, which have two. 

The adults of 77. triiici, which is probably the most important species of the 
genus, emerge In May and oviposit In the stems of growing wheat just about 
the time tlie heads begin to appear, the eggs hatching in 10 days. The larvie 
mature in about three weeks or a month from date of oviposltlon, during which 
time they molt at least three times and possibly four times. The majority of 
the larvje pupate in the fall and the remainder in tlte spring. “A plant Infested 
by the wheat jointworm may not show any external signs of infestation what- 
ever, or tlie sterns may be distorted and have wartlike elevations on them. In 
any case the stem at the point infested is hard and woody, and where there is 
no distortion the point of infestation may be readily detected by pinching the 
stem between the thumb and forefinger. These Infested places usually occur 
above the second hr third joint from the root, but may occur above any joint 
In badly infested fields several Joints may be affected and a large number of 
plants may fail, thus greatly reducing the yield. It Is not necessary, however, 
that the plants fall or lodge to reduce the yield greatly.** It causes serious 
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loases In nearly all the wheat-producing States east of the Mississippi River and 
In a large paft of Missouri, but for some unexplained reason has not as yet 
invaded the States farther west. It will not develop in any plant other than 
wheat. A recent Fanners’ Bulletin on this si)ecies by the author has been noted 
(K. S. R.. 40, p. 170). 

Jf. grandiH ranks next to 77. Iritiri in importance as an enemy of wheat, and 
is at present the most Important joinlworm west of the Mississippi, wlioro it 
oft(‘n cause's widespre'ud Injury. It appears to l)e the most widely distributed 
species in tlie ignited Stales, occurring usually iii greater or less numbers 
wherever wlieat is grown It is one of the two si)ecies of tli(‘ genus that has 
two generations a year, and is the only one known to be dimori)liic. Tlu' si)ring 
form attacks the wlioat plants when the.\ an* small, the eggs being de[)os!te(l in 
the base of the young plant. The affected tiller is totally de,str(>je(] by the 
developing larva and if tlie plant has not tillered it kills the entire pbint. The 
larva develops within and right at the liase of the idanl, usually causing the 
plant to become somewhat bulblike at this point. This generation, wlncli is 
usually wingless, emt'rges during Maich and April in the Eastern and C(*ntral 
States, while in Washington and probably in other Pacilic States it einergo^ in 
April. The summer form einerg(‘S in May and deposits its eggs in tlu* growing 
wheat plant slightly aboAc the joints, the eggs hatching in about 5 da>s The 
lar\a rasps the inner \\alls of the stem, sucks the jui<*es, and suhscHiuently forms 
a little cell within tlie joint. “In all the winter wheat areas the idTect u])on 
the plant is to cut down the yield of grain, while in places where both spring 
and winter wheat are sowm, often in adjoining tieUls, the summer hwin turns 
its attention to the .sjiring w’heal in preference to (he older and tougher plants 
of the wdiiler wdieat. Sjtrlng wdieat is afrect(‘d \erj mucii in tlie same maniK'r 
as winter wdieat is injuri'd by the tirst generation (form unnuta). The* summer 
gcaauatlon rnnains in old wheat stubble, ]uipating in tli(‘ fall” This species 
has only hemi retired from wlieat. 

li. KUjinnola detiosits i^ggs in the tender wdieat leaf slH‘ath surrounding the 
embryonic iu'ad, causing the leaf sheath to heccmii' tleshy and thick and latcT 
hard and woody, thus compressing the .stem to su< 1) an extemt (hat little or no 
sup reach(‘s the developing lioact As a result tlie head usually firotrudes only 
one or two inches beyond the leaf slu'et. The laiwa' remain In the wlanit stubble 
until the following spring and then pupate and emerge as adults in IMay. The 
species has refused to develop in an.\ plant other than wiieat. 

77. hoidci, which for many years has been a source of serious iiijury in all the 
barley*grow ing sections in the Eastern Ttnited States, has not as yet been iutro- 
duc<*d into Wisconsin, Miime.sota, and the Dakotas Its injury to iiarley is ex- 
actly the same as that caus<'d to wlieat plants by 77. tnfici. The larvie remain 
in the old barley stubble until tbe following spring, wiieu they pupate and emerge 
as adults Thi.s In the vicinity of Chnrlottesvillo, Va., occurs during ]\Iay. It 
develops in barley only. 

77. secalis, which has not as yet lnH*oino of much economic importance, re- 
mains in old rye stubble throughout the summer, fall, and winter, pupates in 
the spring, and emerges as an adult about the middle of May. 77. wehsteri, 
which Is of little economic Importance, remains In the old rye stubble until 
spring, w^hen the larva? change to pupa;, tbe a<lults emerging about the middle of 
May. 

The parasit(‘s of 77. tritioi have held it In check. Experiments covering a 
period of thre(‘ yt'nrs in which Infested stubble was plow^ed soon after harvest 
and disked and tieas or soy beans sowm show this to h(> a very efr(v'tj\(* cimtrol 
measure for 77. triiici, (lie infestation lu these trials being reduced from S to 1 
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por cent, from H2 to 3 per cent, and from 19 to 2 per cent. The barley Joint- 
wf)nn, the rye joint worm, ami the rye straw worm can iiii doubted ly be con- 
trolled in (he same manner If the necessity arises. The wheat straw worm Is 
very easily controlled, and since one generation is wingless it is only ne(‘Ossary 
to keep df>wn all volmiti^er wheat and never plant wheat nearer tlmn 40 to 
50 yds. from infested stiihhle. See followdng article. 

The migration of Harinolita graiidls form iniiiutum: An important fac- 
tor in its eoiitrob . 11 l,\uaiMEK and A. L. Foud {Jour. Econ, IJni., 12 {1919), 
No. G. pp ffll- ’iU. pi. 1, tojs. ;C.- authors report the of studies hy 

the Ihireau of Entomology of the V. S. l^epartment of Agrieidture made at West 
La Fa,\etle. Ind. The jiurposi' was to didtoanine the distuiu'e the tirst or spring 
generation of the wheat straw' worm (//. (jrandis minatmn), vvhieh is largely 
wingless and w'hiiji hihm'iiatt's largely in tlie stiihhle, ean migrate, thus deter- 
mining the distance that wheat can he sov\n from .stiihl>h^ of the pn‘vioiis year’s 
crop without dang('r of infedation. 

In e.vannnaiions of light fields the greatcM- part of tlie infestation occurred 
within 10 yils of the standing stiihhle, and hoymid 20 ,vds. (1 k‘ infestation he- 
eame practi(*ally nogligihle. “ 7'he amount of infestation variinl markedly in 
the eigld tlelds, ranging fn»m 20.1 1o 0.2 per C(*nt jit th<‘ stiihhle, Imt in every 
ease it decreased in practically the same ratio as the distance from the stubble 
ineieas(‘d. Tiiese data slunv that under ordinary comlitions \ery fi'w of the 
wingless adults of this siiecies will migrate farther than 20 yds. from the stubble 
which marked their emerging plae(‘ ” In examinations made of S4*veral lieUls 
which were in wheat the previous yi'ar only a trace of the spring generation of 
this species w'as found, and that only where the stnhlile of the jiriwioiis year’s 
crop had h(‘en iiniiropeily plow’ed. 

Examinations w'er(‘ also made in the same eight ficMs for the second or sum- 
mer generation infestation, four counts being made, namel.v, next to stubble, 
and at 50, 100, and 150 .\ds. The counts showed that while (he hoa\iest infi'Sta- 
tion remained in those parts of the fields nearest the standing stubble, eom- 
paratively high infestations wiu'e found even at 150 yds, or ap]iro\iniately in 
tlie middle of most of the tUdds used in the count. ’Fhe studies made of second 
generation indii idiials, which are w inged, show' tliem to he stri'iig tlii*rs, and that 
they infest all whcnt ticlds ovei tlu* w hol(‘ general nelglihorliood fairly uniformly. 
Tims control measiiivs should he directed against the first generation. “By 
planting wheat not closm- Ilian 30 yds. to standing stnlihle. one is fairly safe 
from infestation. Where (lie stnlible can he Ihrowui under witlioiit plowing iiyi a 
hay cro}), it should he, hut where the liay crop is to he left witli the stnbhle, 
the bdlowing year’s wheat should not be sowm within 30 yds. of it. If it should 
be. it will act merely as a bree<llng place for the tir.st generation, and the result- 
ing winged second generation will then infest the wiiole field and near-by fields 
as well ” iiie importance of keeping down all volunteer w'heat In or near stub- 
ble is emphasized. 

The sugar cane beetle borer parasite (Ceromasia sphenophori ) in 
Queensland, J. F. iLLixinvouTii {Jovr. Econ Ent., 12 {1919), No. 6, pp. ^57- 
459).— Thin is a report of the present status of a taeblnld parasite of the sugar 
cane beetle borer {Rhahdocnemis ohsvura), w’^blch was Introduced Into North 
Queensland in 1914 from Fiji, w^here it had been established by the author In 
1913 (VI S. n., 32, p. 350). 

As a result of parasitism by C. sphenophori, the beetle borer Is no longer a 
serious pest in the Mossman district. The ant Pheidole megacephala. which was 
present In the cane fields of North Queensland, as was found to be the case In 
Fiji, is an important enemy of this parasite. 
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A siu-eessful mt^thod of breedlnjc parasites of white grubs, .T. F. Ilt.inq- 
WORTH (Joi/r. Econ. Knt,y 12 (1919) ^ jVo. 6, pp. 455-457, pi, 1 ). — This is a floscTip- 
tion of a method devised by the author In North QiieenBlund In the course of 
breedlufc work with two abundant species, namely, CainpaorneriH tanmanieiiHiti 
and C. formoHUS. 

A migrating army of millepeds, F, E Brooks (Jour. Eron. Ent.. 12 (1919), 
AV;. 6, pp. f(62~'fCEf). — This paper relat<‘s to the inigratifni of Fontaria bninm:a 
and F, rirptnirttf<ift in West Virginia. 

FOODS— HUMAN NUTRITION. 

Tile fc'eding of nations, E. 11. Start ixo (London: Lo)ifnnans\ Grent, J Co, 
1919, pp. IX-\-145). — Tins book <*onslsts of the Oli ver-Sharptw lectures deliv(‘red 
at the Uoynl OUlege of Idiysiclans, London, on June It and 5, 1919, on the 
gtaieral principles which must ))e followed in any successful attempt to secure 
an e(piitahl(‘ divi.slon of the (*ntire food resources of a nation aimmg the in- 
dividuals hi'longlng to that nation. 

Following an historical review of the method of attacking this jirohlera in 
(huanany at tla^ beginning of tin' war. in England by tin* Physiological War 
Fonmdttee of the Uo^al Societj^ and various G<)vernni('nt agencies, and for 
the alli(*d nations 1)> the Interallied Seienlitie Food Coniinission, the food 
problem in its hroad(‘st asi>eets is discussed “as it ai>pear('d to tlie Interallied 
S(*i(‘nlili<‘ < 'orninisslon, and as it must present ilstdf in the future to any 
Government which is charged with the responsibility of controlling tlie whole 
finest ion of tu-odm t irng supply, ami distribution of fiM>d to its armies, militant 
and industrial” 

The subject matter iuelmles a dlseus.siou of the nu'thods involvctl in the 
f'aleulidion of the t'lK'rgy requirement in calories of the total population of a 
nation, tlie intluence of a restricted food supi>l> upon a nation, the limits within 
which th(* ordinarily aeei'pted qnaiditi(*s of the \arious foodstuffs (‘an he varied 
without detriiiu'iit to health and effieiency, the different policies in regard to 
tin* provisions of food as llhistruti'd l»y (h'rinany and by the Fnited Kingdom, 
and the iK)Hcy adoptc'd by the latter for the distrihnti(m of food. 

Food for the fuinily, AI. 11 IlmtUNs, T. Ai.dkrson, and E. Tayt.or (7V.r. Apr 
Col. Erf Bnl fi~5S (1920). pp 4)^ fip E) --Tlds bulletin consists of a series of 
lessons dealing in a detinih' scMiueiiee with the prineijiles underlying the cook- 
ing of dilTt'rent types of food and with some of the more imponaui pi'ohlems 
of dietetics. The lessons, which are dt'signed to serve as programs for wmmen’s 
eluhs, ('ontain nTeremees to Farmers’ Bulletins and IT. S. Food Tieallets, .sug- 
gested outlines for papers to he pi’efiared from tliesc' references, and hrit'f notes 
and recipes bearing upon the particular subject of the lesson. 

Increase or decrease in the av<‘rajje retail prices of staple foods in »Tu!y, 
1014, and February, 102<I (Nntl. Food Jour. [London], S (1920), No. 50. pp, 
J1, J2). — This is a table giving the average retail prices of staple foods in 
Great Britain, Prance, Italy, Noiwvay, Sweden, Denmark, Holland, Swit/erland, 
tlie TTniteil States, Belgium, and Germany in July, 1914, and the prices in 
F('hruary, 1920. of the same foods calculnttiKi as percentage iner(‘ases over the 
1914 valtK^s. 

Nutritive value of the proteins of the barley, oat, rye, and wheat ker- 
nels, T. B. Okhornk and L. B. Mkkdki. (Jovr, Biol. Cheni., 41 (1920), No. 2. pp. 
275-205, flpfi. IS). — The comparative nutritive values of Iht' pi*oteins of barley, 
oats, rye, and wdieat have been determined by a series of experiments in wiiich 
growing rats were fed the finely-ground seed mixed with B per cent of a suit- 
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able salt mixture, 5 per cent of butter fat, and, where necessary, enough corn 
starch to make the total protein of the ration approximately 5, 8, and 10 per 
cent. The growth results obtained were calculated in gains in body weight 
per gram of protein eaten according to the method previously noted (E. S. It., 
40, p. 705), beginning at a body weight of from 70 to 80 gm. and including the 
subsequent first 4 weeks, and also the first 10 weeks. 

With all of the cereal grains used, poor growdh resulted at the 5 per cent 
protein level, but satisfactory growth at the 8 and 10 per cent l<*vel with the 
exception of the rye. With this cereal satisfactory growth was ol)tnined for a 
few weeks at the 8 and 10 per cent levels, after which nearly all the rats de- 
clined and died from some unknown cause. 

The growth results obtained for the first 4 weeks showc'd a slight advantage 
for the barley proteins over the other three, but this was scarcely apparent 
over the longer period, thus indicating comparative ecpiality. The data also 
Indicate that the efficiency of tlie cereal proteins is somewhat less tlian that of 
lactalbuniin and casein. This is thought to emphasize the advantage of the 
addition of more efficient supplementary protein to the cereal protein, as has 
been pointed out elsewhere (E. S. R., 41, p. 201). Tlie efficiency of tl)e proteins 
of the whole cereals was found to be much higher than that of wheat endo- 
sperm. ' 

It is pointed out that the unexpected availability for growth of the proteins 
of these whole cereals is in harmony with the recent findings of Sla*rman and 
his collaborators with regard to the efilcieucy of oat and maize proteins 
(E. S. H., 41, p 700). 

Studies in nutrition, II, III {Jour, Jiiol. Chvm., Jfl (lUJO), No, S, pp, S7!)- 
S09, figs. S ). — In eontiniiation of the nutrition investigation previously noted 
(E. S. 11., 41, p. 202), two papers are presented. 

II, The rOle of cyMin in nutrition as ej^emplifivd by nutrition cj-pcrinirnts 
with the proteins of the naiy heart, Phascolus vulgaris, C. O. Johns and A J. 
Finks (pp. 079-3<S9). — In this paper the literature on the nutritive valiu‘ of 
phaseolin is review(‘d, and an investigation of the caiis(‘ of its failure to promote 
growth is reported. 

From data obtained by the anth<»rs at the Ihireau of (fiienrlsti'.v, U. s. De- 
partment of Agriculture, and hitherto uiiim)>li'>lied «lata coni rii)iit(‘d by Os 
borne and Mendel, the conclusion is drawn that the failure of phaseolin to 
promote growth is due partly to its low content of cyst in. and partly to some 
as yet unexplained factor, possibly a toxin, associated with the material in its 
raw state. By boiling the phaseolin with water and ad<liug 2 per cent of 
cyslin, the resulting rtiaterial furnished adequate protein for normal growtl) 
in young rats. Similarly cooked navy bean meal supplemented with oystiri 
proved much more efficient than the raw meal witluait the cyslin. 

III. 7'fic nutritive value of commercial corn gluten meal, C. O. Johns, A. J. 
Finks, and M. B. Raul (pp. 391-399). — The piiri>ose of the experiments reported 
in this paper was to determine the nutritive value of commercial gluten meal, 
and to find some cheap concentrate to supplement the defi(*iencies ,in lysin 
and tryptophan of the zelu composing about one-half of the proteins of the 
gluten meal. 

A diet containing 53 per cent of gluten m<‘al, tKpii valent to 19.4 per cent of 
protein, together with a suitable salt mixture, starcli, butter fat, and lard, 
proved to be inadequate for the growth of young rats, but by the addition of 3 
per cent of dried brewers’ yeast satisfactory growth was obtained, indicating 
that the corn gluten contains a mixture of proteins adequate for normal 
growth if taken in sufficient quantity. 
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Hats fed on a diet In which the sole protein and the water-soluble vitainin 
were furnished by 25 per cent of corn gluten (equivalent to 9 per cent of pro- 
tein) and 25 per cent of coconut press cake (equivalent to 5 per cent of protein) 
grew normally. Good results w^ere also obtained with 30 per cent of corn 
gluten and 31 per cent of coconut press cake. Hence, it seems pra(*tictil and 
economical to supplement gluten meal with coconut press cake, both for the 
purpose of supplementing the proteins of gluten meal and adding the water- 
soluble vitamin which gluten meal lacks.” 

Is fat indispensable for well being? {Jour, Amcr, Afed. Arssoc , 7^ {t920), 
No. 11, pp. 737, 738).—This is an editorial discussion based primarily uixm the 
report of Hlndlvede regarding the effects of food restrictions in Denmark dur- 
ing the war (E. S. R., 42, p. 4.50). It is suggested that the success of the ration 
ns(‘d in Ihmniark, which did not make special provision for fat, points to the 
possibility that fat may not b(‘ an indispensable constituent of the diet, and 
tliat (be seeming necessity for it may be due to the fat-soluble vitamin. 5Tie 
Danish ration, which was prcixmderatingiy vegetarian and contained large 
amounts of bran, probably siippli<xl siitllcient amounts of this vitamin. 

The direct replacement of glycerol in fats by higher polyhydric alco- 
hols, f, II iUiocJwm. Jour., 13 (1919), No. S, pp. 290-305). — Two papers are 
presented. 

I. Tho interadion of olein and stearin with mannitol, A. Lapwurth and L. K. 
Pearson (pp. 290-300). — With a view to obtaining glycerol from fats by n 
process ^^llIcil would leave the by-products of the reaction in a form suitable 
for edible purposes, olive oil was distilled under rcnlnced pressure with the 
polyhydric alcohol mannitol in tlie presenc(» of sodium etlioxid as a catalyst. 
Similar exiieriments were also performed with stearin in plac(‘ of olive oil. 

In both cases nearly the whole of the glycerol present in the original fat w’as 
i(‘(*overed in the distillate, the maximum yield of glycerol being reached wiien 
(he proportion of fat to mannitol corr(‘spondcd with two molecules of fat to 
three of mannitol. The other products were water with a little alcohol and a 
substance resemhling in many resjiects the original fat. A sUidy of the per- 
centage conir»osition of the purified fat has led to the conclusion that it consists 
mainly of the diolcatcs and distearates, respectively, of mannitan and iso- 
mamiid, altiiougli direct evidence has not ix^eii obtained of tlie presiuice of 
mannitan and isomannid residues in eitlier product. 

II. The value of sj/nthetie nianniiol olirv oil as a food, W. I'). Halliburton, 
J. 0. Drummond, and H. K. (Jannan (pp. 303 -.305). — This paper presents the 
results of an investigation of the digestibility and nutritive value of tlie manni- 
tol oil noted above. The oil Is described as having a light greeuisb-brow’ii 
color and a taste and odor reminis<*eut of but less pleasant than that of olive 
oil. The iodiii number of the oil was 82.4 and the saponification number 1.59, 
and it contained 4 per cent of free fatty acids calculated as olcic acid. 

In the tirst feeding experiments nearly mature rats were used, and all of the 
fat of the diet wa.s supplit‘d iiy the nianiiitol oil. On this ration tlie rats tended 
to lose wa>igbt, and the food consumption wms not good. In all cases, how ever, 
th(‘ absorption of the oil was good, as sbowm by a percentage utilization of 95.8 
as (‘omi)ared with 90 C for olive oil and 97.8 for butter fat and olive oil. Young 
rats on a diet in wdiich the fat w’as supplied by a mixture of mannitol oil and 
butter did not grow^ quite so w^ell as those fe<l olive oil and butPu’, but were in 
as satisfactory a condition at the end of the experiment. This Is thought to indi- 
cate that tliere was no toxic factor present in the oil, hut that it was slightly 
less palatable than the olive oil. 
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Effects of feeding with calcium salts on the calcium content of the blood, 

W. Denis and A. S. Minot (Jour, Bk>1. Chem., No. S, pp, 357-B61).— 

The possibility of increasing the concentration of calcium in the blood by in- 
gestion of calcium salts was studied on 5 human subjects and on cats and rab- 
bits. In the human subjects the ingestion thrice daily of 2 gm. of calcium 
lactate did not alter the calcium content of the blood plasma. In cats and 
rabbits, when the initial calcium concentration was low, it was sometimc^s pos- 
sible to increase gnnitly the amount of calcium in the plasma by feeding cal- 
cium lactate. 

The occurrence of zinc (and coi>per) in human organs and excretions 
and ill food materials, E. Host and A. Weitzel (Arb. Reichsfjsudhtsfnnt., 5t 
(1919), No. S, pp. — Determinations by the method noted on page 710 

of this issue are r(‘ported of the content of ziiic in feces, urine, various organs, 
and tissues of man and of animals, and in food materials. The coi»p(‘r <*(H)tent 
of the same materials was also determined in a number of cases. 

Tlie inaxlinum zinc content of various finals, arranged in order of decreasing 
magnitude in milligrams of zitic per kilogram of food material, is reported as 
follows: Liver meat .70.4, dark bread 7.8, brain C, cow's blood .7.(5, and po 
tatoes 2.^1 mg. (Toat's and cow’s milk, milked Into glass receptacles, was found 
to contain from 2 2 to 3.0 mg. zinc per liter, and market milk no larger amounts. 
The storage of food material in zine-eontaining receptacles did not ai)iH*ar to 
Increase their zinc content. 

In the organs of human bodies zinc was found to tin* extent id* J4.7..7 rng. per 
kilogram in the liver, 51. b mg. in the muscles, and 12.5 in the brain. Tlie 
amount of zinc found in human fec(\s varieil from 2.7 to 18.0 mg. per day, as 
much as ,30..3 mg i>eing occasionally found. Slight traci^s only of zinc were 
found in tlie urine. 

The addition of zine-contaimng l>eef li\er to the diet of persons excreting 
normal amounts of zinc did not greatly increase the output of zinc in fe(‘es (»r 
urine, thus indicating that the greater part of the zinc must have bemi ai)vSorb<^l 
by the body. Smalt amounts of copiier were regularly found in the food ma- 
terials and organs containing zinc. 

The conclusion is drawn that zinc (*an no longer he considiuH'd ns of acci- 
dental occurence in the human body, ]»ut on the contrary is one of its n<>rmal 
constitiK'iits. A list of 30 references to the literature Is apixuided. 

The function of vitamins in the metabolism of Sclerotiiiia cinerea, .f. J. 
Wju.aman (Jour. Arner. Rhcm. Soc , 1^2 (1920), No. 3, pp. ,7^, 9-, >8.7, fifP'i. <S)."~-Tbi.s 
contribution from the Minnesota Kxi>eriment Station consi.sts of an extensive 
study of the vitamin reipdrcmeiits of aV. cinerea, the i>rown rot fungus of peaches 
and plums. In conn(‘Clion with this study tlie existing literature on vitamins 
has been nniewed ami discnss^Ml. 

The author delines vitamins as folIow.s: “Vitamins (xmstitute a class of sub- 
stances, the individuals of which are necessary for the normal inetaboilsm of 
certain living organisms, but which do not contri)>ute to the mineral, nitrogen, 
or energy faet<>i‘s of the nutrition of those organisms.” It is i>ointed out that 
tills clehnition does not a.ssign any specitic function to tlie vitamins, does not 
limit them to <nther plant or animal organisms, does not Imply anything as to 
the nature, properties, comiiositioii, or numiier of the vitamins, and does not 
claim that a given nadaholic activity will not take place at all In the ahstmee 
of the vitamins but only that It will not take place normally. 

It was found that wldie cinerea can not grow on a medium composed of 
sucrose, sails, and asiiaragin, it grows readily on such n medium when small 
amounts of plant decoctions, particularly of the fruits of plums and peaches, 
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are added. The factor furnished by such decoctions was found to be of the 
nature of a vitainiii. 

By adsoridiou on fuller’s earth vitamin preimratlous were made from a 
lar^e number of plant ami animal materials, including thi‘ leaves and buds of 
plants, seeds, seed sprouts, tuber sprouts, rice polish, sporophores and mycelia 
of fun^i, the inyctdium of Selerotinia itself, pollen of maize, fruit Juices, wort, 
aulolyzed yeast, milk, and pamu'eatim All of tliese preparations promottal 
l?rowlh in the Selerotinia, and a few promoted reprodu(*tiori as well. The 
amount of reproduction in any ai'en ease was not nec(*ssarily projxu’tional to 
tlie amount of vegetation. The iimterials wliich l)ro\mht about tbe hijjjhest de- 
^Xree of reproduction were pollen, funj^ns, sporophores, yi»ast, i)eac*h juice, and 
tlie terminal buds of Fhaiicolus mvlttflonis. 

These results are discussed on the hypotheses (1) that two vitamins are 
involvisl, and (2) that only one vitamin is concerned. AVhile eonsiderable evi* 
deiHM' in .‘^npptad of the first hypoth(‘sis is advan<*ed, tlie authi)r eon‘-iders the 
hypothesis of the existence of a single vitamin for Selerotinia to be imwe 
pla nsible. 

“It is A(»ry pn»hahl(‘ that reproduction in Selerotinia is shnjily a dHTerent 
manifestation of tlie same activities as characterize vogetation. Tlie single 
a<*tivity that Is appanaitly most dependent on a vitamin supply is respiration. 
Itespiration is common to all the matmials which havi' yi(‘lded tin* vitamin; 
aiul the degree of melabolie, and henc(‘ re.N])irator.v , activity in tliesi' materials 
is proportional to the activity of tlie vitamin prt'pared from tluan. Thus the 
<*vidt‘n(*e Is aciaunulatiiig in favor of tlie view that tlKU’c is .i clost‘ coniuvtion 
hetv\(‘cn resjiiratiuii in a cell ami its vitamin eontcait, and also its vitamin re- 
iinirement. Just winch cells in tlie plant world can synllu*sizt' tliis vitamin is 
still an open qm^stion. Tlie S<‘lerotinia vitamin is iio.ssilily identical with the 
vs ater-solulile B of the higher animals; and since tlu‘ latter can not syntliesize 
ihis vitamin, it becomes an Important point t(» know vvhieh plant organs can.” 

ATiti'itive factors in plant tis.sues. - Jll, Further obs(*rvatioii on the dis- 
tribution of water-soluble vitamin, T. B. Osbokne and L B. Mkndkl (Jour, 
(Jirni., Jfl A'o. d, pp. lUjx. 10 ). — In coiiluuiation of the 

stndi(‘s lU'twiously noted (E S, R, 41, p 7()2). tin* (‘xaminalion by the .same 
methods is reported of the v\ a torso] able vitamin content of altalfa, cabbage, 
clover, splmn'h, and timoOiy dried as previously divscrihed ; of beet, carrot, 
and turnip root washed, cut into thin slices, air dried at oO to bO'' C., and 
gi'oiind ; of connmn’cially canned tomatoes dried at GO to 70° and ground; and 
of wiiole and pared potatoes and potato p(*el boiled and dried at GO to 70°. The 
experiment wllli (^aeh dried food extended over idghl v\eeks, starling vvitii 
h<*allliy gi’owing rats weighing aliont JM) gm. eacli. The daily doses of tlie dried 
f<K»d consisted in most cases of 1 and R-Hf gm. |M>rtions with ocsaisionally 0.2 and 
2 gm. doses. 

Tla‘ results as indicated by tlie growtli charts may be summarized as foliow’s: 
Alfalfa and clover proved richest In the wuter-soluhli* vitamin, better rosuHs 
being secaired with 3 gm. dos<‘s tluui have ever been obtained in the same lab- 
oratory with IG cc. of milk as the source of tbe water-soluble vitamin. Timotliy 
hay did not prove a satisfa<*tory source of the vitamin. With tomatoes 1 gm. 
doses iiromoted very good growl ii, and amounts as low as 0.2 gm. limited growth 
or at least maintenance. Spinach, cabbage, turni]), and carrot proved le.s.s 
potent than tomato, 1 gm. doses being ab<ait equivalent to 0.5 gm. of tlie dried 
tomato. The beet root did not equal the other roots test(‘d, a result in harmony 
with the observations of Steenl>ock and Gross (E. S. R., 42, p. 4G0). The potato 
vva« as rich in water-soluble vitamin as some of tbe roots. Potato peel showed 
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no advantage over the rest of the potato, and new potatoes no marked superior- 
ity to old. 

It is pointed ont that, inasmuch as the daily allowance of water-soluble vita- 
min was fixed while the food intake varied, the ratio of the dried product to 
the total food varied in the different experiments. When 1 gm. portions of the 
drh^d product wore used these ranged from 10 per cent or less of the food intake 
in the nnlinals which grew best to 15 per cent or more at the other extreme of 
the series, while In the 5 gin. experiments the content of plant food in relation 
to the total food ranged from 5 to 9 per cent. 

Experiments on the utilization of the calcium of carrots by man, M. S. 
Rose {Jour, Biol, Vhem.„ Jft {W20), No, 3, pp. — The extent of utiliza- 

tion of the calcinni of carrots by the human body was determined by digestion 
experiments carei<Ml out on four young women, the calcium balance being 
determined for a period in wbicb tb(‘ calcium intake, supplied by freshly 
boiled carrots, was close to the estimated ndnimuin for equilibrium. 

“ In all cases but one there was a positive calcium balance on tlie carrot 
diet, and In this case the loss was small. When approximatel.v 55 i^er cent 
of the ealeiurn was derived from carrots, one siibjoct had pra(*tieally the 
same retention as on a diet in which 70 ]>er cent of the ealeinm was derived 
from milk. It seems possible, therefore, to meet tln^ re(iuir(>ment of the adult 
human organism for ealcium largely, if not wholly, fi*om carrots” 

It is pointed out that those results are strikingly difTerent from those 
obtained by MeClugage and IVhmdel (K. S. U., 59, p. 870) with dogs, their 
experiments indieatirig that caleimn is poorly utilized wIumi derived from 
carrots. 

Relative antiseorhutio value of fresh, dried, and heated cow's milk, 

II. E. Rahxks and K. M. Hume {Biovhem. Jow., IS {J9I9), No, S, pp. 206-2:^8, 
fipft, 3 ). — This IS the eomi)Ieto report of an investigation the results of which 
have been previously iiotc'd from another source (E S. R., 45, p. 102). 

The antiscorbutic property of dehydrated meat, IM. II. Givens and II. R. 
MoOluoage (Kcieacc, n. xrr., 51 {1920), No. 1315, pp. 273-275, fig. D.—Tho 
literature on the antiscorbutic proi>erties of im*at is reviewed, and experiments 
are reported in wbi('h m(*at dehydrated by the vacuum ])rocess described by 
Falk et al. (E. S. R., 41, p. 807) aud subsequently air-drietl for several 
days was used as the only soiiree of antiscorbutic vitamin in feeding experi- 
ments with guinea i)igs. The dried meat was fed both uncooked and cooked 
for 15 minutes at 100® C.. about 1.5 gm., representing approximately 15 per 
cent of the total solids Ingested, being eaten daily by each guinea pig. In no 
case did the meat affor<l any protection against scurvy. 

It is pointed out that these findings are In accord with those in the 
literature reviewed with the exception of the rt^ults of Pitz (K. S. R., 40, 
p. 272), whieli indicated that dried meat to the extent of 10 per cent of the 
diet delayed the onset of scurvy and prolonged the life of the animals. 
The authors agre^e with Dutchor and associates (E. S. R., 41, p. 801) that the 
favorable results obtained by Pitz were due to the amount of milk consumed 
by the guinea pigs and not to antiscorbutic properties in the meat. 

Edema as a symptom in so-called food-deficiency diseases, A. D. Bioi.and 
(Lancet [London], 1920, /, No. 5, pp. 21i3-2fi7 ). — The author has attempted to 
correlate various epidemics of edema or dropsy with a view to determining 
a common efiological factor. The epidemics discussed Include an outbreak 
of edema occurring in Turkish prisoners of war in Egypt In 1010, edema in 
Europe during the recent war, epidemic dropsy occurring in India at various 
times, ship beriberi and scurvy, and an outbreak of edema in East Africa. 
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A discussion of possible causative factors and of the mechanism of edema 
production has led the author to conclude that “epidemic dropsy is a condi- 
tion due to affection of the suprarenal glands as a result of inanition arising 
from starvation, complete or partial. It may be that the suprarenals hyper- 
trophy at the expense of tlie other endocrine organa and by their increased 
function give rise to dropsy. Possibly, also, this hyperactivity may in time 
give place to a suprarenal insufficiency as exophthalmic goiter gives i)lace 
to myxedema. This second condition may be pellagra. Whatever the true 
explanation may be, it is extremely probable that food deficiency, together 
with disordered function of certain endocrine organs, plays a large part in the 
causation of epidemic dropsy and pellagra ” 

A list of 22 references to the literature is appended. 

Pellagra, H. F, Harkih (New Yotl: 7'he Macniillan To, 1919, pp. X-\-421, 
pin. 7). — This monogra[>h (‘on tains a very complete rf'sunu'^ and discussion of 
foreign literature on indlagra, together with l>rief refcuvncc^s to some of the 
inv(^stigations on this subject in the United States. The subject matter is 
Irt^ated under the following chapter headings: Synonyms and history and brief 
r^sumO of more important early papers, cansati(»n, pathological anatomy, symp- 
tomatology, diagnosis, [irognosis, prophylaxis, treatnuait, and relationship of 
pidlagra to life insurance. 

An a])p(‘ndix contains a paper on “ Riin-ont ” C;ondition, Poor Oerminafion, 
and Hotting of Indian Forn, by P. O. Vanatter, and copies of tlie Austrian and 
Italian laws on had maize and i»ellagra. An extensive bliiliography and a 
series of illustrative plates are inchuh’d. 

In th<‘ cluiptiM' on causation of rx'llagra, lh(‘ author offers the following tenta- 
tive explanation of the etiology of the disease^: 

“ IN'llagra is an extremely chronic end(*mi(' atTe«*tion of ttunperate and sub- 
tropical countries, 1. e., where Indian corn is grown and much eaten. While 
the malady has h(‘t‘n generally thought in the past to be the conseduence of 
inanition, tlie r(‘sult of an inad(‘(]uate diet, it has been more recimtly regarded 
as the efff‘ct of the habitual consumption of Indian corn, and possibly’^ in rare 
instam^es of eating otlu'r starchy foods that have iieen aided upon by low 
v(‘getable forms; If this tlusiry should he found to he corrind the disease is 
probably nior<‘ dln‘ctly the result of the action of cm-tain phenol poisons, pro- 
du(*ed by molds wdiile growing In th(\se centals, and possibly of ulbnminous and 
ferment toxins contained in sound maize, all of which togetlier, acting from 
one generation to another, and n(3t unlikely intensified iiy bad hygienic condi- 
tions and iiisuflicient and imperfect food, ultimately culminate in a frank out 
lireak of tlu* classical symptoms of this disease. Finally, It can not be too 
strongly urged that the malady Is probably ahvays hereditary, no person ever 
in his lifetime eating cmoiigh maize to produce the disease.” 

Botulism ( Pnh. Health Rpts. [U. *S'.], 95 (1920), No. 7 , pp. 327-930). — This 
article describes the protective measures taken by the Rureau of Cliemistry, U. S. 
Department of Agriculture, in regard to hotuiisni from ripe olives. TJie batches 
of olives found n‘sponsihle for the recent ontiireaks of botulism (F. S. H., 
42, p. 261) have been removed from the market, and an ln\estigatiori of the 
olive-packing plants in California has been condu(‘ted. This has shown that 
the process of sterilization employed in the case of olives packed in glass is 
usually inadequate. The jars are usually heated for about one-half hour at 
the temperature of boiling water, a temperature too low to kill the botulinus 
bacilli present in the olives. 

According to these investigations “ It would appear that the public may pro- 
tect Itself by refraining for the present from the consumption of ripe olives 
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packed in glass. As a further measure of precaution, no food of any descrip- 
tion showing even the slightest unnatural odor, unnatural color, swelling of the 
container, signs of gas, or any evidence of decomposition whatever should be used 
for food purposes. In practically every case of botulism the food was shown to 
have had an ofEonslve or abnormal odor. While all spoiled food may not con- 
tain Bacillus hotuUnus, any spoiled food, even though the spoilage be slight, 
may contain It, and, in view of the fatal effect of very small amounts of the 
toxin which this organism generates, the only safe rule is to examine carefully 
all food products before they are served and to discard those which are even 
slightly suspicious.*' 


ANIMAL PEODUCTION. 

Studies of henedity in rabbits, rats, and mice fl-iril, W. E. Pvsti.k (Car- 
negie Just. Wash. Pub. 288 (1919), pp. 56, pU. 5, figs. 5 ). — The following three 
papers are presented. Page references cover only the descri[)tive text as the 
tabular matter is segregated In an appendix. 

I. Further experiments upon the nwdifiabiUty of the hooded chararter of 
rats (pp. 1-3), — The continuation of selection e^^periments with i>i(‘bnld rats 
(E. S. R., 30, p. 377) is reported. Because of tlie results stvured wluai the 
selected Individuals were crossed with wild rats, the autiior witlidraws his 
previous contention that genes can be modified l)y st‘l(M*tiou. The wild race, 
“when its residual heredity is made fully effective by repeat(‘d crosses, brings 
both the plus-select(id and the minus-selecteil hooded liiu^s to a plienotype of 
common grade.” 

II. The inheritance of irjiite-s potting in rabbits, icifh special rcU’rcnvc to 
gametic contamination (pp, 4-28).— The author reports breeding experiments 
with rabbits involving a study of the amount of spotting showm by des(*endants 
of matings betw'oen self and I>ut(*h i)attern ral>))lts and l)etween self and 
English pattern. The Dutch pattern is rece.ssive to stif, and occurs in several 
typical varieties wiiich w(*re found to form with self a set of at least four 
multiple allelomorph.s. The English pattern was found to be the heterozygous 
expression of a dominant white-spotting. 

III. Observations on the occurrence of Hnhage in rats and mice (pp 2h 3(>). — 
In brt^ding experiments with rats in whi(ii maiiiy 5.000 young were secured, 
a crossover percentage of 18 w’as oliserved between tin; alJelomorplis for pink- 
eyed yellow and red-e>ed yellow\ Oossiug over se{'med to occur witli (npial 
facility in both sexes. Albinism w^as found to be conipielely linked to red-eye. 
and to be as closely linked to iiink-i’ye us pink-eye is to rtnl-eye. 

In mice pink-eye and albinism were found to be partially linked, the per- 
centage of crossovers lieing about 14. 

TAtikage in rat.s, H. D. Iusen (Amer. Kat., 5Jf (1920). No 680, pp. 67-67). — 
The author pn^sents results of hnnsliug experiments with rats at ih(‘ Wiseonsin 
Experiment Station and reports lack of linkage (1) betw^een tlie red-e.v<‘ alle- 
lomorphs and the .self-Trish-hooded set of allelomorifiis, (2) between red-eye 
and agouti, and (3) between agouti and self. Since red-(*ye was shown by 
Castle (E. S. R., 39, p 877) to be linked both to pink-eye and to the set of 
allelomorphs comprising lnten.se pigmentation, nonyelIow% and albinism, tlie 
author's data indicate that the five known sets of aIleIomor{)hs conc<uiaMl with 
ct>at color in rats belong in tliree linkage groups. 

The conclusion of (Castle (noted above) that red-eye is completely linked with 
albinism is also confirmed. 

Anomalous ratios in a family of yellow mice suggesting linkage between 
the genes for yellow^ and for black, L. 0. Dunn (Amer. Nat., 53 (19 J9), No. 
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039, pp. 558-500), — A limited ainoiiiit of data is presented, but sufficient In the 
nnthor’s opinion to indicate some linkage between yellow and black In mice. 

Genetic studies in rabbits. — I, On the inheritance of weight, It. C. I*un- 
NETT and P. G. IUiley (Jour. Genetics. 8 (1918), No. 1, pp. 1~25, figs. 12). — 
Q’he authors record some data as to the body weights and rates of growth of 
Fi and Fa individuals from two rabbit crosses, (1) between the Flemish, one 
of the heaviest breeds, and a small-sized mixed strain, and (2) between 
Flemish and Polish, the latter the lightest -weight breed known. Oidy tentative 
(oiiclusions are drawn, but it is suggeste<l that “early maturity may depend 
uiion some factor or factors independent of size, though ju'obably a larger 
rabbit would mature later than a smaller one wliere both were Kinilhirly con- 
stituted witli regard to tlie spe<‘itic genetic factors upon which onset of maturity 
<lcpend(Hl.” 

(h)lor inheritance in cats, with special refc^rence tf> the colors black, 
yellow, and tortoise-sliell, <' 0 Lrnxr: (Jour. Gnu tics, 8 (1919), No. Jf, pp. 
^'lit~-290 ). — This jiaper is a criti<‘al anal.\^is of iiroposcd solutions of the prob- 
lem of the ndierilance of tortoise-shell and relat«‘d colors in cats. Tlie author 
folNuvs W'hiling (F. S. K., 42, p. liTtJ) in regarding yellow (Y) as a sex-linked 
dominant to black (//), Torl<»isc-shcll fcmali's are considcreil helerozyt;ous 
lor V. Tin* anoinaloiis ()c<*nrrence of black females from the matings yidlovv 
4 /d>iack 9 and >ello\v $ X tortoi.se-sluMl 9 and of tortoisi*-shell females and 
black males from malnms of yi'IIovvX yellow arc cxpIauuMl hy a new liypotliesis, 
\ iz, that soin<‘ (pi*rhaps nd pm* cent) of the Y giaics in certain yellow indl- 
Mdiiais are Iranshuaiu'd into g's Th(' occurrein*e ol tortois(‘-sliell males, which 
as Wnglit jHMUlcd out (F, S. ft., 4t). p, stKM is a miK'li rarer event, is considered 
an entirely distinct ])henoinenon and enpahe of explanation as a case of non- 
dis.uimtion t F. S. U, ;ir», p. 272) 

Inheritance of wfiitc'-spottiiig and other color cliaracters in cats, P. W. 
W'mriNc; (Aiiu'i. \<ii , 5J (1919), No 029. pp 41J-'fS2 ) .— The author reports a 
continuation (d* work ijreviously nop'd (F S. U.. 42, p. 37G). and includes a 
general suiuinar\ of known fai'ts about iiiheritanci' of coat color in cats. 

A notc‘ on tlie fate of inditiduais homozygous for certain I'olor factors in 
mice, (; (\ Litjlk (Amcr. Nat.. 52 (1919), No. 02.1. pp. 185-187). — The author 
(‘xnniiuod Id gra\id uteri of >ellovv female mice that had been mated to yellow 
males and iound 01 normal and 21 (1S.7 per cent) degenerating embryos, thus 
continuing th(‘ ohserxations of Ibsen and Stclgledcu' (F S, 11., ;iS, p. 57t^) that 
in such matings a bigli pr<»portion of the embryos die in utero. In 2 matings 
of yellow Xnon.v el low 9 and 2 of nonyellow c? X yellow 9 tlau'c was a 
total of 25 normal embryos and one “small ai>parently embryonic mass'’ ni- 
icrprided as a possibk* degenerating embryo. 

It is also noted that similar degenerating emlir.vos (27 2 pm* cimt out of 
a total of 22) were found In matings of black-eyed whitcXblack-eyed white mi<‘e. 
Th(* author had previously found that the black-ey(*d whit<‘ charactm* i*(‘soiubles 
yellow ill that honiozygotes have not been found (F. S. K., 4(1, p. 27.7). 

The fate of homozygous yellow mice, W. B. Ktkkham (Jour. E.rpt. Zooh. 
28 (1919), No. 2, pp. 125-185. figs. 2). — A detailed report of work rirevionsly 
noted from a preliminary paper (K. S. H., 2S, p. 778). It is stated that the 
albino mice used as controls were of a stock known by bi'eeding tests not to 
carry yellow. I*bagocytes were found to aid in the destruction of the abnormal 
blast ulae shortly after their implantation. 

llterine, tubal and ovarian lysis and resorption of conceptuses, A. AV. 
Mkyek (liiol. Bui. Mar. Biol Lah. Woods Hole, 30 (1919), No. 4. pp. 282-808. 
figs. 10 ). — The author calls attenlioii to the retrogression of ova and early 
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€onceptuses in various mammals reported by previous workers, Including 
himself (E. S. R., 40, p. 663), describes some new cases found In collections 
of hiuiuin einbryologlcal material, and discusses the possible enzyms concerned 
in the early degeneration and absorption of embryos. 

Synthetic pink-eyed self white guinea pigs, H. L. Ibsen Na/., 5S 

{1919), No. 625, pp. 120-1S0, figs. 5). — In this paper from the Wisconsin Ex- 
I)eriment Station the author records the formation, by a suitable combination 
of knov n hereditary characters, of a race of guinea pigs genetically not albino 
but having the appenraiu'e of extreme albinos, including the white ears hitherto 
unobtainable by fanciers except as an accident. The genetic factors con- 
-cerned in the production of color in guinea pigs are described. 

Tricolor inheritance. — ^IV, The triple allelomorphic series in guinea 
pigs, n. L. Ibsen {Qenctics, 4 {1919), No, 6, pp. 597-606). — The author presents 
the evidence, promised in the first paper of this series (E. S. R., 35, p. 770), 
showing that the genes for complete extension, partial extension, and nonexlen- 
sion of black (or chocolate) pigment in the guinea pig form a set of multiple 
allelomorphs. The results of all the author's breeding expcTlnuunts that hear 
on this matter are tabulated, over 4,1(K) guinea [ugs being Involved. A fo\y aber- 
rant ratios were secured, and some individuals wlion classified on the basis of 
external appearance si^med to be exceptions, but in all cases winu-o sueh ani- 
mals lived long enough to be subjected to a critical breeding test it was found 
that they belonged in the genotytlc class called for by tlie byi)othesis. 

Inheritance of congenital palsy in guinea pigs, L. J. (V)le and 11 L. Ibsen 
(Amcr. Nat,, 54 (1920), No. 651, pp. 130-151, figs. .^).— Tin' inberitamv of a 
neurosis iu guinea pigs characterized by clonic spasms of the legs was studied, 
and found to be a simple Mendelian recessive to luu-inality. Tlie heterozygous 
animals w'ere entirely normal in their reactions. 

Studies on inheritance in pigeons.— Ill, Description and linkage rela- 
tions of tw^o sex-link<?d characters, L. J. and F. J. Keelev (Genetics, 

4 {1919), No. 2, pp. 183-203). — This paper continues a series of reports on 
pigeon breeding at the Wisconsin Experiment Station (K. S. R., 33, p. 37J ). Tlu^ 
factors dealt with are those for intensity of pigmentation, previously studied 
by Cole (E. S. R., 27, p. 573), and for a variously manifested eolor eondition 
<-alled for convenience dominant ml. The latter character shows only in the 
presence of the factor for black, and is entir(‘ly distinct in a])i)e}n*ance and 
inheritance from the recessive red of Ckde's earlier report (E. 8. R., 31. p 572). 
Its identification is held to clear up confusion in the literalun? as to inheritance 
of red in pigeons. Nuttall (E. S. H., 40, p. 275) has discussed one aspect of 
this character but without recognizing Its sex-linked transmission. 

Intensity and donunant red were found to be only loosely linked to each 
other, the rather meager data (73 offspring from critical matings) indicating 
crossing over of 40 per (‘ent in the male. Among the 988 offspring in the in- 
tensity matings and the 366 in the dominant red matings no aberrant cases oc- 
curred which could be attributed to failure of sex-linkage. The few recorded 
cases of sueh among doves (which Little discusses In the followiiig paper) are 
examined and dismissed as probable mistakes in the breeders’ records. 

A marked excess of males was observed in some of the matings involving in- 
tensity, and a sex-linked lethal gone clo.sely linked to the dilute gene is sug- 
gested as a possible explaiiatlou. It was also noted that newly-hatclied squabs 
destined to show intense color are often more abundantly provided with down 
than are “dilute” squal>s, and the possibility that this correlation might be 
due to another unidentified sex-linked factor is considered. 
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Alternative explanations for exceptional color classes in doves and 
canaries, C. C. Little (Atmr, Nat., 5// (1920), No. 631, pp. The 

hypothesis of the altered f?ene developed by the author to explain the occurrence 
<»f aberrant color classc's in cat breeding experiments (noted on p. 70J}) is in- 
voked as an explanation of somewhat similar cases recorded for ring doves by 
t^taples-Browne (E. S. R., 2S, p. 270) and by Strong (E. vS. U., 28, p 270), and 
for canaries by Durham and IMarryat (K. S. R., 20, p. IlOSl. The change in 
these cases, however, would be from the recessive to the <lominant allelomorph. 

The developmental relations of brachydactyly in the domestic fowl, 
i.\ 11. Danforth (Aofct. Joar. Anat., 25 {19VJ), No. 2. pp. 91-115, fips. 5 ). — The 
author describes the anatomical and emhr\ologi(*al features of tlip sliortened 
outer toe (digit IV) that commonly occurs in f(‘a11ier- legged chi(*kens, and con- 
<*ludes on the basis of those observations and the results of the breeding experi- 
ments noted below that lirachydactyly and feathering on the tarsi are mani- 
festations of a single set of hereditary conditions. A preliminary rejiort has 
i>een noted (E. S. R., 42, p. 68). 

Wlien the outer toe is of normal proportions it is longer than the inner toe 
Ulisit IT)f aiid the aulhor proposes as an index of brachydactyly the ratio of 
1(K) limes the li'ngth of digit IV to the length of digit II, an individuars imiex 
being tlie average of ihe imlii'es ot its two feet. In the iirach.Mlactyl indi- 
viduals examined tlie index ranged from 106 (all live plialanges present, the 
fourth l)eing soinewliat reduced) to 70 (second, third, and tourtii jdnilanges 
shortened and fused, tiftli or terminal plialanx ai)sent). 

The (‘(Uidilion w^as n‘cognized with <*ertainty in eml)ryos on the tentli day of 
inculiation. “The fact that brachydactyly is apparent at the time wdien carti- 
lages an* forni(*d, if not actually hefon* then, would seem to indicate that tin* 
nnluction of the skeleton lakes place in response to conditions already manifest 
in tJje toe, and not as a result of any factor acting specitically on cartilage or 
l»one formation. In other words, the cartilage anlagen form wiiile subjected 
lo a kind of compression r<*su1ting from the .shortening of the toe.“ 

Sinei* featlier-legged pigeons are often weli-footed as well as bracliydactylous, 
it is suggested that syndactyly belongs in the same hereditary complex as the 
other tw’o chara<*ters. The author’s breeding experiments (Uanonstrated that 
lM>l\dactyly is transmitted independently of l)rachydactyly in the fowl. 

An hereditary complex in the domestic fowl, C. H. IV\nfoktii {Oenvtws, 
4 {1919), No. 6, pp. 581-596, fips, 5 ). — The autlior iiresents the results of his 
studies on the inh<*ritaiu‘e of brachydactyly, ptilopody (a term propostnl as a 
lirecise designation for hoiking or leg-feathering), and syndactyly in the do- 
mestic fow’l, including some critical evidence, secured since the pre(*eding paper 
wais wu’ittt'U, in .support of the th(‘ory that these three characteristics are the 
ju'oduct of a single factor or group of factors. 

The experiments began with a hooted hrnchydactyl male, one of w hose parents 
was clean-legged and normal-toed. His offspring from While Leghorn females 
w^ere crossed wdtli Black Minorcas and also mated inter se. Tlie Tjeghorns 
and Minorcas wore all normal-toed and clean-legged. Records of over 550 
desc(*ndants of the original hooted specimen were secured. 

The hack crosses of hrachydactyl ptlloi>od Fj’s on normal-toed aptilopod 
iiinls produc(‘(l 255 normal-toed aptilopod chicks, 138 hrachydactyl ptilopod, 40 
hrachydactyl aptilopod, and 8 normal-tt>ed ptilopod. That the latter two 
claases w’ere not crossover classes produ(*i‘d by partial linkage between tw^o 
distinct factors, one for brachydactyly and the other for ptilopody, is sliowm 
liy the fact that similar arrays were secured where either normal-toed ptilopod 
or aliort-toed aptilopod individuals were mated to Minorcas. Four web-footed 
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offspring were also procluml in the course of the exi)eriments, although none 
of the breeding stock was syndactyl. Since syndacytyly Is normally a doml« 
nant trait in poultry, and since in ea<*h case one parent at least was brachy- 
dactyl or ptilopod, syndactyly is Included provisionally in the heredUai*y com- 
plex. 

The theory of the interchangeability of these characters is used to explain 
aherraiit results obUiined by Davenport (E. S. R., 23, p. 75) and Punnet t and 
Bailey (E. S. R., 4t, p. 472). The author holds that the ptilopod condition 
consists primarily of inoditications in size, form, ami distribution of the scales 
on the tarsi. “ In its mildest manifestation only the scales are involved. In 
slightly more jironounml instances there appears in addition a modified (puli 
or rudimentary feather, generally on the basal ]>halanx of the fourth toe. 
Further intensities of manifestation may be traced tbrougb th<‘ ten stages 
recognized by Davenjiort.” Adoption of this view would necessitate tlH‘ revi- 
sion of much past work ou the inheritance of booting. 

It is pointeil out that differeii(*es in the time at which a disturbing factor 
becomes edective in enil>r.\onic life would explain the variable manifestations 
of the three eharaclers in qu<‘stion. (kmiing into play on tlie s(‘venth or ('ightli 
day of incubation it might produce permanent webbing since all chicks are web- 
footed at this stage; two days later the critical period for syndactyly might 
be passed, but the eartilagt“>< of the toe would be in their formatiNO stage and 
might be susceptible to change; and finally by the twelfth day, although too 
late for changes In toe proportions, the disturbing conditions might still be 
able to modify the scales and feather germs. 

Evidence that germ cells are subject to selection on the basis of tlndr 
genetic potentialities, i\ II DA^ti’ORTH iJtmr. Expt ZooL, 28 {tUEJ), Ao. ,i, pp 
385-^f J 2).-' hetiu'ozygoiis brachydactyl birds used as hree(U*rs in four of 
the experiments noted above wm-e exposed to al<‘ohol (inhalation method) 
twm hours or more daily for six weeks to two months following (in one exiicri- 
ment preceding) the iieriod in which the data on “ mnnnal ” inheritance^ wen* 
collected. The latter data furnisiied a complete cmitrol, as the imalcoliolized 
mates were the same in both cases. 

The jiiirpose wnis to determine whether alcohol tn‘a(ment would altcj- llu* 
relative proportions of gametes produced by helcrozygotcs. Since the alco- 
holized individuals in three experiments were also lieterozygous for white 
color and for polydaetyly, it was possible to study tlie distribution of color 
and extra toes in addition to brueliydactyly. The main n'siilts are given in 
the snihjoined table. In experiment 4 the alcoholized suhjeds were hens; in 
the other experiments cocks. 

DiHti Ihution of chiuavtcrH among offspring of alcoholized and normal fowl 

hctcrozggous for hrachgdactglg, polgdactglg, and irhi(r color, whrn mated to 

triple recessiix\s. 



Niim- 

Brachydactyl. 


Polydactyl, 


White 

Btock. 

olT- 

1 spriiiu 

! . 

Kxpl 

1. ! 

Expt. 

2. 

Expt. 

3. 

Expt 

4 . 

Total. 

I 

Expt. 

Expt. 
2- j 

Expt 

3. 1 

1 

Total. 

Total 

Alooholizod. 
Control 

1 ^ 

1 

P d 

46 7 
39 2 

P. ct 
43 3 1 

P. rt. 
53 6 
42.7 

P. ct. \ 
5<>.3 1 
3K 4 

P ct 
48 2 
39.0 1 

1 

P. ct 
29 4 
33.2 

P ct. 
37 9. j 
39.0 


P. cL 
36.0 
36 0 

P. ct 

52 7 

53 


It is concluded that the alcohol treatment had no influence on the distribu- 
tion of color, a possible tendency (la view of experiment 3 where the treat- 
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nient was unusually severe) to increase the proportion of polydactyl individuals, 
and a distinct tendency to increase brachydactyly. 

On the phy8iolo0cal properties of the a:oiiadis as controllers of somatic 
and psychical charactcyi sties, I, II, C. It. Mooiie (Jour. Expt, ZooL, 28 (1919), 
Non. 2, pp. 137-160, figs. 5; 3, pp, Ji59-i67, fig, 1 ). — These two papers are the 
tirst of a contemplated series deuliiij? with the effects on rats, pi^s, and 

I)erlmps other forms of such operations as the n*njoval of gonads aral the im- 
plantation of jxerminal tissue from tlie opiiovsip' sox. The e\))erimeiJts were 
intended in part to duplicate those of Steinacli (E. S. R., 27, ]). 275; 28. p. 173). 

I. 7'he rat. — OI)servations are rei>orted on n sinp:le litter of white rats corn- 
loosed of 4 males and 5 f(mnil(‘s. The jz^onads were completely removetl from 3 
males and 3 femah'S at the a^e of 25 to 35 days, and pie(‘es of ovary from the 
females were lniplaiil(‘d in the abdominal musculature of the castrated males. 
riec<‘.s of testis woro inserted similarly in the spayed females. 

There woro no <HffenMicos In l)o<ly de\ elojoment hetw(‘eii the animals op(‘rated 
on and the normal controls that the anlhor is vvillinic to attribute to the Irans- 
]>lantations, but Stc'hiacb’s conclusion tliat the exiierimcutal subjects ttuid to 
assume the instiiuMs and Ixdiavior of llie sex furnishlui; tlie transplant was 
eonfirmed. IIlstolo<rical examinations indicated that tlie ovarian jj:rafts re- 
inaiiK'd functional, lait the iijiplant(‘d test i<*ular tissue underwent marked de- 
L:enerati<kn, the seminifm’ous tuhul(‘s heinj; m<*re or less isolated and coiisislinj: 
only of larfje irr(‘jz:nlar eidls. inter])ret(‘d as tsertoll cells, with no trace of sperma- 
tozoa. 

11 (lioirth of (jomtdi’i to'inizLil htitie and fvaialr ratft . — The p:(unuls weiH* re- 
moved from IS male and 22 femaU‘ \\hite rats at a^^es varying? from 23 to 51 
days. The castrateil males of a jrhen litter in all ea^es became hea\i(‘r than 
tladr spayed sisters, and the author concltnhvs that tlie similar \\ej.i;ht differ- 
ence foniid in normal rats Is due to a spi'citic sex differeiict* and not to the 
se<‘ondary intlneiM*«' of the s(‘x p:lamE. 

Th<‘ relation l)etweeii the iiiiiiib<n* of cliroinosoincs of a speci(\s and the 
rate of elimination of mongrel blood by the pnre-sire method, II H. 

l.MTGiri.iN (Erov Nor. E.rpt HioL and \Ud , 16 (1919), So, 8, pp -- 

tiivmi a 24-cJiromosome speck’s in \\ Inch no exdianj^a’ of scamenis (cros^imr- 
over) bel\\(‘cn homolojz;ous cliromosmcs oc'<mrs, the probabilities are computei] 
that 1, 2, . . .. 10 top-crosses A\ith ruire bred sires will eliminate all or all 
hut one id' the chromosomes of th(‘ onjiiual unimiirovi'd stock, \fter 5 ^eiiera- 
TioTis the jj:rades arc essentially “ ]mre ” for chromosomes', ami further jmidinii:: 
up is considered to 1 h‘ of no pra<*tieal use, ^rrantinj^ the initial assumptions. 

Analysis of the effects of sel<‘ctioii, A H STi inm vxr {(Uinwgic luH, 
WuHh. Pub. 2iVt {1918}, pp. 68, pL /, fitn. 7}).— The author re]Mu*ts evperiments 
with an Inbred sto(*k of DrosofilnJa nivlanogaster (of the mutant race cal}e<l 
dichArt), which manifested variability in the number of thonu’ic bristles. 
Strains were developed by selection havint; both increased and deereas<‘d num- 
bers of bristles, but this apparent siicci'.ss of seleidlou is attrihutiMl to the pres- 
ence of moiiifyiiifi: factors some of whi<*h were made evident l).\ their linkap’ 
r<dations with known factors. 

FolUminp; the report of exp<Timental work there is a rather extemk'd dis- 
cussion of cases cited in the literature as examples of contamination of alle- 
lomorphs and faclor variability. Tt is concluded that “ moditicatiou of fa<*tors 
by selection, crossin;;, fractionation, or similar means is undemonstrated in 
any driven case, and has been shown not to occur In other case.s that are typical 
of th(’ results usually obtaiued.” 
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ParthenoReiiesis and crossing-over in the grouse locust Apotettix, R. K, 

Nahoitrs {Amci\ Nat., (lOW), No. 62o. pp. lSt-142)- — In extending his breed- 
ing experiments with Orihopterii at the Kansas Experiment S^tation (E. S. K., 
40, p, 807) to other genera of grouse locusts, the author found that females 
of at least om* species of Apotettix are capable of laying either parthonogenotie 
or fertilized (‘ggs, the former developing only into females. The partheno- 
genetic offspring of females heterozygous for several hereditary factors de- 
termining pattern were not of a uniform type, hut showed various different 
pattern combinations in proportions which are believed to Indicate normal 
segregation and crossing-over. The chromosomal relations have not been 
worked out completely as yet, but some evidence was found that the partbeno- 
gemdically produced female has fewer than the diploid number of chromosomes. 

Th(' author also cites data believed to indicate a certain amount of crossing- 
over in the male Apotettix. 

On the part which the lime in the shell of the hen’s egg takes in the 
formation of the chick’s skeleton during incubation, O. r>EiJ.zKNNK and E. 
Fournkau (Ann Inst. l*asteur, 82 iJ918), No. 9 pp. 4JS~4^9. fifj. /). — In a study 
of 50 fertile eggs (mostly from hens of the Faverolle breed) opened at vari- 
ous stag(‘.s of incubation, the authors found that the calcium oxid content of 
the interior (white, yolk, and embryo combjnc‘d) remained about 0 00 i)or ct'ut 
of the initial egg weight during the tlrst 10 days of incubation (i. e., before 
the beginning of skehdon formation), and thereafter increas(‘d rapidly, par- 
ticularly after the sixteenth day, reaching 0.34 per cent at hatching. Similar 
iivcreases were shown by (‘ggs of the pea fowl and tlie duck examin(*d at the 
beginning and the end of Incubation. Two infertile hen’s e^ggs incubated 14 
and 21 days, and 2 eggs held 34 days without incubation, w(*re tb(‘ saim* as 
fresh eggs with respect to calcium content. The phosphorus (I’/b) content, 
recorded for 11 eggs, showed at least no increase and perhaps a slight de- 
crease toward the end of incubation. 

It is suggested that the lime of the shell is dissolved in s(une constituent of 
the amnioti(.' fluid and passes through the vitellin im^mhrane to supi^ly the 
embryo with the calcium nee('ssary for tlu‘ skt‘h‘ton. 

See also the earlier researches of Carpiaux (E. S. It., 20, p. 472), which 
the authors do not include in tlnar Htcu’ature review. 

On the bacterial and catalase content of hens’ eggs, W. Kttllmann 
(Centm. Bakt. \ctc.], 2. Abt., J^5 (1916), No. 6-12, pp. 2/8-28^?).— The author 
made ohserviitions on 21 eggs and found as mu<‘]i catalase prestad in new- 
laid eggs as in older i‘ggs that had not decomposed and were still practically 
sterile. In general, slightly le.ss catalase oeeurred in the yolk than in the 
white. 

The colors of colloids, — VII, Blue feathers, W. D. Ban('roft (Jour, Blips, 
Chern,, 2S (1919), No, 6. pp. 366~.illf), — This papc'r consists in(>stly of exteTisiv(* 
quotations from the piihlications of 11. Oadow, V. Hae^'lcer, M. I. Newblgin, 
II. M. Strong, and other naturalists who have discussed the optical properties of 
feather structure, together with a table summarizing Lord Rayleigh’s researches 
on the aimmnt of light of different wave lengths n‘tlected by blue feathers. 

It is concluded that blue color in feathers is geiuu'aily due to the presence 
of minute air hubbies in a colorless medium, and that the addition of a yellow 
pigment produees a structural giwn. It is pointed out, liowever, that failure 
to isolate a blue pigment from feathers does not prove that blue color may not 
in some cases be due to a pigment having a blue surface color but showing 
some other color on extraction. 
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Forage substitutes, A. laiosTE {TjPh f^ucc^dandH des Fourragcs. Paris: J, B. 
BailUvrc S i^on.Sf 1918, pp. 96). — The author discusses the fecnliiig value of a 
larj?e number of little-used plant products and waste materials (algae, 
leaves, twigs, heather, prickly broom, r(‘eds, horse chestnuts, acorns, pomace, 
spoiled fruits, sugar b(‘et tops, sugar becT pulp, potato i)ulp, walnut-, rape-, 
and olive-residue after oil extraction, legume pods, corn stalks, dried blood, 
by-products of tanning industry, etc.), citing the known or probable chemical 
composition of each and using good meadow hay as the basis of comparison. 

Oomniercial feeding stuffs, quarterly report, April 1 to June 30, 1919, 
TC. O. Pkoulx kt al. {Indiana Hia. Bui. 2dl {1919), pp. 5-2/P). — This bulletin 
tabulates the chemical and microscopic analyses of 819 samples of feeding stuffs 
c()ll(‘ctc(l during the second quarter of 1019, including altalfa meal, tankage, 
iiK^at scrap, corn feed meal, corn germ meal, hominy feed, cottomseed meal, cot- 
tonseed hulls, Iins(‘ed meal, wh(‘al bran, wheal middlings, red dog, oat Hour, oat 
middlings, middlings, rye red dog, velvet bean feed, and a variety of pro- 
Itrletary mixed, calf, and poultry feeds. Th(‘re is also a list of the brands on 
Side in the Slate, together \Mtb the manufacturer's guaranty as to the compo- 
sition of ea<‘h. 

liispfH‘tion of commercial feeding stuffs, T. () SAfiTii (.Vc/c JlampsJtire 
Sta. Bui. 191 {1919), pp. 42). — The proximate composition is recorded of 
samples of alfalfa meal, barley feed, IhhT pulp, cottonseed meal, distillers’ 
dried grains, linseed meal, linseed cake, gluten feed, hominy ftvd. velvet bean 
fciHl, piainul oil IVed, rye middlings, w’heat bran, wlieat middlings, red dog, 
and a variely of c<m)pounded feeds, calf meals, and poullry feeds. 

Commercial feeding stuffs, F. I). Fui lkr {Texas Sta. Bui. 2.7/ {1919), pp. 

F/1) - -Tins }uihli(*atioii tabulates the proximate analyses of samples of feed- 
ing stiilTs made during the year ended August 91, 1919. The materials are 
alfalfa iiH'al, barley chop, barley middlings, dried beet pulp, brewer’s dried 
graius, (’ocouut-oil in(‘al, co(‘onut meal (new proc<'ss), corn bran, corn chop, 
ground (‘oni cob, corn feed meal, corn flour, corn gluten feed, corn meal, 
(‘old prc'^sed cottonse<‘d, cottonseed fivd (cracked and ground), cottonseed 
cake (ordinary, prime, and cboiee), cottonseed meal (ordinary, prime, and 
<‘hoiceK graham dour, boiniiiy feed, Japanese b(‘mi na^al, kahr corn chop, 
linseed iiu'al (old proces.s), meat scrap, inllo maize cboj), luilo maize feed meal, 
milo maize lu*ad chop, ground (uits, ground oat bulls, oat meal, cold firessed 
lieamits, wJiole press(*d iieanuts (cracked and ground), peanut feed, peanut oil 
cake, peanut oil meal, ground peanut liulls, rice bran, ri(*e bulls, rice polish, 
rough rlci», rye bran, rye Hour, rye middlings, tankage, velvet bean feed, whole 
pressed v(dvet bean, wheat bran (with and without sen'enings), brown and 
gray shorts (with and without screenings), wheat mixed feed, wiiite shorts, 
and a \ariety of proprietary mixtures. A table showing the average comi)osi- 
tion of eaeli kind of feed analyzed and introductory matter dealing with the 
administration of the State ft^^d law are also ImdiidtHl. 

Coiiiiiiercial feeding stuffs registered for sale in Texas, October 1 , 1919, 
F. D. Fui.lkr {Texas I8ta. Bui. 2o2 {1919), pp. 5 ~ S 0 ^, lips . 2). — Tlds hulh'tin con- 
sInIs mainly of a list of manufacturers and dealers (classitied by <‘ity and 
State) registen^l to sell feeding stuff in Texas, together with the names of the 
brands offered for sale and the manufacturer’s guaranty as to the composition 
of each. 

Feeding stuffs, fl. T. CRANFrELU {Midland Agr. and Dairy Col, Rpt. Feeding 
Stuffs and Fcrt., 1914-1918, pp. 5-2o, pi 1). — The author reports proximate 
analyses of bran, shorts, middlings, wheat germ meal, rol!(^(l oats, corn meal, 
corn genu meal, corn gluten feed, rice meal, and the following “ eake.s ” : Lin- 
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seed, cottonseed (Ejxyptian and Bonil>a.>), lieinpseed, palm kernel, rax>e, coconut, 
peanut and soy bean. 

A number of compounded cakes and meals classified according to purpose as 
designated by the manufacturer are entered on a two-dimensional chart, pro- 
tein ptTcentagos being used as nhscis.sa and the fat percentage, as ordinate^. 
As mapped out the areas of the different classes overlappe<l markcMlly. 

Merino history and Merino breeding, S. M. Ct.eavek {Delaware, Ohio: 
Author y JOlHy pp. ^8, figs. 86'). — The author gives a short account of early im- 
portations of Merino sheep inti» tlie United States and a history of tlie develop- 
ment of the three types. 

Annual wool review for 1916, 19 J 7, and 1918, W. J. Baitihon {/iul 
Natl. Assoc. Wool Maiifrs., (7,917), No. /, pp. l-61y pi. 1 ; ^8 (79/8), No. 7, pp. 
J'~63, pi. 1; fid (7.97.9), No. J, pp. 7-6*7, pi. 7). -These are the customary yt'orly 
reports giving .statistics of domestic wool production, importations of wool, and 
wool prices in the United States, together \\ith comprehensive summaries of th(‘ 
wool trade in other countrie.s. 

The Australasian wool trade: Annual review and statistics, season 
1918-19, Dalgety & (%). T/rn. (Dalgetg\H Auu. Wool Rer. Australasiay 25 
{1919), pp. HO ). — This is a statistical review of the wool markets of Australasia, 
with notes on the international wool trade. ThC topics discusstHl include th(‘ 
character of tlie Australian and New Zealand clips, the wool exjiorts of the 
Australian Commonwealth, a compariscui of record prices, (jn‘nt Britain’s wo<*l 
position, the wool industry of the Ignited States following the arinistiee, tln^ 
wool markets of South Africa, and suggestions for prejmring the cliji. 

Eg'g-weig’ht as a criterion of numerical production in the domestic 
fowl, P. Hadlea {Amer Nat,. 52 {19/9), No. 628, pp 877-8.98, fig. 7).— This is a 
more extended discussion of material already noted from a jireliminary paper 
(E. S. K., 41, p. 274). It is .stated that the complete <lata will be published 
later. The records are those of 38 AVhite Plymouth Kocks hatched in 1900 

The cost of producing eggs on a one-man poultry farm in New Jersey 
for 1919, V. G. Arinjy {New Jersey Ktas.. Hints to Ponltrymen, 8 (7.926), No. 
Ji, pp. 4 )‘ — The author tabulates by months the average record.s of egg produc- 
tion, feed consumption, cost items, and financial returns on .several (apparently 
about 10) one-man poultry fariius in New Jersey for the year tuided October 31, 
1019, A summary for the year of the results on the most suc(‘essful farm and 
the average farm are al.so given. Tlu' present report i.s more detaibyl than 
that for 1917-18 (E S. 11., 41, p. 77) and includt's all laying birds on the farms 
considered, whereas tlie previous year’s r<vords, It is now stated, were from 
selected liens. 

The average farm flot^k consi.sted of 970 birds with a mean production of 12(5 
eggs (percentage production 34.4). During the year the average consumption 
of mash was 41.5 lbs. and of scratch fe€*d 37.3 lbs. Allowing 5 per cent for de- 
preciation and 4 per cent interest on investment the average labor income per 
bird was ?3.r>0. 

How to break eggs for freezing {V. N. Dept. Agr., Dept. Cire. 74 (7.926), pp. 
12. figs. 10 ). — A series of simple illustrated direct ions for the use of egg 
breakers in a frozen-egg plant. 

Belgian hares as meat iiroducers, F. L. Wa.sixbitbn {Minn. Agr. h\rt. Spec. 
Bui. 37 {1919), pp. 12, figs. 5 ). — ^Directions are given for keeping Ih'lgian hares 
or other breeds of larg(‘-sized rabbits as a family source of meat, together with 
notes on killing, dressing, and cooking. 

Cavy culture, E. Mkjhael.s {Philadelphia: Author, 1920, pp. 72, figs. 82).— 
This pamphlet gives practical 1 instructions for raising and marketing guinea 
pigs, with notes on the guinea pig as a source of food and fur. 
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DAIBY FARMING— DAIRYIIKJ. 

Tnlioritance of quantity and quality of milk production in dairy cattle, 

W. E. Oasti^. {Proc. Kail. Acad. Sci., 5 (1919), No. 10, pp. .—The 

aiitlior tabulates the first and in some cases the second lactation records of 
31 Holstein X Guernsey Fi heifers, and of 24 re^^istered Holstein and 7 rej^ls- 
tered Guernsey dams of these cross-breds. Tlie crossing was begun in 19H by 
the late T. J. Bowlker on his farm at Prarningham, Mass., as a definite experi- 
mental attempt to combine high milk production and high percentage of butter 
fat. It is stated that the project has been taken over by the University of 
Illinois. 

During their iirst lactations (3(>5 days or less) the cross-breds averaged 6,612 
lbs. of milk, the Holst Oiiis 7,673, and the Guernseys 4,617. The corresponding 
records during the second lactation were 8,663, 9,473, and 5,593. Butter fat 
t4*sts were not taken systematically except in the case of the first lactations of 
the (‘ross-hi’cds, when' the average fat iM'rcentage was 4 OS and the average yield 
270 lbs. Eight of the Ilolstcins averaged 267 lbs. of fat during tlieir first lacta- 
tions. To provide a comparable figure for the Guernseys It is assume<i that 
the fat t(‘st was 5 per cent, and on this basis the fat production was 231 lbs. 

Milk produced in soutliern China, C. O. Levtnk {Philippine Jour. Hci., 15 
{!0I9), No. /, pp. 91-105. pi. 1 ) — The author pri'sents some notes cfincernlng 
the character of the dairy industry in southern China (vicinity of Canton and 
Hongkong), n'ports analyses of the milk of the water buffalo (Bubalus bnbaUs), 
llu' (3iinese “ yellow <'ow ” (a variety of the zebu. Bos iptliviis), and descendants 
(»f improvi'd Euroiiean cattle, and describes the physical appearance of the 
native cattle, giving some body measurements of buflalo cows. 

The ten sampU's of liuffak) milk that were completely analyzed averaged 12.5 
per cent ot fat, 6.04 protein, 3.7 .sugar, and 0.88 per cent ash. Monthly sum- 
niarie^s of the milk and fat produced by bufl'aloes during four complete and a 
number of partial lactations are included. 

“Buffalo milk is jiure white, with absolutely no tint of yellow. Cream and 
fnitter made from it are rather oily and have but a faint tint of yellow. By 
mixing European cows’ cream with the buffalo cream and using vegetable 
butter color the color and the texture can be greatly impro\ed.” 

Dairy industry around Coimbatore, D. Ananua Rao {Apr. Jour. India. 
(1919), No. 2, pp. 265~271f, pis. 2, fiff. t). — The author gives a brief account of 
the native trade in curds and ghee in the Kangayam n'gion of Madras, and a 
more extended treatment of the creamery business which is a reciait development 
and somewhat speculative in nature. The dairy animals are practi(‘ally all 
buffaloes. There is a local hi-eed of zebu-like cattle excellent for draught 
purposes but giving very little milk. 

Statistics relative to the dairy industry in New York State (N. Y. Btate 
Dept. Farms and Markets, Agr. Bui. No. 118 (1919), pp. S2. pi. 1). — This pub- 
lication is a report of a census by the State Department of Farms and 
Markets, and gives for each city or other community of over 200 inhabitants 
an estimate of the amount of fluid milk consumed in 1918, the number of con- 
f*('rns engaged in distributing this milk, and the number of cows from which 
it was derived. The total amounts of each kind of dairy products manufactured 
in the State In 1918 are also tabulated from the records of the Bureau of 
Markets of the U. S. Department of Agriculture. 

The total number of milk-produclug cows was found to be 1,023,034 and the 
average production 4,837 lbs. of milk per head per year. Slightly more than 
half the milk was marketed for direct consumption. There were 1,742 estab- 
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lishments engaged In shipping milk or manufacturing milk products, and a 
map showing their distribution throughout the State is included. 

Preliminary report of the Council of Farms and Markets of Its Investi- 
gation of the cost of prodiuctlon and distribution of milk in New York 
State, W. K. Dana [N, Y. State} Council Farms and Markets Invest. Cost Prod, 
and Distrib, Milk, PrcUm. Rpt. 1919, pp. 29; also in N. Y. [State} Dept. Farms 
and Markets, Foods and Markets, 2 {1919), No. IS, pp. 3-18). — This preliminary 
report to the legislature consists of a summary of cost data collected by the 
Committee on Milk of the New York State Council of Farms and Markets, 
and two appendixes giving further details of the investigation, one dealing 
with production and the other with distribution. 

The production costs were secured from 30 herds furnishing milk for sale 
In seven eastern New Y^ork cities (excluding New York City but including 
Poughkeepsie) and covered the year ended September 30, 1918. The avt*rage 
number of cows on a farm was 17.5 and the average^ production per cow 0,028 
lbs. To produce 100 lbs, of milk required 35 lbs. of grain, 53.4 lbs. of hay, 
4.7 lbs. of other dry forage, 105.8 lbs. of silage, 2.8 lbs. of other succulence, 
and 2.6 hours of man labor. The cost of these items was $2.82, The mlscel* 
laneous costs totaled $1.10 and the returns other than milk 48 (‘fs. The net 
cost was thus $3.44. A mtniagerial charge was not included. Similar com- 
putations of the costs per cow are also given. 

The data as to distribution costs were furnished by 20 retailers in 10 of the 
up-State cities and in general covered the month of January 1 19 19? 1. The 
average amount of milk handled daily per plant was 2.731 qt. The <lisiril)iUors 
received 12.7 cts. per quart and paid producers 8.9 cts. Marketing costs 
averaged 2.8 cts. and the profit was aiiproximuteJy 1 cl. a quart. The distribut- 
ing costs of 12 concerns, mainly occuj>ied with retail trade, was 4 94 cts. j>er 
quart. It is held that more efheient management would reduce the (’o^-sts of 
retailing milk. 

A study of the New York City milk problem, I G. Jennengs ( \c/e York: 
The Natl. Civic Federation, 1919, pp. 58). — This pamphlet, accepted by Columbia 
University as a dissertation for the doctorate, deals with incdlidencies or sup- 
posed inotticiencies in the production, distribution, and sanitary control of milk 
destined for domestic consumption in New York City, and discusses possible 
remedies for the conditions asserted to exist. 

Information as to conditions In the i)roducing centers was deriMMl mainly 
from 25 replies (duly tabulated) by superintend(*nts of creameries or slu])ping 
stations to a questionnaire calling for data on the size of each patron's farm, 
and, for a given day, the number of cows he milked, tlie amount of milk he sent 
to the station, and the means employtKl to get it there. Data as to 32 milk 
routes secured from distributors’ records and by Interviews witli drivers are 
also tabulated, and the points of conflict between dealers and the board of 
health are outlined. That the consumers themselves are responsible for some 
Inefficiencies, particularly in delivery, is recognized, but it is argued tht^ should 
not be expected to pay a price for milk high enough to Include a profit on the 
unbusiness-like producing and distributing methods which the author believes 
he has demonstrated. 

As remedial measures, the possibilities of regulation by a State conimLsslon 
and of public ownership of the milk industry are both discussed, and court 
decisions are cited to show that few legal difficulties stand in the way of„either. 
However, the author is plainly distrustful of such devices, since the function 
of government is not business,” and puts his faith in what he calls natural co- 
operation i>etween the parties concerned, with a minimum of interference from 
governmental agencies. 
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Milk cost survey for the week November 26 to December 2, 1917 {Bah 
timore: Md. Council Defefise, 1917, pp, 42, figs, 2). — Detailed data are presented 
showiiij? the cost of producing milk In ten Maryland counties during the week 
specified. Ten herds in each county were selected and the county agents co- 
operated in securing accurate records. Distribution costs of 20 retailers in 
Baltimore and other cities are alst) summarized. The record forms used in 
the survey are reproduced. 

Milk cost survey for the week August 19, 1918, to August 25, 1918 

(Md, Agr, Col. Ext, Bui, 15 (191H), pp. 10). — This second survey was under- 
taken to secure data as to summer costs of milk production for comparison with 
the preceding. The same herds were covered, with the addition of 10 from 
another county. 

Is milk distribution a municipal function? D. W. JIvoi:, jr. (AV///. Manic. 
Ecv,, H (1912), No, 8, pp, 532-5SJf; also rn Milk Dealer, 9 (1920), No. 5, pp. 10, 
12, Jlf ), — Oases are cited of rigorous control and even opi'ratlon of the retail 
milk business by English municipalities during the w^ar with results satis- 
factory to consumers and jwoducers. An important purpo.so of the control was 
to secure equitable distri])uUon in times of shortage. The author would like 
to similar schemes tested in this country. 

Surplus milk (V, S. Dept. Agr., Bur. Anim. Indus, Milk-Blant Letter 64 
il919), pp. 2: atm in N. Y. 1*7 od. Rev. and Arncr, Creamery, 48 (1919), No. 11, p. 
:yf6 ). — lleplies are summarized to a questionnaire scut by the Dairy Division to 
milk dealers in four cities recpiestlng data as to the relation of amount of milk 
received to volume of sales during each month of lbl8. Throughout the year 
Boston dealers sold 04 i)er cent of their receii)ts as market milk, Itiiiladelphia 
dealers 88 i>er cent, Idttshurgh dealers (where much condensed milk was man- 
nfacturcHll 44 p<‘r cent, and Detroit dealers 82 per cent. 

Milking machines and the production of clean milk, T. Oim (/*ah. Health 
[lAmdon\, 88 (1920), No. 6, pp. 85-92). — The author describes the mechanical 
parts and method of oiH'ration of several tyi)es of milking machines used in 
(Treat Britain, discusses the associated bacteriological problems, and gives a list 
of 34 bi))llographicul references. 

Reports on tlie keeping and carriage of milk in ventilated aud uiiventi- 
lated chums, respectively, J, Goldino, E. C. V. Cor.msfi, aud U. S. Williams 
(dour. Bd. Agr. [hondfm^, 18up. 19 (1919), pp. — Bacteriological studies 

are rejicrted showing Insanitary conditions In milk transiH>rted in the anti- 
quated milk can— still used to some evtent in England — that is provided with 
ventilating holes in the lid. A special type of ventilated “ churn ” admitting 
filtered air was also tested, and it was found that such air was without beneficial 
intluonee on eitlicr the acidity or the bacterial contimt of the milk. It is con- 
cluded that the remedy for so-called cow' smell is not veutilation in transit but 
the introduction of clean milking methods and modern cooling devices. 

Some characters wiiich differentiate the lactic acid streptococcus from 
streptococci of the pyogenes type occurring in milk, J. M. Sherman and 
W. R. Aldus (Jour. Bad., S (1918), No. 2, pp. 15x3-173, figs. 4)- — A stmly Is re- 
ported from the Pennsylvania Experiment Station of 50 cultures of the true 
lactlc-a(‘id streptococcus and 50 of the pyogenes group of streptococcus isolated 
from milk in order to discover, if i)ossible, easily recognized diagnostic differ- 
ences between the two groups. 

Differences were noted in chain formation and in ability to coagulate milk 
and to produce fermentation, but what Is considered the most useful test is 
baaed upon marked differences in capacity to reduce stains, streptococcus 
lacticus reduced methylene blue, litmus, and Indigo carmine very promptly, 
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while the pyogenes group had no effect on the first named and decolorized the 
others very slowly and Incompletely and only after curdling had taken place. 
It was also observed that all the cultures of lactic-acid bacteria grew at 10° 0., 
while none of the other group developed at this tt^rnperature. 

A lactose-fermenting yeast producing foamy cream, O. W. Hunter {Jour. 
Bad., S {197H), AV;. pp. 293~S00, fig. J). — The author reports work at the 
Kansas Experiment Station leading to the isolation of a lactose-fermenting yeast 
which produces the hot-weather defect known ns foamy cream. 

The o})l}nuim temperature for growth w^as found to be about 37® C., and the 
thermal death point 55® for ten minutes. The organism Is resistant to desicca- 
tion, but is kill(‘d readily by calcium hypochlorite, lime, or cresol, though not by 
washing soda or boric a<‘id. 

Quantity and quality of New South Wales butter, 1917-1910, E. T. 

MacInnes (Agr. (Jaz. N. .S. Wales, SO {19t9). No. 11, pp, 191-193, pi 1, fig. 7).-- 
Statistics and graphs are presented showing the monthly amounts of butter 
manufactured in New South Wales during the twm years (Uided June 80, 1010. 
Improved quality, [)articularly of export butter, is noted. Droughty condi- 
tions prevailing during tlie summer of 1918-19 caused a marked decrease in the 
output. 

Investigations on Swedish Emmental cheese and large-holed Swedish 
farm cheese, L. F. TIosenoken and E. Haglund {Centhl Bald, [etc.], 2. Abt„ 
45 {1910), No. 6-12. pp. 156-186). — Previously noted from a Swedish source 
(E. S. K., 35, p 488). 

Review of the imported dairy produce trade for the year ended June 

30, 1919, \V. Weddei. & Co., I..TI). {WeddeVs Ann. Jfev. Imported Dairy Drod. 
Trade, 25 {1919), pp 7). — A statistical sumiiiary of imports of butter, cheese, 
and margarin into the United Kingdom. 

VETERINARY MEDICINE. 

Pathogenic microorganisms, W. H Park and A. W. Wii.ltam.s (PhifadeU 
phia: Lea d Febigct, 1920. 1. ed., rcr. and enl. pp. X, 11-186, pis. 9. figs. 214) — 
The principal revisions and additions in the seventh edition of tliis w^cdl- 
known text book (E. S. K , 88, p. 480) are as folknvs: 

The whole subject of immunity has been rewritten, the revision of the chap- 
ter on complement fixation being contributed by M. A. Wilson and W. O. Nobl(\ 
The chapter on media has been re\vritteii by B. v. H. Antlumy to include the 
recent wmrk on H-ion concentration. Extensive revisions have been made in 
the sections on streptococci, yeasts, and influenza bacilli. New nmhuial has 
been added on the bacteria pathogenic for the respiratory tract, and on pre- 
ventive measures against typhoid and paratyphoid fevers and wound infections 
due to anaerobes. 

Chemical structure and antigenic specificity. — A comparison of the crys- 
talline egg-albumins of the hen and the duck, H. D. Dakin and H. H. Dale 
( Biocheni. Jour., 13 (1919), No. S, pp. 248-251, figs, 4). — The authors have found 
that the purified crystalline albumins from the eggs of the domestic fowl and 
duck behave as distinct antigens for the anaphylactic reactions in gulpea pigs. 
Corresponding with this difference has been noted a distinct difference in the 
structure of the proteins, as shown by the fact that when the proteins are 
racemised the amino acids escaping racemisatlon are not identical in the two 
proteins. 

“ So far as they go, the results support the conception that the stereooliemlcal 
structure of the protein molecule Is at least an Important factor In antigenic 
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specificity. Without the Information given by the racemlsatioii method these 
two proteins would have been Indistinguishable, except by an immunological 
test. The raoemisation having shown a structural difference, the presumption 
that structure and antigenic specificity are related seems to be warranted. 
This conclusion, however, provides only a first step toward a conception of the 
relation between antigen and antibody. In due course it will be of interest to 
discover whether that protein of an immune serum which carries the specific 
‘antibody* action shows any difference of molecular pattern from the corre- 
sponding protein of a normal serum. Meanwhile the only kind of relation 
which seems to provide even a distant aiiaiogy is that of enzym and substrate; 
but th(‘ discrimination of the antibody is far more deiu'ately specific.” 

A comparison between the precipitation of antitoxic sera by sodium sul- 
phate and by ammonium sulphate, A. IloMua {Biochnn. Jour., 13 A'o. 

2, pp. 278-295, fi(/s. 8). — A further eontribution to the method of concentrating 
antitoxic sera previously noted (E. S. U., 40, p. 288) is given in a compari- 
son between anliydrous sodium suii)hute and ammonium sulphate as precipitat- 
ing agents, and in a study of the conditions regulating the preparation of satis- 
factory end products from the ammonium sulphate or from the sodium sul- 
pliate fractionation of iinlieated and of lieat-denatiiri'd plasma. 

In the i»recipltation of the st*ruin proteins by sodium sulphate there were 
found to be no critical points marking tiie hunts for the precipitation ot the 
individual proteins. Tlie percentage precipitation of the antitoxin at various 
coneentrations of sodium suliduite was a linear measure of the percentage 
l»rec‘ipitatiou of the antitoxin hearing proteins, and was undisturbed by the 
lieat-denatiiration of the .serum proteins occurring during the healing of the 
adjusted plasma at 58*' C. for four or five hours. 

The concentration of either animonium sulidiate or sodium siiljihate re- 
(tuirod for tJio preci{)itation was affected by the leaction and dilution of the 
jdasinu and by tlie addition of cies.vlic aoid. Within the liimts of error, the 
decreases in moh'cular coin-entration caused by th(*se factors were practically 
nlentical tor both substances. 

By suitable fractionation of the unheated ])lasjmi, results w'ore obtained 
similar to those with heated plasma. Tlie exception was that the preliminary 
addition of cn‘s>lic acid provi'd disadvantageous, in that it reduced the pro- 
portion of antitoxin associated with the mm'oikI fraction precipitates and led 
to the production of less readily filterable end products. 

Sodium suliihate is considered a rather more satisfactory reagent than 
ammonium suljihate, in that the agglutination of the particles of jiri'eiiiitated 
protein in the euglobulin and pseiidoglobulin zone Is apparently more satis- 
factory. Sinc(> tlie sodium sulphate does not hydrolyze in solution, the first 
fraction mixtures can be heated for four or five hours at 58° without loss of 
antitoxin, resulting in the production of clearer end products than those ob- 
tained by heating in two stages as is nece.ssary wnth ammonium sulphate. 

A simple new method for the cultivation of anaerobic organisms.- -Semi- 
liquid media in bacteriology, J. LiONit:RES {Compt. Rend. Soc. Biol.^Pans], 
82 (1919), No. 26, pp. 1091-1094). — This supplements the report previously 
noted (E. S. K., 42, p. 879). 

On methods of isolation and identlflcatloii of the members of the colon- 
typhoid group of bacteria: Study of the bacteriological action of CK in- 
dicator, .T. Bronffnbrenneb, M. J. Scht.ksingkr, and D. Soletsky (Jour. Bad., 
5 (1920), No. 1, pp. 79-87). — A study of the bactericidal action of China blue 
and rosollc acid, a mixture of which is knowm as tlie CR indicator, is reported. 
The results indicate that China blue is Inert toward both Gram-positive a,nd 
Gram-negative organisms, while rosolic acid Inhibits the growth of Gram- 
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positive organisms only. The bactericidal power of CR Is tlins shown to be due 
entirely to the action of rosollc acid. 

It is pointed out that the bactericidal properties of CR agree quite closely 
with those of various dyes of the triphenyhuethane series as observed by 
Kligler (E. S. R., 39, p. 412) and others. Kosolic acid, however, differs from 
these dyes in that it alone does not inhibit the growth of Bacillus dysenferice. 
This difference is thought to render the CR indicator particularly suitable for 
the preparation of selective media to be used for the isolation of intestinal 
bacteria. 

On the resistance to desiccation of the intermediate host of Schistosoma 
Japonicum, W. W. Cort (Jour, ParasitoL, 6 (1919), No. 2, pp. 84-88 ). — “The 
resistance to desiccation of Blanfordia nosophora^ the intermediate host of the 
Japanese blood lluke {S. japonicum) ^ is limited to about three months. Desic- 
cation unfavorably affects the cercariie within the snails, and infected snails 
succumb more quickly than uninfected. Individuals of B. nosophofa will volun- 
tarily leave the water and become dry under unfavorable conditions. Measures 
for the control of Japanese schistosomiasis by draining the breeding places of 
B. noHOphora would be fully eflective only if these places were kept dry at least 
three mouths.” 

Sclerostomes of the donkey in Zanzibar and East AfHca, C. L. Boulkngkr 
(parasitology, 12 (1920), No. 1, pp. 27-82, figs. 5 ). — Studies of collections of 
nematodes from the donkey ha^e hni to th(' identihcation of nine species, 
namely, Strongylus vulgaris, S, edeniatus, asini n. sp., Triodoutophorous in- 
termedius, Cylicostoinuni auriculatum, C. conyuaturn, C. hicoronaium, 0. alvc- 
atum, and C. adcrsi n. sp. 

Weeds poisonous to live* stock, P. U. Taluot and J. C. Cooper (Alberta 
Dept. Agr.. Prov. Schools Agr. B7il. 1 (1919), pp. JfO, pis. 4, figs. i.D.— 1'his de- 
scriptive account gives the informatiou rccpiin'd for the identification of the 
most injurious and jxusonous weeds found in Alberta, which cause heavy losses 
of live stock annually, methods of handling to prevtmt stock from eating these 
weeds, and the symptoms and treatment of animals affected. Colored plates 
of tall larkspur (Delphinium- glaucum or D. brownii), death canias (Zygadenus 
venenosus), water hemlock (Cictita m-aculata) , and while loco weed (Oxyiropis 
lamberti) are by N. Criddle. 

lilvc stock sanitary department of Alabama, C. A. Caiiy (Ann. Bpt. Commr. 
Agr. and Indus. 1918, pp. 62-70 ). — This is the report of the State 

veterinarian and secretary of the Live Stock Sanitary Board on the work with 
eradication cattle ticks, work with tuberculosis, hog cliolera, bla(*kleg, and 
hemorrhagic septicemia, and the control of the hog louse. 

Report of the bureau of animal Industry, D. W. McLaury, J. G. Wills, 
and C. Linch (N. Y. State Dept. Farms and Markets, Ann. Rpt., 1 (1918), pt. 
1, pp. 72-104, pl^> 8 ). — ^^’’his report includes accounts of work wdth infectious 
diseases of animiils, and contains maps showing the extent for the fiscal year 
ended June 80, 1918, of tuberculosis, glanders, rabies, hog cholera, anthrax, 
blackleg, ac-tinomycosis and hemorrhagic septicemia, Infectious anemia, and 
hiange. 

Beftciency diseases, C. A. Cary (Jour. Amer. Vet. Med. Assoc., 56 (1920), 
No. 6, pp. 609-614 )- — In this paper, presented at the annual meeting of the 
American Veterinary Medical Association at New Orleans in November, 1919, 
the author discusses the similarity between the deficiency diseases of human 
beings and certain animal diseases. 

The clinical symptoms of polyneuritis gallinarum and Infantile beriberi are 
shown to follow closely posterior limb paresis of swine, a disease occurring In 
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ywlno fed on corn or peanuts alone. Sore mouth or black tongue in dogs is 
considered suggestive of acute pellagra in man. Osteomalacia or creeping sick* 
ness of cattle, which occurs along the coastal plain region during the dry 
season, is compared with rickets, and it is shown that the disease occurs during 
a time when the cattle, owing to the lack of young grass, are suffering for 
fat-soluble A, lime, and phosphates. It is pointed out that pigs, clogs, cows, 
and horses iiiay have scurvy, which is probably associated at times with rickets 
In pigs and pups and with osteomalacia and osteoporosis in mature cattle and 
horses. 

Attention Is called to the fact that in some southern States w’here hogs 
are fed largely on velvet beans there are many cases of abortion. It is sug- 
gested that many cases of so-called contagious abortion may be due to over- 
feeding cottonseed meal or some other unbalanced feed. 

A note on sodium niorrhuate in tuberculosis, L. Rookks {BHt. Med, Jour,^ 
No. 'W:i2 (J919), pp. i47, i/f8). — The author reports that the sodium salts of the 
fatty acids of cod liver oil, termed sodium niorrhuate, have been used with con- 
siderable success in the treatment of tuberculosis in the same way that the 
sodium salts of chaulmoogra oil have been used in the treatment of lejirosy. 

The cheinotherapcutics of the ehaulmoogric acid series and other fatty 
acids in leprosy and iiiberciilosis. — T, Bactericidal action; active prin- 
ciple; specillcity, K. L, Waj.kkr and Tvl. A. Swkkney {Jour, Infvd. Diseases, 20 
(1920), Xo. li, pp. 2SS~2()J^}. — This Investigation, which was undertaken partly 
to confirm the therapeutic claims for chaulmoogra tes and niorrhuntes noted 
l)v llog(‘rs in the above article, Ineludes a study in vitro “of tbe antiseptic 
and bactericidal actions of chaulmoogra oil and its constituents, the identifi- 
cation and isolation of the baeterleidally active substniu’e of chaulmoogra oil, 
the determination of the specificity of its bacteric-idal action for acid-fast 
bacilli, and an investigation of the presence or absence of this bactericidal sub- 
stance in cod liver and other oils.** 

The fatty a(ads of the cluuilmoogrlc series, olinulmoogric and hydiiocariiic 
acids and possibly lower isomers of this series, w^ere found to possess a specific 
bactericidal activity toward the acid fast bacteria one hundred times greater 
than phenol, but to be inactive against all other bacteria tesh'd. This specific 
activity appeared to be a function of the carbon ring structure the molecules 
of the ehaulmoogric series. The fatty acids of cod liver oil, the salts of which 
constitute' Kog('rs’ sodium niorrhuate, did not possess the specific bactericidal 
activity of the ehaulmoogric acid series. 

“ ExjKi'rimeiits on animals are now in progress to determine whether or not 
the ohanlinoogric acid senes have any practical value in the cln'inotherapy of 
tubercnl(»His.*’ 

Vaccination against anthrax virus with nonspecific substances, R. TnRRd 
iCompt. h*rn(J. Koe. Biol. (Paris']^ 82 (1919), No. 26, pp. 1085, 1080; ahs. in Vet. 
Rev.. 4 {1920), No. 1, p. 58). — The author reports that beaten egg forms an ox- 
celletit medium for the growth of the anthrax bacillus, but that if 0.5 per cent 
awimonia be added to the egg and evaporation prevented the material has a 
strong bacteriolytic power for tbe organism. The name oviserura has been 
given to the bacteriolytic substance. Experiments are cited which show that 
rabbits strongly immunized with ovisenim are immune to anthrax virus, and 
that the serum of such animals has a much higher bacteriolytic power than 
normal serum. 

The nature of the malleln reaction and the hereditary transmission of 
glanders antibodies, E, BEBTirrri and O. Ftnzi (Atti R. Aeead. Lincei, 5. scr., 
Rend, Cl Sci. Fis., Mat, e Nat., 27 (1918), 11, No. 11-12, pp. S72-S79).—li\ con- 
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tinuation of the study of glanders Immunization and the inaHoin reaction 
(E. S. R., 38, p. 379), the authors report a study the hereditary transmis- 
sion of glanders antibodies. Nine foals born of dams affected with glanders, 
two in the course of hyperimnuinization, one showing sp<^cific signs of nasal 
glanders, and three controls born of healthy dams were tested by the aggluti- 
nation, complement deviation, and mallein tests. The controls gave negative 
results in every ease, while the others gave positive agglutination and com- 
plement deviation tests and negative mallein tests. 

These results are considered not only to indicate that glanders antibodies 
pass through the placental membrane, but also to conlirm the authors’ theory 
that the existence of antibodies does not suffice to explain the reaction to 
mallein. 

A contribution to the study of the heredity of rabies, P. Ukmlingek {Ann, 
Inst. Pasteur, S3 (1919), No. 5, pp. ,^7,5-388). — A review of the subject in wiiicli 
reference is made to the studies of Konradi (K. S. II., 17, j). 408; 30, p. 3S3). 

Experimental streptococcus empyema: Attenijits at prevention and 
therapy by means of vaccines and serum, P. Gay and R. P Stonf (Jour. 
Infect. Diseases, 26 (1920), No. S, pp. 265-284). — This investigation, wldlc 
undertaken chiefly from the point of view of human stereptociK‘cus emi>y(*ma, 
is considered to have some bearing “on the general (juestion of strei>toc()cciis 
immunity, and particularly as indicating the po.ssibilitics of s])ccijic prevention 
or therapy of localized strei)tococcns infections of the empyema type.” 

It was found possible to produce a characteristic and fatal einpytuna in rab- 
bits by the direct ln.1(‘ctlon into the pleural cavity of from 0.1 to 0 2 cc. of a 
passage culture of a human strain of streptococcus carried tlirougli tlie i>l(‘iiral 
cavity of .several animals. Tlie experimental empyema produciMl is said to re- 
semble the human form except that initial bronchoimeumonia was not ju'odijced. 
The infection, while rarely becoming g(‘neralized, was invariably fatal in about 
five days. 

“ Experimental strej^tococens empyema in rabbits may be prevented by pre- 
vious immunization with killi'd, followed by living, cultures of tlie sanu' strain 
of stivptococcus, but only when repeated \accinations have been practiced and 
in a total amount which w’ould seem to preclude the practicability of such a 
preventive inoculation in human beings, provided the conditions are similar. 

“The serum of rabbits that have been successfully immunized against sub- 
sequent intrapleural infection with the streptococcus contains }>oteut antibodies, 
particularly agglutinins, tipsonins, and precipitins. . . . The more potent of 
these antisera from rabbits when injected simultaneously witli the culture into 
the pleural cavity may prevent the evolution of the otlierwise invariable and 
fatal empyema. In a few^ instances subsequent Injection of seuaiui into the 
pleural cavity, or even intravenously, has cured the empyema. No very opti- 
mistic conclusion on the practical use of an anti streptococcus serum in this 
tyjie of localized infection can be drawui from our experiments as hitherto con- 
ducted. Attempted vaccine therapy of the localized empyema has given c(»n- 
slstently negative results.” 

Mycosis of the bovine fetal membranes due to a mold of the genus 
Mucor, T. Smith {Jour. Expt. Med., SI (1920), No. 2, pp. 115-122). — “ A mneor, 
closely resembling Lichtheim’s Mucor rhizopodiformis, was isolated from the 
diseased chorion of a cow^ and from the lungs and digestive tracts of the fetus. 
No other microorganisms w^ere detected. The mucor was demonstrated in 
teased preparations from the fresh cotyledons as well as in sections of tissues 
suitably hardened. It produced focal lesions in rabbits following the intraven- 
ous Injection of siK>res. The condition of the amnlotic fluid and the contents 
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of the rumen of the fetus justify the inference that premature expulsion was 
impending.” 

Eradication of the cattle tick, J. BAOUli: {Porto Rico Dept. Agr. and Labor 
Sta. Circ. 18 {1919) y {SpanUh EdAj PP- 12, pi. 1, figs. 2 ). — This is a popular ac- 
count of Texas fever and the cattle tick and methods of eradication in Porto 
Rico, including plans for a concrete dipping vat taken from Farmers’ Bulletin 
498 previously noted (B. S. R., 27, p. 579). 

Bacterium anatum n. sp., the etiologic factor in a widespread disease 
of young ducklings known in some places as “ keel,” L. F. Kettgek and 
M. M. ScoviLLE {Jour. Infect. Diseases, 26 {1920), No. S, pp. 217-229 ). — ^The 
authors describe a disease first noted in young dm^klings in I lie spring of 1918. 
The disease, which is of wide distribution and high mortality, resembles 
bacillary white diarrliea of chicks. The symptoms are noticeable soon after 
hatching. The afCectod individuals api)ear weak and sluggish and have an 
intense thirst. The name “ keel ” ha.s been given to the disease from the fact 
that, after drinking, some of the ducklings drew themselves to full height, 
staggered for a few seconds, keeled over, and died. The infection causes no 
lesions or any other pathologic condition with the exception of paleness of the 
tissues and light body w’eight. 

From the internal organs of tlio dead ducklings there lias been isolated an 
oiganisni wbi(‘h has been given tlie name B. aoaiinn n. sp. “While B. anatum 
resembles B. puUorum in several particulars, it is more closely related, in so 
far as mor[>hologieal, eiiltural, and fermentation properties an^ concerned, to 
U. paral i/phosus A and P>, and to B, cntci itidh. Its agglutination reactions link 
it most (‘losely with B. paratnpho^us B; also Its alknlimzing action in milk. Of 
the ditli'rent organisms which ha\e been used in the comparative study, namely, 
B typhosus, B. parat uphosus A and B, B cnlcritidis, B. puUorutn. and B. san- 
guinanum, B. anatum re.seiiiblcs B. typhosus least and B. parainphosus B most. 

“ Tlie firganisin w'as obtained in pure culture also from ovarian cysts and 
troin an abdominal cyst of breeding ducks on a large <*()inmereial duck farm 
wbii'li was very seriously affcetiMl b> the duckling disease. It appears quite 
[irobalile, f iK'retore, that the disease^ is transmit t(‘d from the breeders through 
infeelcd (‘ggs in the same way as liaeillary white diarrhea has lieen demonstrated 
l>y Kettger et al fB. S. II, 41, p. 880] to ha\e its soune in tla‘ o^arios of in- 
l‘<‘eted hens. Ih’oof of siieli relationsh!]) in the duckling disease is, however, 
still lacking, owing to our inability to procure the ru'cessary materials for a 
more extmislve study of this i)oint. It is planned to n^sume this phase of 
the invi'stigation with the appearane(‘ of tlu* next breeding seasmi.” 

Pigeon diseases and feeding management , F. .7 W Djeiz {Chicago: 
Author, 1919, pp. 78. pL 1, figs. 11).— A popular account. 

ETJEAL ENGINEERING. 

V, 

Philippine water supplies, (1. W. TIeisf. and A. S Bfiikm\n [Philippine'] 
Hue, Sci., Dept. Agr. and Nat, Resources, Pub, U {1918), pp, 218, pis. 19, Jigs. 
2 ). — This report d(‘als with the wuiter .supjdies of the rhiiippine Islands for 
donH‘Stic and industrial use. 

It is notfxl that the surface wells of the Philippines are generally ^ery near 
to human habitations, and are for the most part eonstnieted in an Insauilary 
manner. I*ractieally every open surfa(*(* well examined was found to he 
dangerously polluted. Spring waters were usually found to he haeterioiogically 
pure at the jioint of mm'rgence, and are, on the wlmle, cousithovd to he excel- 
lent sources for household use. The deep w^ell waters wore found, as a rule, to 
be more highly mineralized than the spring waters, but biologically they w’^ere 
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found to bo very satisfactory, and are considered to be the most desirable 
sources of drinking water available in the Philippines for general use at the 
present time. 

Further sections of the report deal with methods of storage and distribution, 
methods of purification of domestic supplies, waters for industrial use, and 
methods of water examination, including interpretation of analyso^s. 

Report of the water conservation and irrigation commission for the 
year ended Jnno 30, 1917 (N. S. Wales, Rpt. Water Conserv. and IrHg, 
Oomn., 1911, pp, Uf, 5)- — This is a report of the activities of the commission 
for water conservation and irrigation in New South Wales for the year ended 
June 30, 1917. Bata are given on irrigation areas established and controlled by 
the State, irrigation schemes under consideration, water conservation works, 
artesian and shallow boring, and water conservation and irrigation works 
constructed by private parties. 

Method of replacing old wooden flume with metal structure {Engm, and 
Contract,, 53 (1920), No. 6, pp. 191^-155, figs. If). — The replacement of wooden 
flumes on an irrigation ditch In California with metal flumes is described and 
illustrated, .showing progres.sive steps in the flume installaton. 

River protective work, M. Paulsen (New Zeal. Jour. Agr., 19 (1919), No o, 
pp. 211-216. figs. 3). — Orx*rations for the successful protection of farm land 
against a small river, by the use of groynes and the planting of willows in the 
river bed, are described. 

Note on land drainage In irrigated tracts of the Bombay Deccan, C. 0. 
iNGLis (Agr, Jour. India, 14 (1919), No. J, pp. 181-186, pi. f).— Information on 
drainage practice is given indicating that condition.s in the Deccan are oxc<‘'«^- 
sively complicated, but that the problem is mainly one of preventive drainag*^ 
The damage is considered to be entirely duo to the opening of canals. Sodium 
carbonate is almost entirely absent from the soils, while sodium sulphate and. 
to a less extent, sodium clilorld are present in great excess. In experiments to 
ascertain the permeability of soils and subsoils, the “ posthole auger ” method 
Is advocated, in which permeability is measured by the rate of recuperation of 
subsoil water. The coefficient of recuperation is measured by the formula : 

K. 1 n 

= rp log. where K=coefncient, T~timc in hours, H==-full head of depret?- 

sion, h=head of depression after T hours, and A=area of bore hole. 

Public Roads (U. S. Dept. Agr., Public Rjoads, 2 (1919), No. 18-19, pp. 43, 
figs. 21). — This number of this periodical contains the following articles: As- 
phalt in Road Construction, by J. L. Goldberg; Some Points in Handling 
Materials; Material Must Be Moved Early; The Present Status of Impact 
Tests on Roadway Surfaces, by A. T. Goldbeck (see below) ; Growth of Fed- 
eral Aid Work, by A. C, Bruce; Nearly $25, 090, 000 Allowed In Federal Aid in 
Two Months ; Roads for Motor Truck Traffic, by G. J. Bennett ; Motor Vehicles 
and th^ Highways, by W. D. Schier ; and Traffic Census Shows Value of Paved 
Roads to Los Angeles, by J. C. Veenhuysen. 

The present status of Impact tests on roadway surfaces, A. T. Golubeck 
(U, S. Dept. Agr., Public Roads, 2 (1919), No. 18-19, pp. 19-24, ^5, figs. 15 ). — 
A progress report indicating the status of Impact tests on roadwa:^ surfaces, 
being conduct(‘d by the Bureau of Public Roads, Is given (E. S. R., 41, p. 689). 

Considerable data and a number of curves are given showing test results 
obtained from a class B, 3 to 5 ton standard army truck, a 5i ton truck, and 
a li-ton truck. These results in general show the maximum Impacts that have 
been measured. They indicate that under certain conditions the Impact pres- 
sure produced by heavy motor trucks is very large. The highest pressure thus 
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tar measurei! was in the neighborhood of 42,000 lbs. when the weight on the 
rear wheel causing this pressure was only 7,750 lbs., and the unsprung weight 
on one rear wheel was 1,837 lbs. With the 5^‘ton truck, which lias an unsprung 
weight of 1,000 lbs., it was shown that the impact pressures produced were very 
much smaller than in the case of the class B army truck. When the latter, with 
a to1al weight of 7,750 lbs. on one rear wheel, fell through a height of 2 in. at a 
speed of 15 miles per hour, tlu' impact pressure produced was about 34,500 lbs. 
With the 5^-ton truck, loaded with 8,060 lbs. on one wheel and under corre* 
.spending conditions of speed and height of fall, the impact pressure produced 
was only 23,n(.X) lbs., or 68 per cent of the impact pressure of the army truck. 
The unsprung weight of the n^-toii truck was only 56 per cent of that of the 
army truck, but the gross load carried on the rear wheel was slightly larger. 
Th<» indications are tiierefon* that a light unsprung weight tends to lessen the 
impact of a truck on the road siii-face. 

With the 1^-ton truck having a total weight of ,3,470 lbs. on one roar wheel 
and 1,065 lbs. unsprung weiglit on one rear wheel, the impact i)ressiire at a 
sp(»(‘d of 15 niilc^s per hour and a height of fall of 2 in., was about 14,000 lbs. 
It is noted that the unsprung weight of this truck is i)ractioally the sauie as 
that of the n^-ton truck, and the impart pressure produced is very much lower. 
33)is is taken to indi(*ate that nnsprung wadght does not alone influence the 
impact pressure produced on the road. When cpiestions of road design are 
to be considen'd, it is concluded that the actual wheel pressure on the road is 
the all-important fn<*(or ratlier than the gros.s load of the truck. 

Iji the results oldained thus ftir the impact on the road vaneil with some 
]M>w'er of the si>e<*d, this pow\'r being less than 2 and extending dowm as low 
as 1. The tests indieat(‘ that impact does not vary directly as the height of 
fail, the reason being that the action of the springs of the vehicles gives the im- 
^r)rung weight an acceleration above that due to gravity. The amount of 
sjudrig deflection at the instant the impact occurs Is another factor influencing 
the amount of impaet. Further tests are in progress, particularly tests to 
<h*lermine the effect of impact on road surfaces. 

1920 program shows Now York highways 0 7 1/2 per cent concrete 
{Engin. Neics-Ri'c., 84 iJ920)y \o. 6*, p. 290 ). — Data issued by the New York 
State Ilighw'ay Department are reported, showing that out of a total of 72.5 
miles of highway to he constructed during 1920, approximately 500 miles, or 
67.5 per cent of the total, are listed as concrete highways. Bituminous macadam 
is second with 139 miles, and 38 miles of higlnvay are to be constructed of one 
or both of the fon'going tyiic‘s. 

Should “ binding steel ” be used in concrete Iiighw^ay? W. C. Conuer 
(Concrete [Detroit, l/fc/t.], 16 {1920). No. 2, pp. 77-7.9), — A brief analysis is 
given indicating the important factors in the use of reinforcing in concrete 
roads, in w^hich the author apparently advocates the use of mesh reinforcing. 
It is recommended that every State construct a section of unreiiiforced and 
a section of reinforced concrete road, side by side, for comparative test. 

Use of slag as coarse aggregate on Elkhart-Osceola road, G. Gray and 
F. IvEhEAM (Conerete Highway Mag., 4 {1920), No. 2, pp. £7-2.9). — Experiments 
on the use of slag in concrete for road construction are reported, including 
especially compression and wear tests. The results are taken to indicate that 
the resistance to wear and the compression strength are unusually high for 
held concrete made under the conditions of the test, and constitute a distinct 
recommendation for slag as a concrete highway material when properly selected 
and used, 

Effect of ffneiiess of cement on quality of concrete, D. A. Abrams {Con- 
crete [Detroit, Mich.), 15 {1919), No, 5, pp. 189-196, figs. i£).— Four years* 
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studies on the subject are reported as conducted at the Lewis Institute, in 
which 51 different samples of Portland cement were ground to different degrees 
of fineness, giving residues ranging from 2 to 43 per cent on the standard 200* 
mesh sieve. In general, the aggregate consisted of sand and pebbles, although 
in one series blast furnace slag and burnt shale were used. The results of 
compression tests on (1,125 C by 12 in. cylinders, of 9,0(X) compression and ten- 
sion tests of mortar, and of several thousand miscellaneous tests made at age.s 
of from seven days to one year are reported. 

No necessary relation betw^een the strength of concrete and the fineness of 
the cement was established, if different cements are considered. In general, 
the .strength of concrete increased with the fineness of a given lot of cement, 
for all mixes, consistencies, gradings of the aggregates, and ages of concrete. 
For cements with residues higher than 30 per cent the strength of concrete 
varied approximately inversely as the residue on the 200-mesh sieve. Fine- 
ness of cement was more effective in increasing the strength of lean mixtures 
than rich ones, and in increasing the 7-day strength of concrete than at ages 
of 28 days to one year. 

For the usual range of consistencies the effect of fineness was independent 
of the consistency of the concrete. The rate of increase In strength with line- 
neas was lowered for very ^vet mixtures. The principal result of finer grind- 
ing was to hasten the early hardening of the concrete. The normal consist- 
ency of cement increased with fineness, hut the time of setting and the unit 
weight of cement tlecreased. The fineness of cement had no appreciable effect 
on the yield or density of concrete. The change in length of concrete speci- 
mens stored in air or water was independent of the fineness of the cement and 
the consistency of the concrete. The lean concretes were slightly less affected 
than the rich mixtures. The type of aggregate had little or no influence on tlu^ 
relative effect of fineness of cement on the strength of concrete, but there was 
an intimate relation between the strength of the concrete and the water-rat it> 
of the mixture. The lower the water-ratio, the higher was the striaigth, and 
vice versa. 

The preservation of wood {Pittsburgh: The Rodd Co,y [J910], pp. 4^, pix. 
10 ). — This is a compilation of Information in popular form on methods and 
materials for the preservation of wood. 

The mechanical properties of Philippine bast-fiber ropes, A. E, W. Kixo 
{Philippine Jour, Sci., U {1019), No. 6, pp. 561-655, pis. 5, figs. Investiga- 
tions primarily undertaken for the purpose of securing quantitative results on 
tlie mechanical propertie.s of hast ropes, conducted by the Bureau of vScience 
of Manila, are reported. It is noted that while these fibers have no great com- 
mercial significance, in the rural districts they constitute a cheap malerial for 
the manufacture of cordage that Is sufficiently resistant and durable for agri- 
cultural and animal hushaudary punioses. The averages of two series of tests 
are given, the one on air-dry specimens and the other on specimens that had 
been immersed in fresh tap water for 24 hours. The results are compareil 
with tests with standard fiber cordage. A few results of tests of miscellaneo\is 
ropes made of material not coming under the classification of either bast or 
standard cordage fiber are also included. A primitive wooden rope-laying 
apparatus is described and illustrated. 

It w^as found that dry rope made of Qnetum sp. bast, having a mean circum- 
ference of 18 mm., showed the highest maximum mean tensile strength of 
11,100 lbs. per square inch. This value compares favorably with the values 
for F and G grades of ahacA rope. Hope made of coir fiber, ranging in strength 
from 2,420 to 2,040 lbs. per square inch, gave the poorest results. Rope made 
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-of Onetum 8p., which had been immersed in fresh tap water for 24 hours, was 
the strongest of the immersed specimens. It is noted that wetting generally 
raused a slight decrease in the tensile strength of most hast ropes. The GneUim 
sp. rope showed the greatest breaking length of the bast ropes, of 27,700 ft., 
which closely approaches the value of the various abacfi ropes tested. Hope 
made of coconut fiber showed a breaking length inferior to most of the bast 
fiber ropes tested. The elongation of hast fiber ropes was generally less than 
that of most standard cordage fibers, and wetting incretcsed the mean elonga- 
tion of nearly all of them. The minimum and niavirnum average elongations 
for dry and wet specimens were 6 and 1(5 per cent and 9 and 27) per cent, re- 
spectively. 

How to remove keyed pulleys from a shaft, fl. If. Radicraitgh (Pouer 
Farming, 29 {1920), No. 2, pp. 14, 17), fio'i. 15). — Drawings and information are 
given showing the common styles of k(*ys or methods of fastening inilleys to 
shafts in farm machinery, and information is given regarding practical methods 
of removing the pulleys. 

Gasoline tractors, (’, B. Hayward {Chicago' Arncr. Tech. Soc., 1919, pp, 
[T ] pts. 8, figfi. 87) - — This is a somitechni(‘al treatise on gasoline trac- 
tors and prohleuis relating to their mechanism and opm-ation. The following 
subjects are discussed' (Masses of tractors, selecting a tractor, tractor motors, 
^'a]ves and valve liming, find supply system, Uihricatiiig s>stcin, cooling s>slem, 
ignition system, tyfH's of ignition systems, types of motors, engine' governors, 
tractor cUiK'hes, tractor transmissions, lubrication, and engine parm. 

Home practical points in farm tractor design, J. (1. Westmont ( Xgrtmoior, 

(1919), No 2, pp, 24, 25, fig. 1 ). — The author summarizes his pers<»nnl past 
experience wHli different designs of farm tractors. He concludes that the ulti- 
mare typo of tractor will ho the 4-wheel, 4-cylinder tyi>e with the motor set 
lengthwisi' of the frame and all gears operating in oil in dust proof cases in both 
frame and frameless types. 

Manganese steel in farm tractor manufacture, E. 0. Bauer {Agrimotor, 
5 {1919), No. 2, pp. 27, 28). — The progress of the use of manganese steel in the 
manufacture of farm tractor parts is summarized and its working qualities 
discussed. (Comparative servke tests from different sources are suniinarized, 
>vhlch were made on manganese steel, carbon steel, and forged sU'el tracks for 
<'rawler tractors. It is slated that the results of these tests have almost invari- 
ably shown the sui>erioi ity of manganese steel. 

I^aboratory tests of the physical cliaiacteristics of manganese steel indicate 
a tensile strength of from OO.OCK) to 110, (KX) lbs per square incli, an elastic 
limit of about 50.000 Ihs. per square inch, an elongation in 2 in. or about 23 
l)(‘r cent, and a reduction of area of 35 per cent. It is state<l that thenu'tal does 
not bec’orne anstenltic until about 6 per cent mangaue.se and 8 per cent carbon 
are introduced. The price of manganese steel Is said to he greater than that 
of i.'arbou steel. 

Wrought steel gear blanks for farm tractors, R. B. Woodworth {Agri- 
motor, S {1919), No. 2, pp. 22, 2S, figs. 5).-— The progress in the construction of 
tractor gears is reviewed, attention being called to the change troni cast iron 
and steel to forgings. Data on the materials iiml for gt.^«irs in some 150 dif- 
ferent tractors manufactured in 1917 and 1918 showed an increase of from 24 
to 42 per cent for carbon steel, a decrease of from 40 to 28 per cent for cast 
steel, and a decrease of from 23 to 13 per cent for senilsteel. 

W^hat impulse starterws have done for tractors, P. A. Tanner {Agri?noior, 
S {1919), No. 2, pp. 20. 21, figs. 5). — A description is given of the construction 
and operation of impulse starters, with particular reference to their use on 
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farm tractor engines. It Is stated that the impulse starter on the tractor 
makes starting of even the largest engines safe, sure, and easy. 

The Nebraska tractor law and rules for official tractor tests, L. W. Chase, 
E. E. Brackett, O. W. Sjogren, and O. K. Shedd (Nebraska Sta. Giro, 10 (1019)^ 
pp. S-li, fig. 1 ). — Tlie text of the Nebraska tractor law is given, together with 
details of rules for official tractor tests, and the testing equipment at the Uni- 
versity of Nebraska is described. The provisions of the hnv are as follows : 

(1) A stock tractor of each model sold in the State must be tested and passtMl 
upon by a board of three engineers under State university management. (2) 
Each company, dealer, or individual who oh'ers a tractor for sale in Nebraska 
must have a permit from the Slate Railway Commission, issued after a stock 
tractor of that model has been tested at the university and its performance 
compared vvilh the claims made for It by the mamifattuivr. Temporary 
permits are provided before tractors are tested. g<»od until Uie tests are made. 
(3) A service station with full supply of replacement parts for each model of 
tractor must he maintained within the State and within reasonable shli)ping 
distance of customers. 

The complete test consists of the following parts: (1) Drawbar work at from 
one-third load to full load for 12 hours: This jtest gives opportunity for the 
tractor to “limber up.” (2) Brake-horsepouer tost at rated load and rated 
Sliced for two hours: This test will show whether or not the tractor will carry 
its rated load on the belt; also show fuel consumption at rab’d load. (3) Brake- 
horsepower test at load varying from maximum to no load with all engine ad- 
justments as in test (2) for one hour: This will show fuel consumption and 
speed control on vailing load. (4) Brake-horsepower test at maximum load 
for one hour with governor set as in test (2) and carbun'tor adjusted to givi* 
maximum power: This will show tbe maximum horsepower of the tractor on 
the belt. (5) Brake-horsepower test at one-half load for one hour with governor 
.set as in test (2) and carburetor adjusted for most economical operation at one- 
half load: This test will show fuel consumption at one-half load. (0) Drawbar 
horsepower te.st at rated load for 10 hours: This test will be niafle on a lialf- 
mile cinder track and will show whether or not the tractor will carry its ratf'd 
(irawbar load continuously; also show fuel consumpt j<»n on drawbar work 
(7) Maximum drawbar horsepower test: This test will be a series of short 
runs with an increase of load for each run until the engine is overloaded or the 
drive wheels slip excess! v<*ly. (8) Miscellaneous: This may include investiga- 
tion of W'ork on inclines, tui’iiing radius, etfectiveness of brakes, or any other 
feature of the tractor which may seem to require special observation. (0) 
Tractors will he under observation for endurance throughout the comj)lete test 
as outlined above. 

Report of tractor belt tests In Ohio, J. B. Green (Farm Jmpl. News, 4l 
(1920), No. 7, pp. 26, 27, Jfl, fig. 1 ). — Belt tests of 33 tractors, coiiduct(*d by the 
department of agricultural engineering of Ohio State University, are reported. 

It was found that the average amount of fuel used by all the kerosene-burn- 
ing machlnt‘s was 0.854 Ihs. per horsepower-hour when pulling their rated load. 
On the same rated load tractors burning gasoline used 0.833 lbs. of fuel per horse- 
power-hour. The fuel consumed per horsepower-hour when developing the 
maximum horsepower was somewhat higher with gasoline than with kerosene. 

An outstanding feature of the tests was the influence of the temperature of 
the cooling water upon fuel economy. The five tractors using the nrost fuel 
had an average radiator temperature of 160® E., while the five machines using 
the least fuel per horsepower-hour had a temperature of the cooling medium 
19® higher, or 179®. The data sheets showing fuel used and temperatures for 
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10-nilnute intervals neai'ly always showed that a rise in the temperature of the 
cooling medium was accompanied by a corresponding decrease in fuel con- 
sumption. 

All the tractors tested showed an average overload in their maximum tests of 
18 per cent. The five tractors showing the greatest percentage of overload 
had an average of 55 per cent. The five tractors which tested in their maximum 
tests below their rating fell below less than 5 per cent. It is stated that, in 
general, all tractors performed well when on test. 

Logging with belt tread tractors, C. D. Mltcalf (Sci. Amei\ Mo., 1 {1920), 
No. f, pp. 4^-44^ Aos. 5). — Experience with the use of caterpillar tractors and 
trailers for use in logging operations In the Northwest is reviewed. 

Motor tractor trials at Pusa, VV. Saykk {Af/r. Jour. India, 14 {1919), No. -5, 
pp. 110-114, 5). — Tests of a 22-b, li. p. tractor with a drawlnir jnill of from 

1,800 to 2, .500 lbs, on typical oat stubble soil are !)rietly reported. The tractor 
was able to pull a double-furrow disc plow, whicli is pulled as a rule by three 
pairs of l)ig bullocks, the <M)gine running with a good reserve on second spet^d. 
Other results are reported in more or less <letaiL 

The motor tractor in Great llritaiii (Apr. Gaz. N. Wahs, SI {1920), N<k 
1, pp A summary of the results of an investigation of the working eosls 

of farm tractors in Great Britain is ghen. It is slated that in estimating the 
running cost of a tractor, liigh-speed liglit tractors may be given a life of two 
jears, while a 20-per cent d(‘preciatlon may be allowed tor low-speed heavy 
tractors. 

l>ata on the ajjproximate cost of jdouing i)y tra<*tor showed tliat the con- 
sumption (b pa ratlin varies according to the resistance of the soil to draft. It 
has lH‘en found that siuaiig eonneetions between the plow and the tractor have 
pro\e(l unsatisfmdory 111 England, and that liilly ground is unsuitable for trac- 
tor plowing. "J’he speed at wliicli the tractor travels lias Ikhui found to influence 
tlie cpiality of the plowing, and for goo<l work a speed of from 2^ to 8 miles an 
hour should not ite exceeded. Tlie farm tractor is uiisuited for road haulage in 
England owing to the prevah*nt type of roads. 

The economies of liigh speiMl tractor ploA\ing, 0. II. Sciiaoue {Agrimotor, 
S {1919), Ao. 2, pp. 14, i’j'. /h/-*'- •‘i).-“The author briefly reports data from ex- 
perience indi(‘uting tin* ativantage of higher speed tractor plowing over low 
speed plowing. 

It is noted tliat wlien plowing at a speed of from 8 to 84 miles per hour, the 
soil is tlirowui over w'ell imlverized and in a level condition. Fast plowing is 
more successful in completely turning under trash and w^eeds than slow plow- 
ing. In a clay loam soil with weeds from 2 to 8 ft. tall, fast plowing left the 
field level and well pul\crized willi w^eeds covered, wiiile in slow' plowing the 
pulverization was poor and the weeds were not covered. 

Review' of ineeliaiii(‘al cultivation, M, Bingeixiaxn {BuJ. Soc. Encoiir. 
Indus, Natl. [Pans], 111 {1918), II, No. 5, pp. 27o~297, 14).— A review is 

given of clifi'erent <\xperimonts, conducted in France during 1917, on various 
aspects of mechanical cultivation. 

Attention is particularly called to experiments on vineyard cultivation in 
different localities, in one case using a 10-20 h. p. tractor. On grapes and 
cereal crops It was found that the tractor with two men and a 3-furrow' pknv 
did as much work as five teams and five drivers in the same time. The con- 
eJusion is drawn that any tractor having an axle length equal to the distance 
between the vines minus 50 cm. (18.7 in.) can be used. It w'as found that the 
machine used turned easily on a headland from 4i to 5 meters wide. Special 
attention is called to the importance, in purchasing a tractor, of seeing that 



786 


EXPERIMEi^T STATIOH RECOBD. 


IVol. 4S 


imy accessories projecting beyond the line of the wheels will allow the tractor 
to pass between the vines. 

Further experiments on the estimation of the work of a power-farming 
machine lead to the deduction of the formula : «=^K/c, in which s is the surface 
plowed, I is the width of plowing, and c, the distance traveled per unit of time. 
K is a coofiicient covering losses in time, and varies from 0.G4 to 0.71, with 
respective speeds forward during work of 1.5 and 0.8 meters per second. 

Further experiments on reddish sand and silt soils almost entirely lacking 
in lime showed that where the soil conditions were good a cylindrical mold- 
hoard plow required an average tra<*tion of 0.4 lbs. per square inch, while a disc 
I)low required an average traction of but 4.2 lbs. per square inch, giving an 
economy over the mold-board plow of about litS per cent. In dry weather it 
was found that ordinary plows will penetrate these pebbly heavy soils with 
difTiculty and that tlu^ shares are quickly ruine<l, but if suOiclently heavy a 
disc plow will always penetrate. If the soil Is wot, the share penetrates easily, 
whereas the disc plow kneads the soil like mortar, doing damage. The disc 
plow, however, is consitlere<i generally preferable to the mold-hoard plow. 

Experiments wdth planting cane sets by hand v. niacbinc planting of 
same (Ann. lipf. Bur. Sugar Expt. Stas. [Qurrnsland], 19 (1919), pp. 1^, 15 ). — 
These expeiiments showed that crop results from the machine method of 
planting wore better than hand planting, both in manured and immanured 
plats. The experiment is being continued. 

Dusting niachiiiery for cotton boll weevil control, E. Johnson and P». K 
COAI) (U. S. Dept. Apr., Farmers* But. 1098 (1920), pp. SI, fiffs. 5).— This pub- 
lication is intended to aid llie prospective purchastn* of dusting machinery for 
cotton boll weevil control in selecting a satistactory model and one adapted to 
the needs of Ids particular fanning conditions. It also reports the progress 
of investigations being conducted in the design and development of dusting 
machinery, by the Bureau of Public Roads, as a guid(^ to manufacturers. 

In de'aling with factors affecting machine construction, it is pointed out that 
every step toward simplifying the operation and malnt(*iiance of the dusting 
machine is a tremendous advance toward making it satisfactory and cflicient, 
when the character of available labor is considered. It is particularly de- 
sirable that the operator f)(* expo.sed to a minimum amount of dust. It is noted 
that in first tests of power dusters, from 15 to 20 lbs. of calcium arsenate per 
acre were required to treat cotton satisfactorily, but by im])roving the ma^ 
<*hiner 3 ’’ so that the dust was brok<*n up better and thus distributed over a 
larger area, it has been possible to reduee this dosage to about 5 lbs. per acre 
and secure the same satisfactory results. 

With hand operated machines a considerable number of observations bas('d 
on small areas have shown an average speed of operation of al)ont 1 acre per 
hour per machine. Experiments to dale have indicated, however, that the hand 
machine has a decidedly limited use. The treatment of areas over 50 acres 
with a number of hand machines has not proved practicable under most con- 
ditions, and it Is concluded tliat the use of the hand macldne will be limited 
to exceedingly small areas of cotton and as an adjunct to large machinery. 

The power machines have proved fairly satisfactory, but the desirability 
of eliminating the engine has become so pronounced that the present tendency Is 
to favor the wheel traction machines. These types are described in some 
detail. It is pointed out that dusting machinery for cotton poisoning is 
strictly in an experimental stage, and that It Is to be expected tliat improve- 
ments will be developed from time to time for some years. 

Plan and details for concrete cattle-dipping vat (Nat. Builder, 63 (1920) , 
No 2, p. 59 ).^ — These are working drawings. 
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rians of fg;rain elevators, C. S. Clark {Chwagu: Grain Dealers Jour., 

Jf. ed.j pp. [/r]-f.T/>T7i/-f//i6*, pJn. 2. 90 {}}. — This is the fourth edition of 

this book, eontiuninj; vvlial are cousideivd to be the* latest and l)cst arninge- 
naaits and constniclion for tenniiial storajee, transfer, and eleanirif? elevators, 
(ojrether with plans o1 several hundred country elevators. Crain elevators of 
\aryinf^ capacities and of many difTereiit tyi)es of materials and designs are 
ineluded. 

Loadinfj^ test of 18-ft. circular concrete ^raiii bin, P. J. Hankkn {JJnffin. 
K('ics-h*r( (1920), No. 7, pp. ,1/7, figa. ,1). — Experiments are reported on 
tht‘ behavior of grain bins, separated by tie walls, un(h‘r outside i>ressure from 
gi-ain in the Interstices The conclusion is <lrawu that a (‘irciilar bin de- 
signed for grjiin pressni*t‘ will safely stand the same [iressnn' on tlie convex 
si(Us as on the concave side, but that the pressing per s(piar(‘ ford should not 
exceed the pressure on the r‘onca\e side. 

Protection of potatoes from <‘old in transit — Lining and loading cars 
il'. Dvpt. Apr.. FannoH' liul. 1091 ( /Pgd), pp. 21. figs. 2^0 —Tins bnlietin is 
a nndsion of Bureau of Markets I>ocument 17 (E. S. R, 40, p. L'lSi, juid 
explains suec(‘ssful methods of lining and loading potatt)es in box cars, in-oduce 
<*ars, rt‘frig(‘ralor <‘ars, and In^atcr cars, basi*d upon comnnu-cial practices and 
tli(‘ resulis of t('sts and insp(M*tions The spt‘cific lining and leinlmg direc-tjons 
are dcsigiu'd piimurily foi* (-ars with a heater in th(‘ doorway, nuk'S'*; olliei\Mse 
s[»ecihed 

Il is stated that ot 400 cars of northern potatoes (waimned during the winter 
of 1917 IS, af>proximatel> om*-1onrth wer(‘ lined and loaded correctly, wiiih’ 
in the remaining three-fourihs there was always the danger of o\erlH‘ating the 
potatoes at tlie t<>p of the load and af the same linu* allowing the potatoes on 
tlu* tloor to frtM*ze It is also stated that it is conij)nrat iv(4y simple for a 
heater to furnish enough w-arm air to prote<*t a car of ])olntoes from tre(‘ziiig, 
eM*n ill severe wcatln-r To a<’c«unpllsli tliis a complete an jiassage the full 
width of tile car must Ix' kept o|K*n around the load In tins connection atten- 
tion Is drawn to th(‘ follow-ing points: tl) TIh‘ ]>otatoes must not he loaded 
clos(‘ enough to the (•(dling to block an\ part of this circulation, (lil there 
must he a large, unolistrncted otuadng lor tlie warm air to pass dowui to tlie 
lloor after it has siui'ad the length of the «*eihng from the lH‘ai(‘r, and (3) 
the false llooi* imisi he so constructed that this w-arm air can pass nnd(‘r it at 
all points hack to the heater again. Tins circulation is slow and labored and 
is limited by the sniall<‘st itiiening in tlu' spa<‘e iiruvidixl around the load, just 
as the (‘fl\‘ctiveness ot a chimney is limited l>y the narrow (‘st place in the 
flue. If the space around the load is i)artiall.\ blocked by the potat(>es them- 
selves, or by boards, slunings, or straw-, the warm air will not cir(*nlate as It 
rNnonld. 

Storage and diseases of the sweet potato in Texas (Tc.ras Sin. Bui. 2o0 
(1919), pp. 41 , figs. .19).— This bulletin discusses potato storage, haiwe.sting, 
management of the potato house, curing and care of sw-eet potatoes in storage, 
storage period after curing, and diseases of sweet potatoes in storage, and, 
as a result of extensive studies made in sweet potato storage, hy a coimniftee 
(’onsisting of J. J. Taiibenhaiis, E. A. Miller, TI. M. Eliot, B F. Brown, and 
A. K. Short, presents the details of the Texas N. and M sioragi* Iioust's. 

It is stated that this type of house has he<Mi given a sevtse t(*st under 
adverse conditions and has proved very satisfactory. It is relatively low- in 
cost of construction, Is cheaply and simply operated, keiT-s potatoes with a 
minimum loss from rots, and gives them good shipping qualities. The house 
described is a b,000-bu. house and is designed as a nnit system. This unit 
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house Is advocated because in that unit of bulk it is possible to uiake use 
of all tlie natural conditions of ventilation, and, with proptu* inanaj^enient* 
to reduce the losses from rots to a minimum. 

The dimensions of the 5,000'bu. house are 59 ft., 10 in., by 2G ft. by 11 ft., 
4 in. The preponderance of length is designed to secure the inaxinunn 
amount of ventilation. Tlie house is built of lumber, this material having 
been thoroughly tested and found to give satisfaction It Is constructtMl on 
piers which extend about 2 ft. above ground, thus allowing the necessary 
floor ventilation. To protect the house against se\e!*e cold spells, outer 
drop-doors on the north and west sides reaching from the bastdyourd to 
the ground are considered desirable. Floor ventilutoj-s, windows, doors, and 
ceiling ventilators, any or all of which may be oj>ene(l or closed when it is 
necessary to admit or exclude air currents, are distinct features of the house, 
A cupola is used for roof ventilation. 

Another dislind and important feature of llio lions(‘ is the method of Ix'ating 
and air circulation, which Is accomplished by means of a stove ami tine. 

The features of tliis system of heating is an opening ntuhT the stove, through 
which the out-door air enters from under the liouse The air then pa‘Nse^ 
around a jaclvefed stove, where tt becomes heated and dried in contact with 
the stove. Since warm air is ligliter, it will naturally rise to tlie (*(‘iling and 
.spread to all iiarts of the house. As it absorbs moisture from the inside air. 
it iiecomes cooler and heavier and falls to the flo<>r, wlamce it es(*jipes by 
suction through th(» iiottoin openings of the flue. By this method a constant 
and strong circulation of warm dry air may be maintained w-iuMievcr damp 
or cold weather makes it necessary to keep window's and ventilators closed.” 

The bins ar(‘ divided into four quarters, tw'o abovi' and two InMow', tlius 
causing the potatoes to be in small bulk and facilitating the curing process. 
The idns are also raised above the floor to allow circulation of air from 
u'rulei'noath. Provision is also made for storage In hampers, bask<>ts, 
or crates, where it is not desired to store in bins. A loading platform is 
provided on the outside. 

Thirty-two drawings showing the details of the house arc Imimb'd 

Harvesting and storing ice on the farm, .1 T. Bowen (f/. N. Depi Aqr., 
Farmeni' Buh 1018 {1920), pp Si, fips. iids is a revision of Fanners’ 

Bulletin 028 (E. S. R., 82, p. 591) It discusses sources of ice and methods 
of harvesting ice, and gives practical w^orking data on the eapacit\ , location, 
and construction of ice pits and ice houses. General specifleations for various 
types of ice houses are included. 

Kural plumbing, G V. Whipple {Public Jlcaith Rpts [V, .S:.], S5 {1920). No. 
S, pp, /3t-/,*?5).This is a brief outline of rural sewnigc disposal proiileni^. 

rraetieal types of sanitary privies, O. W. Stiles (4wcr. Jour, Pub. HvoJth, 
10 {1920). No. 1, pp. If8-f52). — The author concludes that the best kinds of 
privies for general use are the LRS and the chemical types. Tlie advantage 
of the IxRS type over the chemical lies in the low(»r cost as averaged over a 
period of from 5 to 30 years. Its disadvantages are that it requires the addi- 
tion of water once a week and occasloimlly produces abnormal odors. The 
chemical system over the LRS is seemingly better suited for use Inside the 
house., but wdicn emptied there is sometimes a delay in recharging the vat 
W'itli the proper chemical. It is stated that the chemical generally used has 
caustic v'oda as Its chl(*f ingredient. 

Experiments showed that i 3-i>er-mit chemical killed the Bacillus coU content 
wdthin 24 hours, and killed the eggs of hookworms and of Ascarls and the 
spores of Endaiumba and Lamblla within a practical period of time. Further 
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exporlm^mts with sodium dichromate In a strength of 4 gm. ixn* liter of 
excreta showed this chemical to be a practical disinfectant in some chemical 
<'loscts in warm weather. The adoj)tion ot sodium dichromate Is not advised 
until experiineiils in cold weather have been peid’orined. It is concluded that 
inspection, follow-up work, and better nurhaiiical construction are factors 
of Hupreuie linporlaiu’e in a sanitary-privy system 

Treatinent and disposal of sewage, H. B IIommon. J. K. Hoskins, H. W. 
Sthketek, U, K. Tahuett, ami H H. Waoenhai.s {rnb. Health Rpfs. [U. 35 

No. 3, pp. 101- IM) - }>i*iel (h'scj iptions are giv<‘n oi inetliuds, prowsses, 
and structures used in (he treatment and disposal of sewage in the United 
Slates. A hil)llograi»Ii> Js inciuded 

Fire control on the farm, H A \on Nieda iPouet Nanniau, .^9 No. 

3. pp. iO, 11, 30, fign. 2).— '^I’his is a popular report oi^ methods and means of 
lire prevention on the farin. Fire extinguishing apparatus is described and 
its princiiiles and op(*ratiou explaiiuMl. 

RURAL ECONOMICS. 

Agrieultiiral economics, II. 0. Tvyioh ( Vr/c Tori': The MaraiUJan Co., 
1919, pp. N-\-'i49. }U}H .tlf) ''fills, one of the serios ol soi'ial senmee text-books 
edited hy U T Fly, co\ers tin* (‘(*onomi<‘s of production and of m5irk(‘ting, and 
the problem ot maintaining and impro\ing tlu‘ economie and social position of 
the farmer Prolilcms oi land and land tenure, farm credits, equipment, 
management, labor, and wages, and tlie grades and lu'oport iiais of these 1 actors 
ol production are discussed. That pouion of the book relating to marketing 
IS devoted mainly to the ri'latieiis between tin* larniei and nmldlcman and the 
diilicultles of pric(‘ fixing on the basis of c(»s( of farm iirodncis Social needs 
of farm life are outllm‘d, and a survey of the imporfame of farm aeeonnts 
and the histi»rieal, geograjilih’al, slatisti<‘al, and expmanienl.il methods nwes- 
sary in the investigation of agricultural proldcans concludes tlie volume iMuch 
of the material included hm'e has been noted Irom oilier sonr<*(‘s (E S. U, 17, 
pp. 0,5, :i02; 37, p. 200; 30, p 087). 

VVTiat is rural economics? J Ise {Qua it 3onr. lUoa . 3'f {1930), No. 3, pp. 
300-312},— The author sets forth his view of the lallac\ of conihirdng rural 
ei'onoinics and farm inanageineiit. For the sake of uc.ulenuc standards he 
uihocales the strict deilnltion of tlu* subject nialtei of the luo, and the subdivi- 
sion of the former into subjects sneb as laml ]»robl(*ins, marketing of farm 
products, rui'al credits, coojieratiou, and of bets 

The work of the Office of Farm Maiingeiiieiit and its relation to the 
agricultural e.xperinient stations, H (\ Tavt.oh {Jom. Vann Ecoii., 2 {1920), 
No. 1, pp. Jf5-55) — In this article the oiitlim^ of research work in farm nmn- 
agenient and farm economics and of methods of study, ])reviousl.\ noted (E. S. 
U., 40, J). 8i)0), is enlarged upon with the end in view of enlisting State aid in 
economic investigations. 

The application of investigational data to the reorganization of the 
farm, A Boss (Jour. Farm Fcon., 2 (1920), No. 7 , pp. 36-/, f^) — Certain ques- 
tions most often asked hy farmers in regard to farm organization and live 
stock problems, those of farm equipment, organization and utilization of farm 
labor, and of marketing are cited, and It is shown how the data for answering 
them were reached and where they arc available. The iiiiportsHice of careful 
long-time investigation and the easy availability of accurate farm organization 
information is urged. 
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]>etet*mination of the profits of peasant agriculture, E. Laub {Landir. 
Jahrb. Bayem, 5 {1915), No. 2, pp, 95-115). — Some simple accounting practices 
for cletermluing the gross and net profits of the year’s business on peasant farms 
are set forth here. The author, however, favors a double entry system of 
bookkeeping, and gives several formulas Illustrating the distribution of costs 
among the separate branches of the business, and the determination of relative 
profitableness. He discusses, also, the relation of size of holdings, diversified 
and intensific'd systems of farming, the management of the business, and land 
classification to net profits. 

Scottish agriculture during the war, C. Douglas {Trana. Highland and 
Agr. Soc. Scot., 5. scr., 31 (19t9), pp. 1-66. figs. 3). — This article gives an out- 
line of the organization and activities of the Board of Agriculture for Scotland 
during the war. Tables given as the appendix, comprising statistics of acreage 
under crops and grass, numbers of various classes of live stock, and average 
prices of agricultural products, 1914-1918, with comparisons, were prepared by 
J. Wyllie from oflicial and private sources. '' 

Proceedings of the French Agricultural Congress {Cong. Agr. Franc., 
1910, Compt. Rend. Trail, pp. 65-120, fll-W ). — Tn these n'solutions passcMj i)y 
this congress, held at Paris between June 80 and July 8, 1919. are outlined a 
plan of organization by which farmers in the devastated areas may (pilckly and 
efilcieutly he lielped by the State to restore their agriculture, and also for a 
national federation of agricultural associations. Measun‘s considered lU'ces- 
sary for stabilizing the situation existing in regard to agricultural labor, 
including improvements in rural housing and living conditions, professional 
training for farm labor, encouraging disahieti men to go back to the land, and 
developing suitable immigration, as well as for improving the agriculture of 
the French colonies, are jiresented. 

Report of the fifth agricultural and cooperative conference, Burma 

{Dept. Agr. Burma, Rpt. Agr. and Coop. Conf., 5 {1919), pp. JfO). — This report 
embodies general a(ldres.ses on the fK’onondcs of Indian agricultural production 
heard at the conference held at Mandalay, September 1~5, 1919. Accounts of 
the progress of cooperative agricultural eiiterprise.s, and resolutions of suh- 
eommitt(‘es on rural financ(', insurance, and related matters are also given. 

The salvation of the land, J. Mfn.iNE {Le Salut par la Terre. Paris: 
Hachette & Co., 1919, pp. 272). — This is a general clisciissioii of land values, 
moans of intensifying French agriculture, agricultural labor, insurance, and 
cooperation. 

Tlie world’s food resources, J. K. Smith {New Yorlc: Henry Holt d Co., 
1919, pp. [3\’\-63Jt, figs. IffJf ). — This presents a study of iJhysical, geographic, 
and economic facts of the world’s food supply, also the possibilities of new areas 
or of those capable of more intemsiw cultivation, and discusses the adaptation 
of human consumption to new conditions of world production and trade. 

The Illinois Agricultural Association and its job, K. Davenport ([T///- 
cago): III. Ayr. Assoc., 1920, pp. 18, fig. 1). — It, is said that the aim before 
the association must he that of following, without making entangling alliances, 
a program covering the larger issues of agricultural development, such as 
better marketing facilities, credit systems available to all farmers, and more 
modern living conditions, while at the same time including the develoj>ment 
of such local affairs profiting its individual membership as shippng associa- 
tions, car facilities, improved retail service for farmers, and advice In methods 
of investment. 

Farm bureaus and their job, E. Davenport {Successful Farming, 19 {1920), 
No. 3, pp. 10, 1^2, 182, 183, figs. 2). — This has been essentially noted in the above. 
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New Town, edited by W. R. Hughes {London and Toronto: J, M, Dent d 
^om, Ltd., 1919, pp. 1^1). — A chapter on Africulture in New Town in this 
“ proposal in agricultural, industrial, educational, civic, and social recon- 
struction ” advocates fanning on the cooperative colony plan, also on small 
holdings and allotments, apd discusses the educational and financial aspects 
of the development of agriculture for the good of the community. 

liepoi*t of the Belgian Peasants’ League, C. Luytgaerens {Boercnbond 
Helur Exercise, 1918, pp. 102). — Reports of the project previously noted (E. S. 
K., 42, p. 89) are coutinucKl for the year 1918. 

Report on the working of the cooperative societies in the Punjab, M. L. 
Dauung {Rpt. Work. Coop. Soc. Vun^ab. 1919, pp. [5] — This 
continues reports previously noted (E. S. II., 41, p. 94). 

The cooperative grain industry in Russia, B. Komab {Russ. Coop. News, 
1-2 (1919-20), No. 7-1, pp. 17-1-^).— This is the tirst of a series of articles in- 
tended to Illustrate the cooperative hold on raw materials in Russia. The 
course of the development of cooperative marketing of grain is traced 
from the early form in local credit associations to the central coordinating 
organization of the grain trade in the “Southern Russian Cooperative Grain ” 
and the “All-Russian (Vmtral Union of Consumers’ Societies.” General infor- 
mation regarding cooiierative flour mills is also given. It Is held that eoopi^ra- 
tives have obtained a tlnn foothold in the grain trade of Russia so far as the 
domestic market is concerned, and we are sure to acquire a lasting hold in 
the export grain trade with the termination of the blockade and the opportunity 
to sell abroad. 

Farnu^rs’ Market Bulletin (North Carolina Farmers' Market Bui., 7 
(1920), No. 22, pp. 24 , fig. 1). — This number contains an article on The Farmers’ 
Interest in Good Seed, by J. L. Burgess, covering the imiiortance of a perfect 
stand, relation of vitality to development and maturity, importance of clean 
seed, and cost of w’ced swls, in addition to the usual tiartial list of field crops, 
fruits and vegetables, live stock, and miscellaneous produce which farmers have 
for .sale or waul to buy. 

[Land tenure and agriculture in the Union of Soutli Africa] (Vmon So. 
Africa, Off Year Booh, No. 1 (1917), pp 257-409, figs. 2). — qiicse pages give 
statistics and general information relating to the tenure and occuimtion of 
Crown lands, land settlement, registration of deeds, and extent of the irrigated 
area, also to live stock and pastoral production, including dairying and ostrich 
farming, agricultural production, agricultural cooperation, and the export and 
import trade in agricidtural and pastoral products, mainly fur the i)eriod 
1910-16. 

AGRICULTUEAL EDUCATION. 

Third annual report of the Federal Board for Vocational Education, 
1019. — I, Vocational education; 11, Vocational rehabilitation (Fed. Bd. 
Voeat. Ed. Arm. Rpt., 3 (1919), vols. 1, pp. 256; 2, pp. 56, figs. 12), — Volume 1 
of this report for the year ended June 80, 1919, consists of three parts, viz, the 
progress and needs of vocational education, a summary of progress by States, 
and a statistical report. 

It is shown that for 1919-20, 85 States have State funds for vocational educa- 
tion equal to or greater than the maximum allotment from Federal funds. Of 
the total fund allotted to the States for vocational agricultural instruction for 
1917-18 approximately 50 per <‘€‘nt was expended, and for 1918-19 approxi- 
mately 75 per cent. In 1918-19, 30 States employed full-time supervisors of 
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vocational agriculture and 18 States part-time supervisors. In several States 
two or more supervisors of agriculture have been provided. 

Attention is called to the need for a careful study of the method by whicli 
the best use can be made of the land and equipment of special or separate 
schools of agriculture; also of the best means of providing opportunities for 
supervised practical work in schools organized for pupils living in sparsely 
settled sections of the country where it is impossible to establish schools which 
will 1 ) 1 * 0 vide instruction to the pupils while they are still living at home. The 
problem of reaching the large group of hoys who are engaged in the business 
of fanning hut who have not received instruction in technical agri(*ulture is 
also considered. 

Many of the agricultural colleges have alrea<ly made provision for the 
recognition of high school agriculture tor entran<*(* credit They, also show a 
tendency so to organize tiie instruction of the tirst and second years of the 
regular college course as to permit the graduate of a high school vocational 
department of agriculture to elect advanced courses rather than to take the 
elementary cours(\s which repeat much of the instruction which he lias received 
in liigh school. There is a tendency to adapt the instruction in a given school 
to the agricultural needs of the community, and to limit the instructi<m to tlie 
well-established practices which are based upon experience as well as ui)on the 
results of college and experiment station work. Science teachers in tin* rural 
high schools are relating their instruction more definitely to the fl(‘lds of agri- 
culture and home economics. 

The success of the training of teachers of agriculture is found to be larg<dy 
dependent upon the meeting of the following couditions by the teacher- 
training institution: It should he in touch with tlu^ latest developments In the 
field of scientific and practical agriculture in so far as th(‘y relate directly to 
the agriculture of the State, and it should give tlu* instruction in classes in 
technical agriculture from the standpoint of the use of the results of this in- 
struction in the field of practical agriculture. Further, it should he lu con- 
stant touch with the farmers of the State in order that IIkmv may be direct 
contact with the condition and development of agriculture in the Slate. The 
equipment of the institution should he the t^qiial of any in the State in so far 
as instructors, laboratories, farm machinery and ]>uildings, farm animals, etc., 
needed for instruction in subject matter of agriculture are concerue<i. 

In 1918-19 courses for training vocational teachers of agriculture were given 
in 60 Institutions reimbursed from Federal funds, as compared with 40 in the 
preceding year. During the w^ar many of the States put Into operation short 
intensive emergency courses through which men experienced in farming, trained 
in science, and with experience in teaching, were given instruction in technical 
agriculture. These classes have now been discontinued except in some cases 
where those who have already had one summer of instruction are being given 
an opportunity to complete a course already begun. 

As regards the relationship between cooperative agricultural extension work 
and vocational agricultural instruction, general policies or principles are stated, 
upon which it is suggested that the State director of the agricultural extension 
service and tlie executive officer of the State board for vocational education 
should base a plan of cooperation for the State. 

Marked progress during 3018-10 in the development of vocational home 
economics education Is indicated both by an Increase in the number of schools 
olfering this subject, and the number of women and girls reached by such 
classes. Only 3 States in 19l8~19 did not use Federal funds for instruction in 
tills subject as compared with 10 in . 1917-18. While In 1917-18 thirty-one 
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States made provision for the supervision of home economics instruction, in 
1918-19 every State provided some supervision and also certification for its 
home economics teachers. Tliere has been an improvement in the type of 
teaching and In the teach er-training courses offered. Plans and methods of 
supervision and types of vocational home economics schools developed are 
discussed. 

The number of vocal i(»nal home economics evening schools increastnl iroin 123 
in 1917-18 to 127 in 1918-19, and the number of teachers from 68<S to 75S. The 
short unit course, varying in length from 8 to 30 lessons, has been found most 
eff(Ttive in these evening schools. Only 0 States report part-time classes, a 
total of 27 such classes having been reimbursed from Federal funds in 
1918-19. 

The nuiuher of day schools, organized in most States as a i^art of tlit‘ regular 
high scIjooI course, receiving Federal fiindN in 1918-19 was 309, with 004 
teaciiers, as ciaiipared with 200 sucii schools and 39S t(‘iH*h(u-s in 1917-18. 
Home project work has been develo])(‘Cl in connection with the d{s\ schools. 
Five States have required home work to sniiplemcnt tlie classroom instrnclioii, 
and 2 Stat<^s have outlined very satista<‘tory projects whicii arc n‘fiuired of all 
stiuhmts taking the vocational courses, and have providisl for a sy'^tem of 
sup(‘rvision and reports on such subjects. 

The home economics teacher is being employiHi for 12 u\onths in several of 
tin* States. The effort to <>iT(‘r instruction under as nearly n(»nnal home condi- 
tions as Uie limitations of the scliool permit has led in some schools to the 
substitution of a scliool Uitclicn, in winch the student works in quantities and 
Uses utensils of average family size, for the individual unit equipment so 
(oinmonl.v found in the uveragt' I)oiik‘ <‘conomics laboratory. A number of 
sch<»ols have been equiiqted with housekeeping apartments, and in one Slate a 
piactici' cottage, fitted up as an average home, is required. Good results have 
be(‘ii obtained from the insistence upon the use of the combination lecture and 
lahoratory period. Th(‘ demand in a number of schools for the production of a 
product that can be sold has raised the standard of work required nf the 
sliidciils. 

In 3 Stjites the teacher training In home economics is conducted directly 
by the State Board for Vocational Education at estalilisInMl centers within 
the StAles. In 1018-19 forty-eight States used Federal funds to tram teachers 
of home economics and 67 institutions wer(‘ designal (‘d, witti an (MirolluKail of 
3,998 and a teacher-training staff of 39(> The haigth of the leacher-l raining 
course is 4 years in all States but four, and in two of the latter it is being 
d<w(‘loped into a 4-year course. More time is being devoted to motliods and 
tlierc has been a de('ided increa.se in the amount of practice teacliing re<jnired. 
Tliis now \arles from 25 to 54 lessons, with a inininnmi requirement of a course 
of 3 credit lionrs or about 39 lessons, actually taught by encii student. The 
improvement of teachers in ser\ice has been provided for in only a few States. 
Suggestions for furtlu'r progress are made. 

Volume 2 of the report deals with vocational rehabilitation. Tlie statistics 
sliow tliut of a total enrollment of 5,650 disabhal soldiers 629 were (‘tirolled in 
agricultural courses June 30, 1919. 

Department of rural and aj?ri cultural education (Addresses and Proc. 
Natl Ud, Aiisoc., 56 (1916), pp. 271-29S). — Tla‘se proceedings include the fol- 
heving patters presented at the sessions of the department of rural ami agri- 
cultural education of the National Edii<*ntioii Association at its annual meeting 
in Ihttshurgh, July 2-4, 1918: The JUdatlonship Between Teacher-Training De- 
partments Under the ITovlsioris of the fc^mith-Hiighes Act and State Supervisors 
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of Agriculture for the State Boards for Vocational Education, by G. A. Works, 
and Sectional Conferences and Periods of Professional Improvement Work for 
Teachers of High School Agriculture, by R. W. StiiiKson, which have becm 
previously noted (E. S. R.. 40, p. 691) ; and Project Methods in Teacher-Train- 
ing in Vocational Agriculture, by A. W. Nolan ; Project Methods in Teacher- 
Training Conrs(\s, hy W. S. Taylor; Home Project Work Too Small — Something 
Bigger Needed — A Sul)Ktitiite in Operation, by W. S. V’elles ; The Birth and 
Childhood of Vocational Education, with a Forecast of Its Development During 
Adolescence, by I>. Snedden ; Tlie New Education in Agriculture Based o)i Sound 
Pedagogy, hy W. R Hart ; and Effect of Rural Continuation School on Agri- 
cultural Efficiency, hy 11. W. Stinison. 

First biennial rejjort and recommendations of the rMississii>pil State 
Board for Vocational Education (State Bd, Ed. Miss. Bill. JTd (1919), pp. 21) — 
According to this report, the passage of the Smith-Hughes law marks the ho- 
glnnlng of systematic work in vocational education in Mississippi. In 1919, 
schools with an enrollment of 978 boys in vocational ngricnltiinil courses were 
approved, as compared with 80 schools with an attendance of 718 hoys in 1918 
Praetl(!ally twice as many hoys la'gan projects in 1919 as in 1918, and mere 
than three times as many completed their projects. In 1919 tlie total amount of 
profit made hy the hoys from their projects was api>roximat ely $(>.000, men* 
than the total amount pahl from F<*deral funds for agricultural instimetion and 
State supervision for tlie >ear. Each vocational agricnltnral school is required 
to do some community or agricultural extension work for farnii'rs, wiiieh in- 
cluded the setting out, priming, and spraying of fruit tnn^s. vaccination of hogs 
against cholera, and of cows and mules against blackleg and anthrax, the ter- 
racing of land, the di'horinng of cattle, tlie testing of milk, ('to 

Only $l,(Kk) of FiMleral funds was a\nilahle for each of the past 2 years for 
promotion of vocational home economics, Ikmicc only 8 county training schools 
for negroes and 1 s(‘hool for wdiite students reeeiviM Federal aid for tliis suhji'et. 
Three State colleges rei'eived Federal aiil for the training of teachers of voca- 
tional sul)je(‘ts. Summaries of expenditures for \ocatifaml ediu*atlon are in- 
cluded, as w'ell as brief statenamts of what otluu' South(‘rn Stab's have done 
recently to promote vocational education. 

Ohio State plan for vocational education (Colunihvs: Ohio State Bd Ed., 
1920. pp. r>0) — Tliis is an outline of the plan for the administration and super- 
vision of vocational education in Ohio for 1919- 20 under the Smith-ITugla's .\ct. 

Approval has been giNon to the Oollege of Agrieultnre of the Ohio Static Uni- 
versity for teacher training in vo<*ntionnl agriculture, and to the Ohio State Uni- 
versity, the University of (Cincinnati, and Miami TTniversity for teacher train- 
ing in vocational home economics. Of the Federal funds available for t(‘a(*her 
training, it is pi’oposed to exi)end approximately 25 per cent each on agrltail- 
tural and home economics sulOccts, resj>e(*tively. 

The teacher-training curriculum in agriculture will be 4 years In length, 
comprising 186 null lionrs, and will include at least 40 per c(‘nt of scientilie 
agricultural work, 18 .semester hours of professional work in education, which 
must include a course in special meihmis in vocational agriculture, and at least 
4 semester hours of supervised practice teaching. It has been arranged to offer 
the latter in the agricultural department of 5 rural and village high schools 
kK*ated within easy distan(!e of the Ohio State University. 

The teacher-training course lii home economics extends through 4 years and 
C(msists of from 8(1 to 40 per (*eiit of vocational home economics subjects, 20 
to 25 per cent of related technical subjects, 12 to 15 per cent of professional 
subjects, and 15 to 25 per cent of academic subjects. It has been arranged to 
use a typical high school in Columbus, 2 village high schools, a typical high 
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seliool in (^inoiunati, and the practice school on tlie cam^ius of Miami University 
lor observation and practice work. 

The relation of nature study to hoys* and jjirls’ club work, T. Hvdley 
( A ati(re-Stii(iif Hcv., JO (JfJ^O), No. 2, pp. — Tin' author believes lhai 

** tiie close relation of the school and the home will Americanize our foreijjn 
poi»ulation and assist in rellevinj4 the ju'Csent unrest more (juh'kly than teaching; 
Ku>:]ish in niKht schools.” It is siijr^cstcMl that nature study and hoys’ and 
jjiirls' club vvoi’k would pi’oduce that homi h(‘tu(‘en teaclua*. school, pujul, and 
panads as no other subject taujrht, ’Phc idcMils of nature study and the ad- 
vanta;:es that it will hrinjt, if prop<*rly tan^rht, to tlie connniinit> and the imli- 
vidual child are briefly r(*\ tewed 

The idetils of ht^s’ and p:iris* club work are di\ided hetue<*ii tv\o t^roups of in- 
structors, MZ. th(‘ far-s(‘ejn;i i(h‘alis1 arouj) that N ^^radnally learning the natiir(* 
study iK)int of vi(‘\\, and the j:roii[> which is lar}j:el.\ the piodin t of tht‘ ut^ri- 
ciiltural collcfce, and wlio aie larj:el,\ interested in the economic value of the 
woik In the author's oiiiiiioii, the ideals whn'h ar(‘ the hackicrouiid of natui'e 
study t(*achin;^ and tliose oJ club work should he the same, as the sana^ results 
<iin lie ohtaiiK'd. d’he most ad\ an1ajLCt‘ous kind of club woi’k is a division of 
natui'e study 

\atun‘ stud.\ t(*acli(*rs and club leaders s!ion!d have a knowled;;>e of the 
scnaititic subject mailer ma'csshry for sn<*li inst rmdion, tind should he jiueii 
the natuie stud\ inaiit ol \h*\\. in e.n h normal school tluae should he a 
n^piired ( ourse in nature slud.\. in<dudinj> the material and the nnuhofl; also 
a reiiuired coursi' in club work tlial will tiinush the mateiial of club projeits 
and the broad iioini of \iew that will j;i\e the child all the henotils of club 
work Furtlu'r, no one slioiild la* permitted to teach nature study or lu* a club 
h'ader witliout the ahov(‘ traiiniif;. 

The principles of a^TiciiIliire for liiftli schools. .1. II (iKuas {\ctr To/ A .• 
Thi Mmunllitn Co, /P/.9, pp. .\ -4-[.i ) pf /. fufH. 20>i) - This hook consists 
<»t live Stations dcaliiii; with the history, importance, {^(‘otcraphical distribution, 
(‘(iMHumc aspev'ts, and factoi's intlueneinjr production, uses, etc,, of (1) farm 
<‘iop‘<. (-) tarm animals, (ID .soils, (4) horticultui'e, and (5) iarm inanai^e- 
ment Kach (haptiu' is followtal by revitwv questions, problems, and ref(*i*en(a‘S 
to literature This hook and Gehrs and .lanies’s laboratory imuiual entitled 
One Hundred lOxercisi's in A^ri<-ulture (H. S. K., ilb. }). 590) are desi^^ned for 
a one-.Near course in Inch s(‘hool aj^riculture. 

Lahc»ratory, flelil, ami project guide in elementary agriculture, G. A. 
Si’iiMiDT (Ac/p Y<)}h: />. AppU ion ti Go., 1920, pp \ VJ / -{-226, pi. 1, fifjft. 7 , 5 ). — 
ddiis i>ra< tnal ij:uidt‘ toi iea<'hers of (‘Imneiitary agriculture compri.s(‘s exercises. 
pr<»j(>cls, exhibits, and things to ohservi', arrnngtMl by months, relatiug to h(dd 
crops, s(‘eds and wcciN, soils and soil fertility, Iarm animals, gardening, plant 
diseases and pt'sis, and lau'ticuiture and propagation. It is intended to he 
used in connection with an el(*m(‘ntar,A agrh'ultnral text and to co\er two years’ 
work, but is (Hiuully adaptable to courses ol shorter Imigth in wliiidi more time is 
given per week to the sutiject An aiipendix contains tables sliowung tlu' de 
gestible mitrieiits in fee/ls, elements of plant food in crops and leeds, plant food 
in commercial fertilizing matiudals, a gardener’s jilanting table, score cards, t'tc. 

An outline for st^asoiial preseiitatioii of farm crops and horticulture, 
K. F. Johnson {Ohio i^tatr Bd. Bd. \ovat. Agr. Bui. 2 (1919), pp. U, figs. 5). — 
In this seasonal presentation outline of farm crops and horU<.ulture the author 
suggests subject matter, literature, and references; .subjects for class rei»orts; 
Illustrative and laiioratory materials; field triii exercises; and laboratory work. 
Suggestions on preparing laboratory and Illustrative material are adiled. 
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[Instruction In gardeningl {Nature-Study Rev.t 16 {1926) ^ No, 3, pp, H9-* 
106, 113-122, 12Jt-129, fiffs, 9), — Tliis mimbor is devoted largely to gardeiiiug 
work and Includes the following aillcles: 

Effteiency Aids to Harden Work, by K. E Shaw (i)}). 89-04). — This is u discus- 
sion, by the curator of elementary instruction, of anls givtui in her garden work 
with children at Ihe Brooklyn Ihdank* Gardens, im liuling the preliminary uork 
in familiarizing pupils with the materials to be usimI and the rnelhod employed 
in the use of such materials, begun six weeks before the garden is actually 
planted 

(Janh thing ns a Part of City Education, by 4. B. Handall (p(». O.l-^OT).- The 
author calls attention to the ne(‘d of subje<*ls alli<*d to biology lor th(‘ edm aUou 
of the city child and for the introduction ot' which, as school and continual ion 
school activities, gardening is paving the way. 

A Garden Health Urirc, by X. Walker (pp. 98-101). — This is a revision of a 
play dealing with the (•la.ss(‘s of garden pests and metliods ol <(Mubating them, 
which was tirst published In the National Sercice linllctiti of ISlau h lo. 191<) 

Some Enemies of ihe Garden, b.> G. W. Heirick (pi), 118d:.!2i 'Jdiis .article 
describes the enemies of thi* cabbage fainii.\, cucumbeis and .■‘qnaslies, tin* Irish 
liotato, the tomato, and radishes, and theii habits and methods of conirol 

Reports from Garden Supervisors (i>p. 124-129).- Brief rejun is arc gnen on 
the garden work in Waltham, Mass., Louisville. Ky., ITnlaikdplna, iki , IVasInng- 
ton, D. C., Grand Hapids, Mich., and llichmond, \ a. 

The remaining articles deal wiih (Costumes and Sci'iier.v for ila* (hmlcii Health 
Drive, by D. Kalb (pp. 101-103) ; Bits of Interesting School Gaidtm History 
(p. 104) ; and Are Exhibits and Prizes of \ alne''^ hy A N. Tlobmts (pii 105, lUO). 

Syllabus of The Horace Plunkett Foundation lectures on rural sociology, 
A. W. Ashby {Oxford, Eng.: Inst. Research \gt. Econ . [/.979t, ;>;> iU) This is 
a syllabus of six lectures, given at the linhersity of Oxford lu 1919, dealing 
wdth the economic foundations of rural society, rural popiilution ami its iihysical 
conditions, mental condition of the rural iiopnlatiou. voluntary associations, con- 
stitutional aspects of village society, and .social relations htdweeu town and 
country. It indicates the subjects dealt with rather than the conelusjous 
reached. The course is intended to provide an introduction to the stu(l.\ of rural 
society and to general social conditions in agricultural di.stricts. Asp(‘cts of the 
history of rural life in England and Wales during tlie niiieteiaitli century are 
included in order to provide a historical background and avoid generalization 
without direct reference to concrete facts. A few selected readings and a serh's 
of books of reference on th(' subject dealt wdtb are appended to the summary 
of each lecture. 

MISCELLANEOUS, 

Report of West Central Experiment Station, Morris, 1918 (Minnesota 
Sia., Rpt, Morris Svbsta., 1918, pp. 54, figs. 14). — The experimental w^ork re- 
ported is for the most part abstracted elsewhere in this issue. 

Report of the Dickinson substation for the years 1914 to 1918, inclu* 
sive {Nm'ih Dakota Sta. Bui. 131 {1919), pp. 83, figs. SO).— This report consists 
of the .seventh to eleventh annual reports of this substation. The exj)eri mental 
work recorded is for the most part abstracted elsewdiere in this issua 
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Delaware College and Station.— George L Schuster, assistant agronomist 
of the West Vli'ginia Station, has been appointed professor of agronomy and 
agronomist, beginning April 1, L<niis R, Detjen, assistant horl iculturlst of 
the North Carolina Station, has been appointed associate ht)rticultiirist in 
the college and station. 

Florida Station. — r>r. R. W. Kuprecht, formerly of the Massachusetts Sia- 
tion, has been appointed plant physiologist beginning Mav I. 

Idaho University.— Claude Wakeland, deputy Slate entomologist of Colo- 
rado and In charge of alfalfa weevil investigations from 11117 to 10111, has 
accepted a position as State extension entomologist with headquarters at 
Roise. 

Kansas College. — The sca'ond annual students* grain judging coritesi was 
held at the college April 10 with 116 students (ompeting The ])rlncii)at prize 
was ottered by the Kansas Crop Improvement Association 

Kentueky University and Station. — The resignations are moOmI ot Geoflrcy 
Morgan, assistant director of (‘xtension, on March 81 ; Italj)!] Morgan as dis- 
trict agent in the extension di\ision on April 80; 1>, Slad(' as extension 
|M>ultryiTUin on March In; and (). R Flo>d. extension market specialist, on 
March 31. Charles A. IMahan has h(*cn api>ointed State agent in the extension 
diMsion and A. C. Rurnelte in charge of negro ext(Misioii work 

Minnesota University. - -The honorary degree of Doctor of Agriculture was 
(-onferred on Dean It. W' Tliatcher April 11 hy tiie Univi^rsity of Nebraska. 
.1. S. Montgomery, formerly (‘onneded with the university, has returned as 
expulsion siiecialist in Ix'ef ('at tie, bogs, and horses, b(‘ginning ]\Iay 1. 

Nevada Station. — Some Interesting r(*siilts have recently been obtained in a 
pr(*liniinary test of souring .suntiower silage l>y means of lactic acid bact(‘ria. 
Dr Ix'wds Tl. Wright, assistant \('terinarian, lias resigned. 

New Mexico Station. — Some very encouraging nxsults of pasturing range 
(‘ows on the native shadscale {Atriplex canc^cens) are reported. Ten range 
cows, four of them with calves, which were tuiiuul out on this native brush 
about ihe lirst of the y(*ar liave kept in unexpededly good condition and with- 
out loss of weight. Tliis plant gives promise of IxMiig an ('x cedent emergency 
fee<l, especially during periods of drought and very (‘old wiiiKu's Work on 
methods for Its propagation is now being jilaiiiKul. 

Results from the new project for the impixmuiKuit ot the native New Me\i(»o 
goat by crossing with the Toggenburg bn^ed for milk iiroduction are also 
('ucouragiug One of the ten does bought out of a oaumon la'rd fi’om a native 
goat rais(U’ is now giving 5 lbs. of milk a day, 

Ohio State University. — E. F. Johnson, assistant professor of agricultural 
ediKuition, resigned April 15 to engage in farming. 

Oklahoma College and Station."“M A. Beeson, b(‘ad of the department of 
agronomy, has resigimd to take etTect July 1 to engage^ in commercial work. 
Frank B. Cross, assistant in horticulture, resigned May 1 to become a county 
agent in New Jersey* 

707 
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Pennsylvania College and Station. — The resignations are noted of W. H. 
Darst as associate professor of farm crops, F, E. Dougherty as assistant pro- 
f(\ssor of animal bus))andry extension, G. M. Cummings as instructor in dairy 
husbandry, and ,1. S. Owens as instructor in agricultural extension. Recent ap^ 
pointments inclinh' the following: Ward 0. Pelton, specialist in vegetable garden- 
ing at the GonnecUcut State Station, as professor of vegetable gardening, be- 
ginning .June i ; Itoss IM. (JrldJey, Held agent in animal husl>andry in tlie 
Georgia (_k)H(‘ge, as assistant professor of animal husbandry extension; Henry 
W. Thurston, Jr., formerly associate i)]ant physiologist at the Nebraska Station, 
as assistant professor of jdant pathology; C. R. Mjison, instructor In horticul- 
ture at Purdue Universit.\, as instructor- in vegetable gardening, beginning June 
1 ; Allen L. Baker as instructor in agricultural extension; and Frank G. Bamer, 
B. B. Mason, Paul S. Williams, and Lawrence W. Smith as assistants, resi)ec- 
tlvely, in agronomy, rural organization extension, dairy husbandry extension, 
and forestry, beginning June 1. 

Virginia Truck Station.— John T. (Jrittin, a member of the governing board 
since the organization of the station in 1907 and its president since lOlIl, died 
April 14. He was largely resj)()nsil>le for the establishment of the station and 
also for the organization of the Southern Produce Company, svhich now' Immlles 
as a cooperative exchange about 75 per cent of the truck farm and market 
garden products of southeastern Virginia. 

Agricultural Eclacation and Research in Latin America.— The (govern- 
ment of Argentina has recently offered additional scholarships in the agricul- 
tural schools of (rasilda, Tucunian, Cordoba, and Mendoza to .\oniig men 
Peru desiring to follo’sv up their studios in Argentina. Tln^ municipal council 
of Buenos Aires, on I)oceuiher 22. 1919, passed an ordinance providing for the 
establishment of a practical school of aviculture in conned ion with thi' zoologi- 
cal garden. During the apprentice juu-iod pui>ils wall he nHiuinal to glNo their 
services to the school gratuitously. On the completion of the course a diploma 
as practical avicnlturist will be given. 

In the Colombian Ministry of Agriculture a department of catth* and meat 
inspection has been established to study contagions cattle diseases and their 
remedies, and to insjiect cattle and meat protiucts intended for (‘Xport to coiiii- 
tries which demand certificates of inspect i(»n. A law of November 5, 1919, 
grants a subsidy of about $10,090 for the establishment of a course in agricul- 
ture and industrli's in the Ihiiversity of Narlno. 

The Dejiartment of Agriculture of Cuba has decided to establish a bureau 
of commercial information in European and American countries for the pur- 
pose of establishing cordial coniinercial relations beDveen Cuba and the other 
countries The tirst bureau will lx* (‘stablished in France. 

Organization of Researcli Department by the Olymiiia Agricultural Com- 
pany. Ltd., of Great Britain. — The Olympia Agricultiyal Company, Ltd., is a 
British syndicate winch has purchased agricultural estates aggregating 20, (KK) 
acres in the counties of Yorkshire, Northamptonshire, Cambridgeshire, Suffolk, 
Warwickshire, and IViltshire. A research department has recently been organ- 
ized under the direction of Dr. Charles Ci'owther, ^vrofessor of agricultural 
chtmiistry in the University of Ix^eds and director of tin* institute for research 
in animal nutrition in that university. This department will exercise advisory 
fiimtions in connection with tlie large scale farming operations of the company, 
and for some time its activities will consist mainly of experiments essential to 
tlie establishment of a sound basis for this advisory work, but It is announced 
that its primary object will be to conduct research In various branches of agri- 
cultural science and practice for the general wxifare of British agriculture. 
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Tlie headquarters of the department have been located on the comf>any^s 
estate of about 2,700 acres at OfPchurch, near Leamington, In Warwickshire, 
where the ancient mansion of Offchurch Bury is being adapted to provide the 
necessary laboratories and other improvements which are now approaching 
completion. From this center, experimental work with crops and live stock 
on all the company’s estates will be <*arrled out under the general supervision 
of Capt. F. H. Billington, formerly of the staff of the Irish Department of Agri- 
culture and Technical Instruction. 

Under the plans announced, Dr. Crowther will continue and extend his iires- 
ent studi€*s in agricultural chemistry and animal nutrition in addition to his 
administrative duties. l*lant breeding research is expected to be a further 
prominent feature of tlie department’s activities, uiidcu* the direction of (’apt. 
Hunter, lately in charge of the plant breeding work conducted In Ireland by 
the Department of Agriculture and Technical Tnslruction. Provision lias also 
been made for research on soil problems and plant nutrition, under the dirw- 
tion of Capt. 0. V (LI Im Ingham . formerly chemnst of the agricultural research 
In.sfitute of tlie University of Bristol. 

It is stated that liberal hnancial provision for the research department Inis 
been made by the company Natvrr regards tlie inauguration of this work as 
a very important event, concluding its account of th(‘ enterpri.se as follows: 
“The enhanc(‘d apiireciation of the impm-tance of research to British iiulus- 
iries is one of the most significant effects of the war, and it is gratifying fo 
Imd that British agriculture, de.spite its traditional conservatism and suspicion 
of academic ‘thcor\,’ is not to lag liehiml other industries, and a good omen 
that If should contain in its ranks men so ali\e to the valin^ of research as to 
provide for it \\ithin the Industry witliout the stimulus of sub\eTitKm from the 
pui)li(* purse.” 

Agrh'ultural Instruction and Experiments at the University of Nanking. — 

'file latest annual refiort of the Ckillege of Agriculture and Forestry ot the 
rni\er.sity of Nanking, (’hina, indicates that noti'worthy progress lias been 
made at this institution in the develoimient and extension of Its agricultural 
work. Due ot the most striking e\ents was the organization, late in IPIS, of an 
agricultural experiment station. This action followeil a recommendation by 
Prof C. W. Woodworth of the (California University and Station, who was 
then temporarily serving at the college us sfiecial investigator and lecturer on 
entomology. Subsequently, several tracts of land, aggregating about 21 acres, 
\Nere pnrclui.sed at a cost of Jjsb.OtK). About 5 acres bave already been ]>bu ti'd 
to mullierries for seri(‘ultural work, and the remainder is umler general cultiva- 
tion. The college also bus tlie use of about H(» acres of vacant university land, 
thougli tlie small size and scattered nature of the various holdings constitute a 
serious handicap to experimental work It is estimated that eventually at 
least 160 acres of adjacent land will be needed for the college farm and 
station. 

Miicli of the principal w^ork so far umler way has dealt with sericulture. 
About $r>,(KK) has been provided for this l>y the International Committee for the 
Improvement of Sericulture In China. The chief undertaking of the committc'e 
js to produce certified silk worm eggs by tlie Pasteur jirocess and dLstributo 
them to farmers, studies at the college indicating an average incidence of dis- 
(‘as(^ of 66 per cent for uncertified stock. Tliis work w'as temporarily inter- 
rupted by fire, which destroyed the entire product for tlie year. The college 
is also grafting 100,000 mulberry trees for sale at cost in 1921 and 1;’)0,(K)0 for 
1922, and Is carrying on experiments in the production of iinilberr.v cuttings 
and studies In pruning, fertilization, culture, etc. Tests are lieing made on 
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the utilization of the autumn crop of mulberry leaves, as well as breeding and 
selection work with silk worms. A three-month course in sericulture has been 
jnstituted, and extension work through lectures and demonstrations is con- 
temphited. 

Cotton experiments have already shown that certain foreign varieties can 
be .successfully grown in Chinn, though careful tests are necessary to determine 
the adiiptabillty of varieties to diverse conditions. A cooperative test was 
organized in 1918 in eight provinces with pure seed of the standard test sets of 
the IJ. S. Department of Agriculture. The cotton improvement work is being 
supported by two Chinese cotton mill owners' associations and the Shanghai 
An ti-Adulteratiou Association. 

lmx)rovemeiit of native corn by pedigree selection ha.s l>een earned on for four 
years, and seed distribution to farmers is to be begun tins spring. There has 
also been selection work with about 75 strains of lowland rice, 100 native and 
foreign strains of wheat, and about 100 varieties of fruits. 

There Is much Interest in forestry, and about 7 acres of land are devoted 
to forest nurseries, A colonization project on Pni’irle iMountain has largely 
developed into a reforestation demonstration. 

The student enrollment has number(‘d about 100, of wliom 42 were regular 
students in agriculture, 30 in forestry, and 20 in the short course in sericulture. 
The demand for trained graduates has exceeded the supply, notably for assist- 
ants for agricultural missionary work. There has been a marked increase in 
Interest on the part of missionary organizations and also b,\ a number of 
intluential government oftlcials. 

Sliakespearciin Carden at Stratford-on-Avon, —An/ /nr announces that the 
trustei's and gujirdians ol ShaKosjieare’s birthplace at St i at ford-on Avon are 
laying out the “(Jrear tiarden” as an Elizabethan gar/hm. Old-fashioned 
flowers, such as an* jnentioiu'd in his writings or are othcrvMse known to have 
been then in /ailtivat ion will he utilized, thus restoring the garden so fur as 
possible to its original a sport. 

Soldier H(*ttlenient in Italy. — What is known as the Opera Nazionale per 1 
Combattenti (National Assistance of Soldiers and Sailors) was established 
toward the (-lose of 1018, primarily to take chargi* of certain annuities granted 
to service men on engaging in farming or certain otliei* ju’oductive occupations 
This organization is empowered to acquire lands fi-oni' iioth public ant. private 
sources and to imiirove these j)roi>erties for e\entual sale or lease to ex-service 
men. It also jiromoles the tormatlon of farming colonies, coojieralive agrhml- 
tural associations and so(*ieties, and affords certain credit tacilities. 

Miscellanooiis. — 'I'lie legislature of the State of Bahia, Brazil, has nnently 
authorized the deiiartnuait of agriculture to institute a series of agricultural 
experiment stations throughout the State. A unique feature of the legislation is 
that the servic-e aiithoiiziHl is to be made sell -supporting by the collection of a 
one per cent export duty on all agricultural products. 

Dr. John W. Macfarlane, professor of botany and director of the Botanical 
Laboratory and Botanic Garden of the University of Pennsylvania, rotlrca 
June 30 after twenty -eight years' service. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


AGRICULTUEAL CHEMISTRY— AGROTECHNY. 

IM*08o millet investigations. — Analysis of the oil. — A chara^'i eristic alco- 
hol, B. A. Dunbar, and E. R. Rinnewiks (Jour. Anier. Chcm. Soc , 4 ^ (1920), 
No. S, pp. 658-666 ). — In connection with an investi^^ation of the jjraln of the 
[)roS() millet, with a view to its employment as a coinm(‘rcial food source, 
the authors have analyzed the oil which can he ol)tained by extraction from 
the j'rains to the extent of about 5 p(‘r cent. 

The oil was found to he a semidrying oil, Imving a specific gravity of 
0.11228 at 22.5'’ C. and a refractive index (Ahhr*) of 1.4745. The chemical 
constants were as follows: Saponification nurnher 181 5, iodin number (Hiihl) 
J)2 8, free fatty acids calculated as oleic 11.9 i>or cent, acet.\l value B9.28, 
Rcichert'Meissl number 2.5, and nnsaponifiable matter 2.52 per cent. The 
volatile a<*i<ls <‘onstituted 0,80 per cent calculated as formic acid, and the in- 
soluble fatty acids 89.S per cent of the oil. Of the latter 85.8 x>Gr cent were 
iinsatnrat(‘d and 14.7 per (*ord‘ satund^'d. The saturated aeids appt'ared to 
he eoinposed of a comparatively large amount of palmitic acid with smaller 
(piantities of carnanblc and datiiric acids. The unsaturated acids were 
composed largely of oleic and linolic acids and an isoform of linolic acid. 

It was found that the oil on standing for several hours deposited a mass of 
white crystals, which on purification yielded six-sided crystals resembling tlnise 
of phytosterol, hut differing from the hitler in certain respects, X)articularly the 
melting point, wliich was 279°. An examination of this substance has led to 
th(‘ conclusion that it is a ktdone-alcoho] of a hmtative molecular formula of 
Da^HaBO/. To tliis compound, pending its further examination, the name of 
pro.sol has been given. 

[Compo.sition of the velvet bean], R. 11. Miller (Alabama Col. 81ta. Rpt. 
1919, p. 84 ). — Data are reported 011 the composition of the velvet bean (Early 
Speckled variety) as follows: Ash 2.8 to 2.9 per cent, calclnm 0.18 to 0.15, 
magnesium 0.14 to 0.16, phosphorus 0.4, sulphur 0.81, chlorln 0.021, ether extract 
6.5, protidn 20, carbohydrate (principally starch) 80, and alcoholic extract 12 to 
13 per cent. 

The ash content of the stems and leaves of the plants collected when the 
fruit was mature was 2.90 and 11.9 per cent, respectively, and the correspond- 
ing figures for the plant in full bloom were 4.37 and 5.85 per cent. The stems 
of plants in bloom contained 0.71 per cent calcium and 0 819 per cent magne- 
sium, and the leaves 1.438 per cent calcium, 0.214 per cent magnesium, and 
0,187 per cent phospliorus. 
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The results obtained from other varieties of velvet beans did not differ 
greatly from those of the Early Speckled variety* 

Catalysis In theory and practice, E. K. Kideal and H. S. Tayi^or (Lori- 
don: Macmillan <i6 Oo., Ltd.^ 1919, pp. XV-\-/f96, pis. 2, figs, S5 ; rev. in Nature 
[Ijondon], 10^ {1920), No. 2619, pp. 46S, Jf64 )* — This volume treats of the 
fundamental principles involved in catalysis and their application in modern 
chemical processes. The subject matter is considen?d under the following 
headings: Early history, theoretical introduction, the measurement of reaction 
velocity in catalytic processes, oxidation processes, hydrogen and hydrogena- 
tion, dehydrogenation, the fixation of nitrogen, hydration and hydrolysis, 
dehydration, applications of catalysis to organic chemistry, ferments and 
enzyms, catalysis in electrochemistry, catalysis by radiant energy, and catalysis 
in analytical chemistry. 

An effective connecting bulb, O. M. Oi.ark (Jour. Indus, and Engim Chem., 
12 (1920), No. 4, p. S66, fig. /). — The essimtial feature of the bulb described is 
a baffle plate in the form of a deep watch glass, which is fasten(‘d to the exit 
tube and reaches to within about 5 mm. of the side of the bulb. Any spray 
entering the bulb from the distilling flask strikes agtiinst the concave side of 
the plate and is prevented from reaching the small holes in the exit tube 
through which the vapor passes to the condenser. A small hole near the hover 
extremity of the inlet tube and a slight narrowing of the end of the tube are 
other features which, although liot considered essential, assist in holding back 
the spray. A diagram is given of tlie bulb. 

The iis« of cnpferron in quantitative analysis, G. E. F. Li^ndell and H. B. 
Knowles (Jour. Indus, and Engin. Chcin., 12 (1920), No. 4> PP- — 

This i>aper consists chiefly of a review of the litei*ature on the use of (Mipferron 
(CaHe N. NO. ONIL) as a cpiaiititatlve precipitant, together with the results 
obtained at the U. S. Bureau of Standards In an attempt to adopt tlu' cup- 
ferron method to the detcu’minatiou of zireouium. 

The conclusion is drawn that while cnpferron has been successfully used 
for the quantitative determination of copper, inm, titanium, zirconium, thorium, 
and vanadium, so many elements intei-fere with the determinations that the 
method should not be employed unless the qualitative coraiKisitiou of th(‘ sub- 
stance is known, or a qualitative examination of the Ignited and weiglu'd ciip- 
ferron precipitate is made. It is thought tliat cnpferron can he used to good 
advantage in certain separations, such as iron from manganese and iron and 
titanium from aluminum and manganese. 

Boric acid modification of the Kjeldahl method for crop and soil an- 
alysis, F. M. Scales and A. P. Hakkison (Jour. Indus, and Engin. Chcrn.. 12 
(1920), No. 4, pp. 850-252 ). — An investigation of the possibility of using boric 
acid in place of sulphuric acid for the absorption of ammonia in the Kjeldahl 
nitrogen methwl RkS suggestcMl by Winkler (E. S. It., 31, p. 108) is reported from 
the Bureau of Plant Industry, U. S. De[)artinent of Agriculture. 

The boric acid solution was prepared by dissolving the pure crystallized acid 
In distilled water at room temi>erature in the proportion of 4 gm. of the acid 
to 100 cc. of the water. It was found that 50 cc. of this solution was sufflclent 
to absorb 95 mg. of nitrogen as ammonia. Methyl orange, con go red, and 
bromthymol blue were used as indicators in titrating the excess of boric acid with 
standard HaSO^. With the first two the end-point was determined i)y matching 
against a standard. With broraphenol, the end-point was observ^ed by arrang- 
ing an electric bulb a few inches from the reflecting surface of the burette 
stand in such a way that the flask was between the bulb and reflecting surface, 
the end-point being the disappearance of the purple color. This indicator proved 
more satisfactoiy^ than the other two. 
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Comparative tests with sulphuric and boric acids as absorbing solutions for 
the ammonia set free from ammonium sulphate and from various crops and 
soils in the usual Kjeldahl procedure are reported, which indicate that the 
boric acid method gives as accurate results as does the sulphuric acid. It is 
recommended as of special value In laboratories where many nitrogen determina- 
tions are made, as it requires only one standard solution and is time saving in 
that the boric acid solution can be measured without special accuracy. If the 
acid solution Is made of such strength that 1 cc. equals 1 mg. of nitrogen or 
some whole number multiple, furl her time may be saved on calculations. 

Colorimetric determination of glycogen, II. Thieumn {Jour, Ph/irm, et 
Phitn.y 7. 8er,j 21 {1920), No. 3, pp. 91-93). — For the quantitative determination 
of glycogen in small fragments of liver, tlie author recommends a colorimetric 
procedure depending upon the reaction of glyrogen witli iodin. A series of 
standards is made np containing known amounts of glycogen in solution and 
a fixed amount of Iodin, and these are matched against a solution of the sample 
prepared by treating tlie liver with concent rated KOH, precipitating the glycogen 
with an equal volume of alcoliol, centrifuging, dissolving the precipitate in 
distilled water, and neutralizing it with acetic acid. 

Invertase activity of mold spores as affected by concentration and 
amount of inoculum, N. KopKrx)FF and S. Byatx {Jour. Agr. Research [V. S.], 
IS (1920), No. 10, pp. 537-342). — This contribution fr«)m the Louisiana Sugar 
Fxiyerimont Station consi‘<tH of a study of the limits of concentration of cane 
sugar solutions at which the invert nse of mold spores is active, together with 
a study of the intlueiice of the numbers of mold siK)res uix)n their invertase 
activity in sugar solutions at the saturation point. The spore suspensions 
were prepared according to the methods previously described (K. S. Ik, 42, p. 

Tlie invertase activity of the spores of blue aspergillus (Aspergillus sydoivi), 
A. uiger, and PctiicilHian expnusim \vas exhibited at concentrations of sugar 
varying from 10 to 70 per cent, the maxinuiiu acti\ity occurring betw'eeu 50 
and rjo per c(‘nt concentration. The spores of the blue aspergillus appeared 
to be rehitively more active iu inverting power than the other two molds. 

Invertase activity in a saturated sugar solution was found to increase with 
the number of s{)ores. Tlu* least number of spores required to produce in- 
version in such a solution was about 5,000 for A. sydoirl, and between 50,000 
and 110,000 for the other two species. 

These results are considered suggestive in their bearing upon the practi- 
cal problem of sugar deterioration. “A certain correlation to be emphasized 
Is that the blue aspergillus, which was found to have the greatest capacity" 
for deteriorating sugar (besides occurring with greatest frequency), has spores 
wliich appear to exhibit the most intens<* inverta.‘-e activity In saturated sugar 
solutions. Since we hav(' pointed out that sugar inoculated with spores of 
this mold <leteriorated without the development of mycella, the conclusion 
would appear to be substantiated that mold spores alone, if present in sulH- 
cient number, are capable of deteriorating sugar.” 

The effect of concentration on the deteriorative activity of mold spores 
hi sugar, N. and L. Kopeloff and B. Byajx {Jour. Indus, and Engin. Chem., 12 
(1920), No. 8, pp. 256, 257).— Tho results of the above study are corroborated 
by an investigation of the deteriorative activity of mold spores in sugars of 
known composition. A series of sugars with films of known composition were 
prepared by coating* large crystals of sterilized sugar with sterilized black 
strap molasses and 60° Brix sugar sirup in definite proportions and imrglng 
In the centrifuge. The sugars were aseptlcally Inoculated with mold spores 
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by adding 35 gm. of sugar, containing approximately 1,000 spores per gram, 
to 185 gm. of sugar in Erlenmeyer flasks, which were then tightly corked and 
I)araflined. The corresponding molasses was inoculated with a single scoop- 
ful of mold. All of the flasks were incubated at from 28 to 30® C. The re- 
sults obtained are tabulated and summarized. as follows: 

“A decrease in conceuitration of molasses inoculated with molds is responsible 
for a progressive increase in reducing sugars and a decrease in sucrose Clerget 
when incubated at 30® for 4 months. A decrease in the concentration of films in 
inoculated laboratory-made sugars having films of unknown concentration, and 
moisture ratios of 0.08 to 0.2 caused an increase in reducing sugars (and a 
decrease in sucrose Clerget) whicli gave evidence of active deterioration. 
These sugars were incubated at 30® for 1 month, and similar results followed 
a like incubation of 4 months. AftpcnjiU^a sydowi, followed by A. niyer and 
Pe^iicillium exponfuim in the order named, elTeeted tlie greatest deterioration 
in both molasses and sugar.’' 

Food preserves, I., Lavoine {Les Comerves Alimentaires, Paris: Jdhr. 
nachefte tf Co., JOJTy 6. ed., pp. figs, This is the sixth edition 

of a manual of food ])res('rviiig designed for both the town and country house- 
wife, and also the farmer or producer. It contains brief general dire(‘tioiis 
for the preservation of foods by heat sterilization, refrigeration, (U*si('cation, 
antiseptics, and surface coating, and special directions for the trejit merit of 
specific materials under each genenil pi'occss. The subject matter is supple- 
mented hy illustrations and diagrams. 

Process of treating dried fruit, S. Katzviiowhky (C. S. Patent. No. 
l,23S,0Ji5, January 8, 1910). — This patent (No. 1,253,045) comu’s a iirocess of 
treating driinl fruits with a dextrin-containing solution, preferably conimercial 
glucose, which jireveiils sugaring of the fruit and at the same time imiiroves the 
appearance of the dried product. 

The process, as applied to raisins, consists of heating nearly to the hoiJing 
point a commercial glucose solution of from 30 to 40® Trailing and immersing 
tlie raisins in the solution for from 10 to 20 seconds, after which the raisins are 
heated to 200° F. for a short time to evaporate the water of solution. When 
dried the glucose forms a glossy tough coat which prevents the criioking of the 
raisins and the consequent sugaring of the pulp. The amount of glucose which 
is required to thoroughly seal the fruit adds from 2 to 3.5 per cent to the wtdght 
of the fruit. 

[Fruit drying] {California ^ta. Rpt. 1919, pp. 31, 33, 3^). — The summary of 
research work of the station along iliis lino during the past thret* years in- 
cludes a brief import of a survey ot the State covering drying practices, con- 
ducted by W. L. Sweet. 

About 8 lbs. of sulphur per green ton of fruit is used in drying fruit. The 
average exi>osure to the sulphur dloxid fumes varies from 4 hours to over night, 
after whicli the fruit is exiiosed to the sun for 2 or 3 days and then stacked for 
the same length of time. Peaches are dried for 3.5 days in tlie sun and about 
6 days in the shade. With pears, from 15 to 20 lbs. of sulphur per green ton is 
ust'd with an average exi)osure to the sulphur dioxid fumes of from 12 to 48 
hours, exposure to the sun for 1 or 2 days, and stacking for from 10 to 28 days. 
Prunes are first dipped in a solution of 4.6 Jhs. of lye to 100 gal. of water just 
below the boiling temperature, and are then sun-dried on trays for about 5 
days and stacked for the same length of time. Data are given on the drying 
rate of different varieties of peaches and prunes. 

In exTieriments on drying fruits without sulphurous acid, W. V. Oriiess has 
found that the color of most fruits is satisfactorily retained if the fruits are 
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cooked in a 40 per cent glucose solution for from 3 to 30 minutes (depending 
upon tlic fruit) before drying. A study is being made by E. L. Overbolser and 
Criiess of the chemical processc*s involvcnl in the sulphuring of fruits and their 
effect upon tlie fruit tiasues, and upon the palatability of the product. The 
possibility of salvaging rain-damaged prunes by sulphuring has been previously 
reT)ortod by Cruess (E. S. R., 41, p. 117). 

Fruit-drying invesUgatons during the summer of 1918 with several varieties 
of peaches indicate that some of the white-fleshed varieties may prove as useful 
for drying purposes as the yellow varieties now handled. A comparison of the 
dried products of fully rii)e with partially ripe peiiehes showed an 11 per cent 
gain in weight of the ripe over the partially rii>e fruit. 

The i)r(»c(‘ss of treating dried fruits with a dextrin solution, developed and 
pntented by S. Katzprowsky as n<Ue<l above, has been fnuiui to consistently 
prevent sugaring in experinKuital tests. 

[Crape jui<‘e and sirup] (Calif ornia ^ta. Rpi. 1919, pp, IjO, Ifl ). — The pre- 
liminary n*port by F. T. Bioletti and \V. Y. Cruess on graiie sirup, luvvioiisly 
m»ted (E S 11., 40, p. 414), is supplement('d by the stattanent that “a sirup of 
fr(‘sh grap(‘ tla^()r and of either deep re<I or whiii" color has berm niarh^ by a com- 
]>ination of the freezing and the vacuum <‘\aporation processes. This sirup is 
excr^llent for tahlr* use, vvatrm Ices, ice cream, and for a beverage when diluted 
witti carbonated water It may be made from wne graj»es or sound second crop 
and cull tabh* or raisin graix^s.” 

It is also stated that stdisfardory grape juices of a rr^d color ami considerable 
a<Mdity or tartiu'ss can he made by combining slightly under-ripe red wine grapes 
with ripe Muscat or highly flavored wine grapes, sm^h as Seinillon or Riesling. 

[Olive investigations] (Calilornia^ i^ta, Rpi. 1919, pp- Ifh — A study 

by W. y. Cruess and J. R Zion of the control of color In ripe olives is reiKirted. 

T^e darkest and liest color was obtained when the lye used dal not (‘xceed 
3 per cent or fall Vadow I per cent, and when the first treatimait barely pene- 
tratiMl the skin. Exiio.snro after the second lye treatment did not increase the 
color. Slight alkalinity of tin* brine in the cans (not over 0.01 yier cent) in- 
(nnised the color, while acidity bleadied it. The use of enameled cans was 
found to lie favorable to the stability of the color, while plain tin injured the 
color and clouded the brine. A study by Cruess of the functions of lye during 
the various stages of olive processing has been previously noted from another 
source (E. S. R., 42, p. 113), as. has filso the description of a new process of 
olivt* pickling by the use of heated, aerated, and circulating liquids (E. S. R., 
38, p. (>17). • 

A process by wlfleh the disagreeable oilers and flavors of inferior olive oil can 
be removed has been developed by Cruess and C, C. Rcalione. The process 
consists of treating the oil at from 18.^» to 190° E. with about 01 per cent of soda 
ash, from 2 to 5 per cent of flne hone-black, and a stream of carbon dioxid, after 
which the oil is cooled and filtered. 

In cooperation with A. W. Christie it has Ix'cn found that olive XKunaco con- 
tains from 6 to 34 per cent of oil, which may he recovered by means of solvents 
such as gasoline, and used In soap making. 

METEOROLOGY. 

Determination of normal temperatures by means of the equation of the 
seasonal temperature variation and a modified thermograph record, F. L, 

West, N. E. Edlefsen, and S. Ewtno (Jour. Agr. Refirarch [?/. jS'.], 18 (1920), 
No, 10, pp, 499--510, figs, S ), — ^This paper, which is a contribution from the Utah 
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Experiment Station, “ gives an approximate solution of the problem of the de- 
termination of the normal temperature at a certain place at an assigned hour 
of the (lay on a particular day of the year. 

“ An equation that shows the seasonal change in temperature is presented and 
gives the mean daily temperature in terms of the time of year. Another equa- 
tion gives the percentage of the mean temperature that the temperature of a 
particular hour of the day Is In terms of the time of day. The product of the 
results of the solution of the equations gives the temperature sought. The equa- 
tion is of general application, inasmuch as the first term is the mean annual 
temperature and the value for the location considered is to be inserted in the 
equation before using it. 

“ An arithmetical solution is also presented. The hourly temperatures, ex- 
pressed as percentages of the mean daily temperatures, are given. The mean 
monthly temi)erature for each of the 12 months must be known for tbe loca- 
tion considered. The mean daily temperature changes approximately one-third 
of 1° F. a day, except from December 15 to .January 15 and from July 15 to 
August 15, when the mean temperature for any day Is approximately equal to 
the mean temp(u*ature for the mcmth. With this information, the mean daily 
temperature is readily calculated, and by multiplying this value by the per- 
centage found In the table for the particular hour considered, the desired prob- 
able temperature is obtained. 

“ In the arid West tbe mean error of tbe method of determining the normal 
temperature is very small, but the mean error in predicting the actual tempcu-a- 
ture is 7®, with 60 per cent of the errors less than this amount. These errors 
are duo largely to the abnormal temperatures produced by rain and snow- 
storms.’* 

Alfalfa seed growing and the weather, with particular i*eference to con- 
ditions ill Utah, J. C. AurFM {Utah Sta, Bui, 171 {1920), pp. S-Sl. figs, 9).— 
This bulh'tin is based ii])on tbe rc^sults of a study of climatic conditions in the 
older alfalfa growing regions, e. g., Persia and Turkestan, and in the humid as 
well as the drier j)ortions of the United States where alfalfa seed production 
lias been attempted, especially in Utah. 

It is shown that “ seed crops are matured occasionally in nearly all parts 
of the United States, but the certainty of the crop and the security of the 
industry are greatest in the Plateau States, where the yields per aiTe are much 
the greatest. A crop is grown in the Central States in those seasons when 
the corn crop fails because of drought; the yields here run from 2 to 3 bu. per 
acre; but over the more arid West, crops of from 4 to 6 bu. are grown about 
four years out of five. The failures of the western crops are due principally 
to such causes as temporary shortage of irrigation water; excessive wet from 
inopportune rains, i>erhaps on a recent watering; desiccating winds at blossom 
time ; untimely spring or autumn frosts ; grasshoppers ; and weevils.” 

In humid regions the seed crop “is strictly limited to the thinnest stands 
on the driest lands, and even there the seed sets in fair quantities only in the 
occasional extremely droughty years. . . . Even In the more favorable arid 
regions the seed crop is very exacting in its current meteorological require- 
ments, from the first spring growth, through early summer maturity, to late 
summer or autumn harvests. . . . The seed crop is a more or less direct 
result of the meteorological conditions which produce the preceding crop of 
hay.” 

The main meteorological requirements appear to be “ a rapid and early rise 
of springtime tempemtures, without setbacks or lack of moisture, to get the 
first or hay crop off the field, also to place the right amount of moisture in the 
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soil for producing a vigorous and thrifty root system, and gel the seed crop 
started off In time to mature before autumn frosts. The summer must be 
quite dry to produce seed rather than stem and leaf growth, and yet moisture 
must be ample and timely for filling the seed. Heavy rains must not wash 
away the pollen. If dependent on natural precipitation, 2 or 3 in. a month 
frern March until June in Utah, wjth from i to 1 in. a month in light sliowers 
from July to September, are desirable. The summer must not i)e too warm, 
particularly at blossom time, as Uie wilting and blighting of the bloom occurs 
readily when moisture is (h^iiciont and winds and temperature excessive. The 
<»I)tinium mean temperatures In w(‘stern Utah are about as follows: March, 
when the hay crop begins growth, 40^" F. ; April, 48® for ra])id development; 
]May, 56®; and June, 65®. . . . 

“The seed crot)s should have a July mean temperature of about 70® and 
August 75° for tlie i>l(>oining and seed setliiig periods. Tf (he average Septem- 
ber t(anperatur<^ is 60® or lower it appears that there is a strong probability 

<»(■ frost h(>fore harvesting is completed. . . . Seed yields gn^ater than aver- 
age in ITtah seem to reipiire an abnormally warm spring, the temix-ratures 
(roin 3 to 5® above* normal, at least during IMurch and April. Such a spring 
.should be folUiwed by a. summer Ironi 2 to 4° cooler than usual to give a slow 
and gradual growth and a consequent better and more extensive setting of 
s(*ed. Mean monthly inaximnrn t(*iupi‘ratur(‘s above 00® in the blooming months 
are unfavorable, and short periods with teniiiera lures above 1(K>” when moisture 
IS d(‘fici(‘nt, cause- light yields. The s(‘asons are sonu'what longer and freer 
from frosts on the gently sloping lands n(‘ar the mountains than far out on 

the fiat lands, the season being lengthened from two to three weeks.” “An 

(‘xcess of cold cloudy weather at blo.ssom time is unlavorable, an optimum 
Ixdng about 30 to 35 per cent cloudine.ss. , . . 

“The average maturing s(*ason lor the i>rincii)al seed regions of Utah is 
about 80 (lays, the first cutting coining about June 15 to 20. Forty days are 
then required to reach the early blossom stage, or cutting time for hay, being 
July 25 to 30. Forty additional days nemssary for maturing the seixl bring the 
liarvest ai)out S(‘pl ember 4 to 0, one or Uvo weeks before the average date of 
first killing frost in autumn. Tla^ exl(*rit of frost injury is greatly lessened by 
cutting the partly ripened seed just prior to a frost, as the seed is much better 
protecpHl in the bunch or windrow. A light frost is w'arded off by irrigating 
the land just prior to tlu* frost. W(‘evil deprixlations are greatcT in cold, wet 
spring seasons, and dry, liot weather in summer fav<>rs wx'evil extermination 
by dust mulching. Afl(‘r a late sjiring heavy pasturing and spraying are recom- 
mended for wxxwil extermination.” 

“There is usually little winP^killmg of ordinary alfalfa in any of the better 
seed growing States, and the plant is a(‘credited with the ability to withstand 
great extremes of heat in summer and cold in winter without esiiedal injury 
to its root system, though the Grinmi, Kaltlc, and sand lucern varieties and 
other hardy strains do Ix^t in Montana and adjacent regions, while llu* 
Peruvian variety does best in the warmer regions of Califiirnia and Ai’i- 
Kona. . . . The Baltic, Grimm, sand lucern, and some others [do besti wiiere 
the general average winter temperatures are from 20 to 25® and summer tem- 
peratuiH^s 70 to 75°, but the Peruvian variety does best where the wintt^r mean 
temi>eratur© is above freezing and the summer means 85 to 05°. ” 

A considerable bibliography of the .subject is appended. 

A further report on Montana climate, E. Btthke and R. M. Pinckney 
(Montam^ Sta. Chr. 87 {1919)^ pp. 15^ ftps, 4 ). — The available data on preclpl- 
177849®--^20 2 
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tatlon and temperature as recorded at 30 selected places in the State are sum- 
marized and discussed, with the particular purpose of giving a comprehensive 
idea of precipitation conditions in the past and their probable recurrence hi 
the future. 

The rainfall data are classified with reference to three natural rainfall dis- 
tricts, namely, eastern mountain, western mountain, and plains districts. “ The 
mountain distri(‘t wc^t of the main range shows an annual rainfall of 15.75 in., 
with extremes ranging from 11 .05 in. to 22.13 in. The average rainfall for the 
growing season of April, May, June, and July is C.23 in., or but 40 per cent of 
the annual. Tn the nortliwestorn corner of the State the seasonal rainfall is 
even a smaller proportion. Only 20 per cent of the rain of the year comes in 
May and June. This district must make a special effort to conserve the fall 
and winter precipitation. In the mountain district east of the main range the 
average yearly rainfall is 10 22 In., varjdng from 11.09 in. to 23.53 in. The 
rainfall for April, May, June, and July is .53 per cent of the annual, and that 
for May and June is 35 per cent of tl)e annual. 

**The plains area of thc^ State is drier than either of the mountain areas, 
The average yearly precipitation is 13.63 in., with a range from 12.06 in. to 15.51 
in* The rainfall for tlie growing season is al>out 55 -per cent of tla^ annual, 
and that for May and June is 87 per cent of the annual. Contrasting the districts 
east of the Continental Divide, it is noted that while the plains distrtet has 
over 2.5 in. less annual rainfall it has otdy 1.2 in. less during the growing 
season and about 0,7 in. less in May and June. 

“Considering next the dry year of 1004 and also those of 1017, 1918, and 
1919, we find not alone a low annual rainfall, particularly east of the Con- 
tinental Divide, but a rainfall during the growing season that shows a lower 
percentage of the total than is normal, whih* May and June show a very low 
percentage of the total ])recipitation. This is i)articularly true of this year, 
1919. We had thus two adverse conditions during the past three seasons; 
first, a low annual rainfall; and, second, a lower percentage of that which did 
come foil in the growing season.’’ The rainfall records at the majority of the 
points of observation agi'ce -witb tlie general average, alt bough there are 
purely local dilTercnccs in rainfall quite aside from the characteristics of tlie 
large surrounding areas. 

In addition to the tables, four charts are given, showing the rainfall for the 
growing season, April to .Tuly, inclusive, at Helena, Havre, Miles City, and 
Bozeman. The records availai)1e lend no support to the belief that the plowing 
up and cropping of the soil causes an increase in rainfall. “ No human activi- 
ties have been able to bring about any perceptible change in either rainfall or 
temperature. There is no argument whatever for this in Montana when we 
consider that not over 10 to 12 per cent of the land area of this State is idowed 
or cropped each year, and probably not over 25 to 30 per cent will ever be 
plowed. It is true, however, that the extremes of wet and drought which recur 
in all localities are most severely felt where from inexperience or lack of 
means the settlers have not arrived at a permanently satisfactory method of 
planning and operating their farms so as to meet these adverse conditions with 
least loss.” 

Data are given which show that the monthly mean temperature during the 
growing season of 1919 was higher than that of any preceding year recorded. 
Limited observations on humidity indicate that dry periods are apt to he 
windy, and that periods of little rainfall and high temperature afe times of 
low humidity of the air. 
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[Weather at Crookston, Minn., seasons of 1917 and 19 IS]* 0, G. 

SK3.VIG (Mirmesota 11 pt. Crookston ISubsia,, 1911-18, pp. 11-15, figs. 3 ). — 
Observatious at the substation at Crookston, Minn., on lii-ecipitation and killing 
frosts, 1897-1918, and on temperature, 1916-1918, are reported, and the general 
weather conditions of tlie seasons of 1917 and 1918 are briefly described. 

The season of 1917 was as a whole the driest on record, the precipitation being 
10.79 in. as compared wilh an average of 21.1 in. for the 21 yours, 1S97-1918. 
“The growing season was 35 days less than the average. Tlie latest frost was 
recorded on June 1 aiaJ the earliest killing frost in the fall on September 2. 
Corn failed to mature. Grass croj>s were sijort. Grain crops were of excellent 
quality and on carefully till(‘d soil gave an a\erage yield. . . . 

“The precipitation in 1918 \\as 1S.07 in. The season was one of the* earliest 
on record, the first seeding being done April 2. Whilii 3.0(» in. of rain fell during 
.\i)rll and 2.96 during May, it came at intervals which did not prevent spring 
seeding. Corn, however, received an unfavorable start. Tlie season was 14 
days shorter than the average. As a result very little com matured. The latest 
frost 111 tile spring was recorded on May 21, and the earliest In the fall on Sep- 
tember 8* . . . Tile season was vta-y favorable for grain crops, the station fields 
and plats yielding aliove the average.” 

Meteorological data, II. W. Eowards {Texas Hta, Bui. 25S {1919), pp. 8- 
10) — Tables are given which show monthly and annual pre<*ipilation at the 
riiillicothe substation, Texas, fnun 1906 to 1917, incUlsi^e, with monthly and 
yearly averagi^s and monthly niaxinnini, minimum, and mean tcmiperatures at 
the same place from 1913 to 1917, inchisivo. 

The average animal rainfall for tin* 12 years 1906 to 1917 was 24.09 in., \ary- 
ing from 12.59 In. in 1917 to 34.81 in. in 1915. The temperature reccu'ds show 
that “the winter tempi'rarun'S do not usually fall below zero. Sununi'i* tempera- 
tures are relatively high, and thus plants requiring much h(‘at, as, for instance, 
cotton and certain sorghums, which are more or less suhti’oiiieal in their nature, 
reach maturity uith certainty. These high tempiu'atures are inod(‘raUM) some- 
what h.v the dryness of the air. ItatlKU* dry atmosphere is not detrimental to 
such crops us sorghum and cotton, but it doi's have an adverse effect on corn, 
soy beans, and olber crops which require a more humid atmosphere for their 
maximum production,” 

SOILS— FERTILIZEES. 

Parallelism of the soils developed on the gray drifts of Minnesota, C. O. 
Host {Thesis, Univ. Minn., l9l8, pp. 6*8, pi 8. 12). — A study of the relation of 
the chemiiail composition and the physical jiroperties of certain glacial soils 
of Minnesota to the age of the drift upon which they ha\e been develoiied 
is reported. 

Ten virgin fiields wore sampled on each of three types, the loam and silt 
loam of the Carrington series and the silt loam of the Fargo scries, rt'pre.seiit- 
ing, respectively, forest, upland grassland, and lowland grassland. samples 

were taken to a depth of 3 ft. in four separate sections, the first 6 in., the 
si‘Cond C in., and the second and third feet. Five fields on a fourth soil type, 
Marshall silt loam, developed only upon the loess overlying the Kansan till, 
were included in the study and treated similarly in so far as part of the de- 
terminations are concerned. Three of the.se were still in virgin forest and 
two were adjacent to land that had been cleared and given over to farming. 

It was found that the texture of the fine earth of each type, as indicated by 
the moisture equivalent, is very similar on both drifts, but the proportion 
of coarser fragments is lower in the soils on the Kansan than in those on 
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the Late Wisconsin. On the older fonimtlon, the original fragments of the 
softer rock (limestones, shales, and cherts) have almost entirely given way 
to tlie processes of weathering throughout a depth greater than 3 ft, A gen- 
eral relation w’as found to exist between the caJcareousness and the texture, 
the finest textured soils retaining the most carbonate and the coarsest the 
least. 

With the two soils of the Carrington series the degree of acidity, as indi- 
cated by the IKmus, the Truog, and the ammonia methods, is the more pro- 
nounced on the Kansan. With the loam the carbon (lioxi<l content is alikt^ 
on botli drifts, carbonates having 1)(>en nunovecl to a d(*j>th in exc(\ss of 3 ft., 
but with the silt loam (altliough on the Kansan the leacliliig has been as ex- 
tensive as on the pre(XHling type) considerable amounts of carbonate sllll re- 
main in the third foot on the I^ate Wiseonsixi. On the fields of the Fargo 
type much less carbonate has been removed in the case of either drift, and 
the reaction is less frequently acid on the Kansmi than on the younger drift. 
On the Kansan the calcium carbonate has been leached out to a depth greater 
than 3 ft. on both the Carrington types, while on the liale AVisconsin the same 
is true for tlie Carrington loam, but there is still an appreeiable (iiianti ty In 
the third foot-section of the Carrington silt loam. Ttie lime, other than that 
In the form of carbonatt‘, is similar both in amount and distribution on tbe 
two Carrington types, but in the first 2 It. in the Fargo silt loam it is coti- 
siderably higher on the Kansan. The mapiosia In each type is very siniiJar 
from drift to drift, but Is (‘onsklerably higher in tbe Fargo sHt loam than in the 
other tJTes. The ratio of total lime to magnesia is slightly higlau* on tlu' Late 
Wisconsin. The ratio of lim(‘ in the form of silic-ate lo magm^ia is very 
similar for each type from drift to drift, except with the Fargo silt loam, when* 
it is lower on the younger formation. 

The i)hosphoric acid is higher on the Kansan ; this l)eing true for ea<*h of 
the three types. On the two prairi(* types it shows a decrease from the surface 
downward, but with the for(‘st type the vertical distrii)ution is irregular. 
Both potash and soda are very similar in corresponding sections frojii tlie two 
drifts, except that with tiie Carrington loam the potash is slightly higher and 
soda distinctly lower on the later glaciation. 

In volatile matter the corresponding sections from the two drifts are very 
similar, except that the Fargo silt loam In tlie surface 6-in. section shows 
nearly twice as much on the Kansan a.s on the T^ato Wisconsin. The organic 
carbon, both In amount and distribution, is very similar from <lrift to drift 
with both of the Carrington types, but in the first two sections of the Fargo 
silt loam it Is higher on the Kansan, in this resembling the volatile matter, 
The forested fields show lower percentages than those on the grassland. The 
distribution of nitrogen resembles that of organic carbon and volatile matter. 
In relative darkness of color there is no diff(*reiice between the drifts In the 
case of any of the soil types, except in the surface 6-in. section on the Car- 
rington loam and the second and third foot-sections on tlu* Fargo silt loam. 
Witli these the soil on the Late Wisconsin is somewhat darker. 

“If tiie three types of soils, studied in detail, were to be classified according 
to the Russian system, the Fargo silt loam would l)e considered a true cher- 
nozem, the Carrington silt loam a chernozem in the early si ages of degradation, 
and the Carrington loam a degraded chernozem. In general, the first 3 ft. 
of soil on the well-drained areas, originally similar in topography and profile 
and later covered by tbe same type of vegetation, are almost Identical on the 
two drifts, which would suggest that the age of the most recent glaciation 
is so great as to have permitted the uniformity in climate and In vegetative 
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cov^% wliidi hus prevailed on the two sides of the dividing line in any locality, 
to almost completely obliternte the effects of the gi*eat difference in age.” 

The soils of Jackson County, H. V. Taktah and F, Retmeti {Oregon Sta. 
Bill, {Ui20), pp. ()2, pi. J ). — This bulletin is intended to supplement a pre- 
vious report on a soil survey of tlu^ Medford area, us conducted by the Bureau 
of Solis of the U. S. Depui-tiuent of Agriculture (E. S, R., tij., p. bRl), and re- 
l)orts tlu' results of chemical anal.vses of sutuples of the represent a tiv<‘ soils of 
Jackson f 'ounty in southern Oregon, together witli some of the progress results 
of ICTtilizer experiments. The an^u diseussed covers about 3-18,1(10 iicres of 
valley and adjacent hill and nunmtain land whi(‘h are mainly of re.sidual and 
jdluvial origin. Th(‘ average texture of these soils is a clay loam. The drain- 
age conditions are in general good. 

TJa^ clamiical anal.sscs show (1) that there is an abundant supply of potas- 
sium, calcium, and magm'shim, (2) that none of the soils are acid, some of 
tlKou containing considerable amounts of limestone, (3) that tlie phosiihorus 
supply is only fair in some t.vpi‘S and low in others, (4) that the nitrogen con- 
tent (also organic inattm*) is prevailingly l<>w, in some cases being already de- 
ticient for the maximum growth of nonk'giiminous crops, and (5) that sulphur 

firesmit m most of tlc' soils in very limitcMl (}uantiti(\s, an<l its supply is one 
of lht‘ most limiting tactors in the growth of erojis, making large demands for 
tins plant food. 

“The soils of Jaikson C^uinty can be made far more productive by lilu'rating 
lilt' latent plant food in them. This (an Ix' done by dei'per ]>lo\\ing, fall jdovr- 
mg. incre.ising tb(‘ humus content proper Iiandling; and a]ipIicatiou of all the 
stable manure, rotation of crops, the growing of ]i‘gume‘<, and irrigation and 
drainage wlierevm’ needed. 

“ Th(^ fuily lertPl'/ers that havi‘ producixl markiHi incrt'nsos in yield arc sul- 
phni* f('rtiliz(’rs for th(^ legumes, nitrogen for fruit trees and grains, especially 
in the lighter sods, phosj'lioriis vihon u<ed in conjiinclion with sulphur on 
alfalfa on soiiu' of the pcx.rer s(m1s. Potash has been of value on only one 
ranch, where the soil is an old .s\^alnp bed largely comjiosed of vegetable 
matter.” 

Soil investigations {Calif (n'nia i^la. T\p1. 19 W, pp. .T.O-dJ), — The results of a 
nnuibiT of studies on the physics, chemistry, and bacteriology- of California 
soils an* summarized. 

Exp(‘ri meats on nitrification indicate that while nitrogen is the limiting 
plant f<HKi element in Oalilornia soils, tin* limiting factor in cruii production 
IS not the ineapacity of the s<»d to eflect nitrification. Studies on the effi'ct of 
.soluble salts on soil by W. P. Kelley imlh'ate that sodium salts; sot calcium 
free from the soil silicates, equivalent am<»uiits of sodium becoming insoluble. 
The extent c»f the nq^Iacenamt is proportionnl to the concentration, and the 
reaction conforms to the mass action formula and is reversible. The degree 
of replacement is widely variable in different soils, being greatest in -heavy and 
least in sandy soils. T*otassium and ammonium salts produce similar offects. 
Calclum salts replace umgBesium. Chlorids, sulphates, and nitrates are only 
slightly absorbed by soils, and idiosphates are absorbed to some extent. Neutral 
soils have tlu* power of neutralizing considerable amounts of sodium carbonate^ 
this being more niark(*d in heavy soils than in liglit soils. 

Studies by D. -P. Wnynick demonstrated that soils may vary strikingly 
within the smuJlest distances at which they can be sampled practicably. 
Greenhouse experiments on the relative availabilities of nitrogenous fertilizers 
in California soils deliclent in nitrogen, using barley as a crop» show^'d that 
ammonium sulphate is superior to all other nitrogenous fertilizers, followed in. 
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order by sodium aitrate, calcium nitrate, dried blood, hi^h-grade tankage, and 
steamed bone meal. In connection with these experiments, C. B. Idpman and 
W. F. Gericke found that the addition of sulphur to fertilizers resulted in as 
good yields with sodium nitrate as with ammonium sulphate, which is taken 
to indicate the need t>f these soils for sulphur. Greenhouse studies by Lip- 
man with barley on the availability of peat nitrogen in sand soil, In which the 
peat was used untreated, trealeil with steam under pressure for three hours, 
and treated with weak sulphuric acid and tlieii with steam under pressure, 
showed that no significant difterences were obtained between controls and the 
peat-treated cultures. This is taken to Indicate that peat is practically use- 
less as a source of available nitrogen to crops In California soils. Experi- 
ments by Wright on the decomposition of soil minerals by bacteria Indicate 
that the acid produced l»y bacteria, chiefly carbonic acid, is responsible for 
the solvent effects on minerals, and it Is the opinion that bacteria are, there- 
fore, concerned in the supply of available minerals to plants. 

Studies on the fixation of niirogeu by Azotobacter by Waynick and Wood- 
liouse Indicate that a very large percentage of the total nitrogen fixed in the 
first studies of growth of Azotobacter in culture consists of amino-acki nitrogen. 
This is taken to indicate that the elementary nitrogen pjissc's through tin' simple 
organic forms before it is made into protein forms, and that tlie nitrogen is 
fixed by combination with hydrogen and not with oxygen. Studios by D. R. 
Hoagland and A. W. (’Christie on tlie elTeet of irrigation waters on the osmotic 
pressure and reaction of various soils led to the conclusion that an irrigation 
water may produce a much more injurious effect on a sandy soil tlian on a 
heavy one. 

[Work in soil chemistry and bacteriology at the New Jersey Stations, 
1918], J. G. Lipman an<l A. W. Btaib (New Jersey Stas. Tfpt, .79 fH, pp. 181- 
i84 ). — ^This report notes the progress in oxyR^rimeuts on the availability of 
nitrogc'B and on tlio acciimnlntion and ntilization of nitrogen in field and 
cylinder experiments during 3018 (E. S. R., 40, p. 325), and reports a reor- 
ganization of the gypsum and iron sulphate experiments. A partial summary 
of the nitrogen availability (‘xperiments has been previously noted (E. S. R., 
59, p. 817). 

The results so far secured on the gypsum and iron sulphate experimc'nts do 
not seem to justify the continuation of the experiment in accordance with the 
original plan, and it has been decided to make a change in both the rotation 
and fertilizer treatment The eight plats have been divided Into two sections, 
four plats constituting a nonlegume and four plats a legume section. Two 
X)lats in each section will receive potassium chlorid at the rate of 50 lbs. per 
acre annually. Tho otlier two plats in each section will receive no potash. 
The rotation is to be as follows; 1918, all plats in corn (winter vetch on legume 
ejection) ; 3030, all plats in oats, followed by buckwheat on nonlegume section 
and soy beans on legume section, as green manure crops; 1920, all plats in 
wdieat; 3921 and 3922, two plats in each section in timothy, and two plats in 
each section in tinK)thy and clover. • 

Soil moisture studies on heavy soils (Calif omm 8!ta, Rpt. 1919, pp. IS, 
14 ). — ^Moisture studies In citrus groves on heavy types of soil by E. E. Thomas 
liave shown that irrigation furrows should not exceed 250 or 300 ft. in length 
In such soil, and that much better results are obtained by the use of a 45 or 
fiO-day interval between irrigations. Less frequent and more thorough cultiva- 
tions are also considered necessary on such soils. 

Improv€^d hydraulic agriculture in swamps, sand wastes, and arable 
aolls, B. Petbocchi (Atti B. Aocad, Geogr, [Fiomw], 6* ser,, 16 (1919) ^ No. 4, 
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pp, 201^27 f pL It fig, i). — plan is outlined, based on preliminary studies for 
tlie reclamation of swamps and sand waste soils, and for the Improvement of 
the arable soils of an area of about 40,000 acres in the neighborhood of the 
cities of Pisa and Livorno, in Italy. 

Alkali investigations (Galifomia Sta. Rpt. 1919 , pp. 65 -^). — A survey by 
W. P. Kelley et al. of the irrigation water supplies in use throughout the citrus 
and walnut belt of California indicates that the major portion is of excellent 
quality but that a considerable portion contains alkali. The poorer water 
usually (‘omes from wells. In a few cases as much as 2 tons, and in a still 
greater number of cases from i to 1 ton, of alkali is being added to the soil 
per acre per annum. 

Studies by C. B. Llpman and L. T. Sharp on the chemical treatment of alkali 
land showed that W’here about 50 tons of strong sulphuric acid were sprayed on 
40 acres of alkali soil there was a clear improveuH'nt in the productive power of 
the soil, hut not great enough to justify the sulphuric acid treatment in practice. 
The efft'ct of the treatment seemed to decrease the second year and showed a 
tendency to disappear. Treatment with sul})hur gave no results. 

A gretmhouse experiment by IJpmau and W. F. (lericke on the of barn- 

yard manure on alkali showed that ap]>lications at the rate of 20 or more tons 
per acre prevented partly or wholly tlio injurious elYects of exc(‘ssivo amounts 
of alkali salts in the seal growing barley. This treatment seemed almost with- 
out eifect in the llfth season. Kxperimeiils on the InfUionce of heavy naials on 
alkali salts showed that with barley tlie sulpliates of copper, lead, zinc, iron, 
and manganese may ]U‘event auy considerable itijury l)y common salt, sodium 
snlpbate, or .sodium carbonate when i)r<‘S(mt in the soil in toxic concent rations. 

Soil alkali, F. S. ITakrts U tah Circ. Jfl {1920), pp. S~7, ftp. f).~-Popu- 
lar inforinution is given regarding alkali in seuniarnl soils, its adion tow'ard 
crops, and metljods of reclamation of alkali land. Tt is stated that the native 
A<'getation and a cla'inical analysis ol tlie soil to a di'jith of at least 0 it. mak# 
an excelhmt combination in determining tin' degree of contamimilion of alkali 
land. Tf sagebrusb is growing vigorously it may lie assumed that the alkali 
content is not excessive. On the olher iiand shmlescah', gix'asewood, salt\v(‘ed, 
and salt grass all indicate the presence of dangerous quantities of alkali. 
Drainagt^ and the proper use of irrigation w\‘iter arc consider(^d (he quickest 
and most eff(*ctive means of reclaiming alkali land. 

Crop yields on the Golden A^alley peat experimental fi(dds in 1918, F. J. 
ArwAY and (k G. SKr.viG {Minnesota Rpt. Crookston 1^'uhsta., J9J7~18, pp. 
90 - 93 , fig. 1). — PYxperiments wdth 10 different grain, hay, and root crops on ti 
peat soil from 12 to 3G in. deep, underlaid by black muck and ycdlosvisli gray 
clay loam, are reported, the treatments being manure, phosphate, and ]iotash, 
and burning. With one or tw^o exceptions there wore marked crop increases 
resulting from manure, phcngpbato, and btirning. It is considered evident that 
these soils need available phosphoric acid, and the benefit of burning is 
ascribed to the fact that the peat ash is regarded as a low-grade phosphatic 
fertilizer. It is considered probable also that potash will he required within 
a few years on part of these peat soils. 

“As most of the grass-covered peat lands of Marshall, Pennington, Clear- 
water, Polk, Kittson, and Ro^seau Cx) unties, and the western i>ait of Btiltrami 
County appear similar in origin and composition to those at Golden Valley, 
it Is not improbable that most of thorn will behave similarly with piiospliate, 
manure, and burning. Peat landowners in these districts are advised to 
experiment on their own fields with acid phosphate on a small scale.’^ 
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The effects of nitrate of soda on soils (Valifornia Sta. Rpt. 1919^ p, 14 )* — 
Experiments by W. P. Kelley showed that after sodium nitrate was used 
annually for a period of 11 years on citrus trees the trees became wholly 
unprofitable and showed the most extreme symptoms of mottle-leaf. Soil 
studies showed that at first calcium was set free by sodium nitrate, producing 
nenotieial effects. In course of time the available calcium became reduced to a 
low point, and further applications of sodium nitrate brought about excessive 
concentrations of soluble sodium In the soil solution. Concurrently, the soil 
became greatly deflocculated and impervious. 

British synthetic ammonia devolopm^mts (Anwr, Fert,^ 52 {1920), No. 6 , 
pp. SO, 07, 100', 10)). — Attention Is drawn to the proposed establishment In 
Great Britain of the so-called Claude synthelic ammonia process which in- 
creases the pressure of combination from 2(X) atmospheres, as used by the 
Germans, to 1,000 atmospheres without reducing the temT>erature at which 
the combination is effected. “ By increasing the j)ressure of reaction to 1,000 
atmospheres the yield of ammonia is increased fourfold, up to 50 per cent, 
while the speed of reaction is eornmensurat(‘}y increased. The power rerpiired 
to com]>ress to 1,0(K) atmospheres is admittedly gi'oater than t(> 200 atinosphertis, 
but there are some esscuitial advantages secured, which in the final result 
makes the total power expended per ton of synthelic ammonia pi-oduced no 
larger than what is required for compression at 200 atmospheres.” 

Tlio report of the British Nitrogen Products t^oiniriittee is also summarized. 

The atilization of dead animals and organic wastes, in the manufacture 
of superphosphates containing nitrogen, A. Morvilcez {indifs. Chhn. 
[raris], 5 (1918), p. 150; ahs, hi Chem. Zimthl, 1919, IV, No. 6, p. JSI) —The 
manufacture of a nitrogen superphosphate from 100 kg. of fiesh, 00 kg, of sul- 
phuric acid, and 200 kg. of raw phosphate is described. It was foxind that 
850 kg. of superph<»si>hate was obtained, containing from 1.5 to 2 per cent of 
organic nitrogen ami 18 to 20 per cent of <‘it rate-soluble phosphoilc acid. 

Barium phosphate experiments, A. W. Blair {Amn\ Fcrt., 52 {1920), No. 
7, pp. 142 , 144 )* — Experiments conducted at the New Jersey Experiment Sta- 
tions with barium i>hosphate in comparison with barium sulpbid, basic slag, 
raw rock phosphate, and acid phosi finite, are reported. The soil used was a 
sassafras loam and the crops grown were soy heans and corn. Tiie barium 
phosphate was added at the rate of 600 lbs. per acre and the other phosphates at 
the rate of 800 lbs. per acre. 

There was little difference between the check plats and those treated with 
lihosp'hates. The oxfinlon is expressed tliat barium phosphate should not be 
condemned without further trial, but “farmers should note that it is a low- 
grade, slowly available material and that the price which Is now being asked 
for it is only a little below the price of acid phosphate, which Is a thoroughly 
tried and readily available material.” 

Conditions in the European phosphate market, W. C. Phalen {Amer. 
Fcrt., 52 {J920), No. 5, pp. 138, 14 O, 142 , 144)* — It is stated that indications In 
the European fertilizer market point to a prosperous condition caused chiefly 
by the growing demand for all classes of fertilizer material in spite of a short- 
age of supplies. It is reported that phosphate rock has been found in Drenthe 
and Overyssel Provinces in northeastern Holland. Analyses show the material 
to be of a low grade, containing only 25 to 30 per cent of calcium phosphate, 
hut it is considered to be of great value as n fertilizer. Low grade phos- 
phate rock deposits are also reported as existing in the Twente District in 
eastern Holland. While difficult and expensive to mine, about 30 tons of from 
15 to 20 per cent material are being produced daily. 
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r>ala on the consuinption of phosphates in France are reported, and it is 
stated that the future i)olicy of the French Government will bo to regulate the 
(exportation of African phosphate rock for many years to insure an adequate 
home supply. The estinmted needs for Franco in 1919 are giviMi as 1,10(),0(X> 
tons of phosphate. It is estimated that approximately 2,000,000 tons of super- 
phosphate can be used annually to great advantage in Spain. Brief data are 
also given on the phosphate situation in Italy. 

Potash recovery at cement jdants, A. \V. G. Wilson {Canada Dept, ilf/arx, 
'Mines Branch Bui. 29 {J019), pp. 34, pis. 0). — Investigations on proaress in the 
devi‘loi)inent of snccessfui ]jroc(\s8es for recovering fK)taslx from tlue dust in a 
form suitable for industrial i)urj)oses are reported and summarized. 

A list of r>0 references to literature bearing on the subjcvt is appendt^d. 

German potash production and i*rices (Amer. I'eri., 32 (1920). No. 5, pp. 
01-69). — Data on the prodindion, use, and export of j^otasli in Germany are 
reported. It is staled that tl»e total i)roduction <»f aetiiul potash for 1919 was 
{ildOOO short tons, of wliich 2G4,(MM> tons were sold abroad, tlie reiiiinnd(*r meet- 
ing ai)out 41 p(‘r cent of home requirements. A further increase in the S(‘hedule 
(»i {)ri{'es of potasli for domestic consumption is announced, amounting to about 
45 iK‘r cent. 

It is not(^d tliat tli<' m^w pric^es are about six times as high as the prices in 
torce at the beginning ot tJie war. Expressed in terms of marks per American 
unit, or 1 per c(‘iU ol actual potasli per short ton, the new price of potash for 
domestic conHurn]>tion are as follows: Crushed carrmlite, containing from 9 to 
12 p(‘J* cent actual ]>o(nsh (KsO), 4 04; ciushed ormh^ salts, lontaiinng 12 to 15 
per c(mt a(4ual j)otash, 5.45; manure sails, containing 29 to 22 p('r c('nt actual 
potash, 0.73; manure salts, containing 30 to 32 p(‘r cent actual potash, 7.55; 
marmre salts, ('ontaining 49 to 42 jxa* cent actual potash, 8.82; muriate, coniain- 
iiig 50 to 00 per cent actual potash, 10.40; muriate, containing 01 per cent K 2 O, 
11,40; and suljiJiate ot jiotash, containing 42 per cent K 2 O, 13.82. ^ 

Prodnclion iirobhans are also discussed. 

Spanish imtash: Good prospects hut Government inactivity (Aincv. Fcrt.. 
52 (1920), Na. 0, pp. 57, 58). — Jt is stated that in the area that has been investi* 
gHt(‘d in Siiain in the neighborhood of Suria tliere are aiiproximately 10,(K)0,000 
tons of anhydrous potassium oxid worth about $731 ,0(K),090 on a tirewar basis, 
other less inqiortmit areas are hrielly (hsscrdied. A complaint is voiced against 
Government inactivity with relerence to tlie Spanish potash di'posits. 

The limestone deposits of New 8outh VVaies, .1. 10. (Ulnio and E. .1. .Tones 
(N. S. Wales (leol. Snrref/, Min. Besourees No. 25 (1919), pp. X1JA-4J-1> 
pis. 91, figs. J1). — This report deals in considerabh* detail will) the diKStribu- 
tion, nature of occurreace, composition, and characteristics of all the known 
limestone deposits of New South Wales, and descrilies the present condition of 
the lime, cemtait, and marble indu.stries and the possibilities of their further 
development. Jt i.s stated that limestone is widely distributinl in New South 
Wales, the more Imiiortant deposits occurring within tlie central and eastern 
portions of the State. 

“ The great bulk of the limestones of New South Wales are remarkably low 
ill magnesia contents, and though the occurrence of dolomite as a mineral in 
veins and ore channels has frequently been noted, tlie workable deposits of 
high-magnesian limestones are few.” 

Numerous analyses of samples of limestones are included. 

fSoils], M. J. Funchess (Alaharm Col. Sifa, Rpt. 1919, p. 19). — Further 
studies at the station ou the toxicity of soluble manganese in acid soils 
(E. S, li,, 89, p, 627) showed that manganese may be regarded as a very good 
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indicator of an acid condition, but that of itself It Is not likely to produce harm- 
ful effects unless present in very large amounts. The toxicity of certain soil 
extracts was apparently due more to the acidity of the solution, or to the com- 
bined effect of acid and aluminum, than to the manganese, whicli was frequently 
found. The results obtained by means of seedling cultures in soil extracts 
indicated that manganese carbonate may lower the acidity of such extracts and 
thus render the solutions Indter mediums for growth. 

Efforts to determine whether salts of aluminum were toxic, more because of 
tlio acidity of such salts than because of the direct effect of tlie aliimiimm, gave 
disappointing results, since tiie aluminum could not be kept in solution when 
the acidity was destroyed. Certain plants, like velvet beans and peanuts, ap- 
peared to be more al)le to throw the aluminum out of solution by neutralizing 
the acid than other ])lants, such as clover or Melilotus seedlings. 

In recent work several soils from north Alabama gave very acid extracts 
after incubation with dried blood. It was shown tlmt each of these soils from 
which very acid extracts were obtained supported nitrilication of dried blood, 
and that soluble manganese was present in large quantities in most cases. 

This work is to be continued. 

The large-scale use of carbon-dioxid fertilization, F. Riedel {Mitt. Dcut. 
Landn\ Oesall, 1919, pp, iSU 467; ahs. in Cimn. 7Au., 4S {1919), No. 121- 
123, Beiluf/e, p, 24o), — Fxp(*riments on the use of carbon-dioxid gas from blast 
furnaces in hotbeds and in oi>en Helds are reported. The gas was conducted 
from the blast rurna(‘(‘s through pip<\s. In the hotbed experiments it was tound 
that the yield of tomatoes In the gassed soils was 2.75 times that in the ungassed 
soils, and the yield of cucumbers 1.7 times that In the ungassed soils. 

Experiments on open plats with a number of crops, including beets, potatoes, 
barley, and lupines showed large incr(*asos in all cases in favor of the gassed 
soils. The method of secmrlng and apjilying the gas is dos<‘ribed. 

^ The use of cane molasses as a fertilizer, Lindet {Compt. Hend. AcMd. A or. 
France, B {1919), No. 28, pp. 737, 738). — A brief summary of Information rela- 
tive to the cause of the crop increases from the use of molasses on soils leads 
to the conclusion that this is due not to the potash in the molasses, but either 
to a favorable influence cm the nitrogen-fixing bacteria or to an increase in the 
solubility of soil elements. 

Crop injury by borax in fertilizers, O. Schreiner, B. E. Brown, J. J. 
Skinner, and M. Shapovalov (U, S. Dept. Agr., Dept. Circ. 84 {1920), pp. 35, 
iigjf. 25), — Earlier experiments and observations by others bearing on the sub- 
ject are reviewed, and preliminary field experiments on the inlluence of a 
Searles Lake potash salt containing 6.25 per cent borax (Na 2 B 4 (> 7 ) when used 
in complete fertilizers having from 2 to 8 per cent potash on potatoes and cotton 
ore reported, which were carried out in cooperation with farmers in the States 
of Maine, New York, New^ Jersey, Virginia, North Carolina, South Carolina, 
and Georgia. 

Investigation of cases in certain sections growing potatoes and cotton indi- 
cated the use in fertilizers of potash salts containing borax {u what proved in 
practice to be excessive quantities. The higher the potash content of such 
mixed fertilizers the higher was also the borax content and the greater the 
damage to the crop. This damage was greatest when the fertilizer had been 
drilled in with the seed, and was more severe where the soil and climatic 
conditions were such as to leave the fertilizer and seed, or the sprouting seed, 
too long in contact with the borax-containing salts. The greatest damage was 
4bne to germination, which was either entirely prevented or much delayed, 
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sometimes many weeks* This showed itself In many missing hills, producing 
a poor stand and consequently a reduced yield. 

It is not thought likely that damage of a permanent character has resulted 
this year on the fields subjected to this borax trouble. This is indicated by the 
fact that rainfall immediately following the application of the fertilizer, a 
nioistcr condition of the soil when applied, a slightly reduced quantity used, 
owing to the improper regulation of the drill, or a better distribution in the 
soil, especially when broadcasti^l all tend toward a marked reduction, even 
to the vanishing point, in the harmful effect of the borax. 

Analyses showed that the borax c()ntent in many commercial mixtures found 
on affected farms was rather high, varying from 0.78 to 2.3 per cent. An ex- 
amination of the potash salts occurring in commerce showed that some con- 
tained as much as 12, 20, and even 30 per cent of bqrax. 

In the held experiments no such serious injury has resulted as occurred in 
<‘ommercial fields, but even here the yields were materially affected. 

Ill addition, greenhonsM> stmlies with i>ots to obtain data on the limits of toxic- 
ity of borax are reported. A large number of fertilizer mixtures were used with 
wheat and cotton as the plant indicators of toxicity, and with a mu<*h wider 
range of borax (‘onteiit than was feasible in the lit'ld experiments. This in- 
dicated for wheat plants a toxic limit of 2 to 3 lbs. of borax per acre, while 
with cotton this toxic limit appeared to he higher, between 8 and 0 lbs. p^^r acre. 
The reactions were in all cas(‘s de(‘isive ami left no doubt, as to the poisonous 
action of the borax on the plants. 

Iiisiwctioii of commercial ft^rtillzers for the season of 1919, 31. I). 

II \SKiNs ET AL. {MasHorhufietl s >S7r/. Control Scr, BuL 12 {1919), pp. 5~77). — 
This bulletin contains the results of actual and guarantied analyses of 615 
sjiniplos of fertjliz(‘rs and fertilizing mat(‘rials colieeted for iiisT)ection in 
IVlassachusetts during 1919, together with a list of manufacturers and brands, 
and data on composition, cost, and valuation of ermie stock materials. 

A stud.v of the nitrogen used in tla^ niixi'd complete fertiUz<'rs for 1919 
showed that tlie average total nitrogen found was 2 65 jx'r (‘(‘nt, made up of 
nitrates and ammoniates 1,35 ]>or cent and organic nitrogen 1.3 per cent. The 
av<‘rnge total nitrogen found in ammoidated superphosphate was 3 5 per cent, 
of which nitrates and ammoniates made up 1.56 ))er cixit and organic nitrogen 
1.94 per cent. Of the total phosphoric acid found in the complete mixed ferti- 
lizers, 85.5 pel* cent was present in available form ami 6G4 i)er cent of tlio 
availaiile phosphoric acid was in water-solul)Ie form. In tiie case of the am- 
nion iated siiperpliosphates, 87.9 per cent of the total phosphoric acid was in 
available form and G1.2 per cent of the available phosphoric acid was in water- 
soluble form. 

The aA’erage complete fertilizer containinl 1.88 per cent of water-soluble 
potash. Out of a total of 119 brands analyzed, 47 failed to meet the minimum 
potash guaranty and 64 fell below the minimum gujiranty in one or more 
elements. Out of the 159 brands of ammonlatiMl superphosphates analyzed, 
34 fell below the Tninlmum guaranty in one element, but none of the brands 
W(U’e deficient in both elements. Other valuation data are included. 

[Fertilizer analyses], 11. E. Rose and F. T. Wilson {Fla. Quart. But. Dept. 
Agr., SO ( 1920), Ao. 7, pp. — Special analyses of 284 samples of fertilizers 

and fertilizing materials taken by purchasers in Florida during 1919 are re- 
ported, together with actual and guarantied analyses of 4 samiiles of fertiliz- 
ing materials termed illegal and collected for official inspection. 

Analyses of fertilizer by the Department of Agriculture for 1919 (Fa. 
Dept, Agr, and Immigr. Buis. Jflf5 (1919), pp. 10-SO; 1J,6 (1919), pp. 11-^25; 147 
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(t9t9), pp. 9-24) • — Actual and ^juurantied analyses of 513, 335, and 370 samples 
of fertilizers and fertilizill^^ mateiials, and 5, 8, and 11 samples of lime, re- 
spectively, as made by tbe Virfrinia Department of Agriculture during 1919, 
are reported in these i)nl)lications. 

Analysis of fertilizer by tht‘ Department of Agriculture for 1919 (Fa. 
Dept. Apr. and hnmigr. Bui. 1/^* pp. 8-/7). — Analyses are reported of 

56 samples of fertilizers and fertilizer materials, 8 samples of lime, and ‘2 
samples of lime and potash, offered for sale in Virginia during the fall of 
1919 and found to be deficient within the 1(‘nns of the fertilizer inspection 
Jaw. 

AGRICTJLTTTRAI BOTANY. 

Effect of the relative length of day and night and other factors of tlie 
euviroiimeiit on growth and reproduction in i>larits, \\\ W. CJaknku and 
TT. A. ALrjvun (Jour. Apr. Research [//. K.], IS (1920), No. 11, pp. 5rtS~Ji06, pfs. 
16, figs. 8). — The results are given of investigations carried on by the authors 
in the Bureau of Plant Industry, V. S, Department of Agi'iculturo, in whi(‘h 
a tlark (*hainber was used for growing idants, by which the nnniber ol hours 
of exposure to sunlight could be controlled. As a part of the investigation, 
a series of plantings of soy beans was made in the field at intervals of thr(*e 
days throughout the season, iu order that the effects producoii by different 
dates of jfianting could b(‘ coin] »a red with those produced by artificial short- 
ening of the daily exposure to light. 

Tobacco, soy beaus, and a large number of other plants were ex])eriin(aded 
with, and it was found that the relative length of the day ^^as an iniiHudant 
factor in the growth and (Uweloj)uient of the plants, particularly with res]>e<^’t 
to sexual reprodticlion. lii some species it was found tiiat tla^ normal plant 
could attain flowcwing and fruiting stag(‘s only when the length of day fails 
within certain limits. Oonsecpiently, these stages of development are ordi- 
narily reached only iu certain seasons of the year. In the absence of favor- 
able length of day for bringing into expression the re]>ro(lnctive pro(‘esses in 
certain species, vegetative ilevelopinent was stiid to (continue more or less 
indertnitidy, thus leading to the jdienoiiierion of gigantism. On tlie other hand, 
under the influence of a suitable length of day, precocious flowiadiig aial fruit- 
jug may be induced. In this way certain varieties or species may act as 
early or late maturing, depending on the length of day to which they happen 
to be exi)osod. The species exi>osed to a length of day favorai)le to growth 
an<l sexual reproduction have shown a tendency to assume an ever-blooming 
or ever-bearing type of development. 

The relationship between annuals, biennials, and perennials was studied, 
and under artificial conditions it was found possible to change the nature of 
the plants iniiterially. In all si)ed(‘s .studied the rate of gr(»vvth was found 
directly proportional to the length of the daily ex]K)sure to light, but within 
the limits of the experiment light intensity was not found a factor of im- 
portance. Willi soy beans, limiting water, inducing temporarily wilting daily, 
was without eflect on the date of flowering, although the drought hasttmed 
the final maturing of the seed. Interrelationships between length of day and 
prevailing temperatures of the winter season are said to control successful 
i*eprod action largely in many species and their ability to survive in certain 
regions. The authors point out that the relation between the length of the 
day and the time of flowering is of great Importance In crop yields, and indi- 
cates the necessity for seeding at the proper time. 

f Botanical studies by the California Station] (California Sta. Rpt, 1919, 
pp. 14, 15, 67, 68). — ^The effects of alkali on citrus have been found by W. P. 



1920] AGRICTTLTUEAL BOTAHY. 819 

Kelley to vary widely for different localities. They are usually markcHi by 
chlorosis, mottling, yellowing, or burning of the leaf margins or tips, i)erhap8 
also premature defoliation. In all these cases, fruit yield and quality are 
usually impaired, and in extreme eases the trees become unprolitable. lionions 
are more sensitive than oranges to alkali. Suitable manuring, watering, and 
drainage ()ffer promise of success in restoring normal conditions. 

The composition of normal citrus tre(‘S is said to alter rapidly as growth 
proceeds. The young leaves contain relatively higli percentages of nitrogen, 
phosphorus, and potassium, whicli attain their maximnm during the first (> or 
8 weeks of* growth and decrease considerably .just before the leaves fall nor- 
mally. Calcium exceeds }K)tassium after th(‘ lirst week, and attains to 5 per 
cent or more of the dry weight of tlie leaf at matiirhy. 

Mottled as cmnpured with normal heaves <‘ontain loss calcium and more 
potassium, phosphorus, and nitrogen Trees showing mottled l(^af are ab- 
normal in not securing the requisite calcium and in ahs()ri)ing (‘xcessive amounts 
of potassJum. This tendency, though most marked in the leaves, is evident in 
odicr i)ortions of the tre<'. 

The casual variability in the yields of orange, hanon, walnut, and apple 
orchards ha*^ been do(('rmined by L. I >. Thih'lielor and FI. S. Reed with special 
refererKM' to its hearing on the valii(‘ of small plat trials as compared with larger, 
continuous plats. kn(>wledge of the normal yield of a jilat often being irn- 
rtorlant in comparisons. 

Critical studies on cnllure solutions for plant growth have been made by 
I). D. Waynick, the object being to eliminate errors in inetliod and to ap- 
praise past work in tlie light of knowknlge of such errors. Ihiefly stated, it 
has been shown that th(‘ sizes of containers for culture solutions have been 
too small in the past, and that difference between so-called good and poor 
solutions almost disappear or lose signitlcaiuv wlaai studi(‘d on a statistical 
basis. It is found, jilso, that th(‘ season is an important factor as to differences 
between good and poor solutions, the diffenaices being much grt^ater between 
the two in the late spring than in the winter under gn'eiihouse conditions at 
Berkeley. The variability in the growtli of the plants in the poor solution 
is much greater than that of the plants In the good solution. 

A new method of obtaining the soil solution has been devised by C B. 
Lipman, which i.s said to he simple, direct, and efllcacious. 

The r61e of the tapetiim, M. MAsemf; {Compf, Rend. Aead. Set. [Pan‘,9], J68 
(7919)y No. 22, pp. 1120-1122, fifps. If ). — ^The author gives an account of studies 
intended to furnish pi'edse information reganling th(‘ nature, behavior, func- 
tion, and fate of the tapetnin, chiefly in Datura arborea {Brngrnanma eaudida), 
and as confirmed by observations on other s]WH‘ies. 

This layer la said to accnmnlate nutritive materials in a dissolved condition 
in the cellular vacuoles. Tliese materials are afterwards transformed, result- 
ing in the elaboration of stai*cli, fats, and other bodies, which are delivered to 
the pollen. This activity is followed by the degeneration of the tapetal cells 
and the nuclear multiplication and other modifications wdiich are in close 
relation with their functions and alterations thereof. The tapetal layer is, 
therefore, clearly defined by Its functions, which are nutritive and secretory, 
conforming in thc^ course of their evolution to the general laws of cellular 
biology. 

The absorbent power of root tips, H. Oottpin (Compt. Rend. Acad. Bei. 
[Paris’], 168 (1919), No. 10, pp. 619-522 ). — Rxiyerlmentation with peas as here 
outlined has led the author to the conclusion that root tips possess absorbent 
power as regards water, and that this power permits the plant to attain tlie 
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maximum growth consistent with the available quantity of nutritive sub- 
stances and with other conditions. 

The transformation of the plant ovule into an ovary, J. A. Hakris {Proc, 
Son, Expt. Btol and Med,y 16 {1919)^ No. 8, pp. 13i--lS6). — In a study of basal 
and of placental prolification in fruits of Passiflora prcunlis. it was found that 
the former occurred in aixmt 3.8B per cent and the latter in 0.039 per cent of 
the cases. Both occurred at the same time in 18 individuals out of the 568,098 
fruits examined. Basal prolltication, while presenting morphological problems, 
is considered for reasons stated as not having the physiological signiticauce 
attaching to placental proliticalion. 

Germination of barley pollen, S. Anthony and H. V. Harlan {Jour. Agr. 
Research {U. 8.1, 18 (1920), No. 10. pp. 525-636^ pis. 2. figs. 2). — ^lilxperiinents 
were conducted by the Bureau of l*lant Industry, U. S. Hepartmont of Agricul- 
ture, to determine the viability of barley pollen in various solutions and in dif- 
ferent moist chambers. Extensive studies wore also made of fertilization xinder 
held conditions, using pollen in eight successive stages of development. 

The artificial germination of the pollen was found very difficult, but under 
properly controlled moist chamber conditions a certain degree of success was 
attained. It was found that a proper range of humidity must coin(d<le with a 
certain range of temperature. The retention of viability by barley pollen when 
stored under various conditions was studied, but no satisfactory results were 
obtained. A study of Ibe conditions governing fertilization in nature is said to 
show that conditions unfavorable to fertilization are also unfavorable to 
progress in the development of iRdlen and vice versa. In this way natural 
fertilization is assured. 

Ditpciousness in Thalietrum dasycarpum, J. II. Rchaffner (Ohio Jour. 
Bci., 20 {1919). No. 2. pp. 2.5-3Jf). — ^The author contributes to the general prob- 
lem of the nature of dice^dousriess a number of ohscrvations made on T. dasy- 
earpum as representing a genus of plants cpilte low in the (wolutionary scale yet 
showing considerable sp('cializatioii. This species presents no imT>ortont sc^xual 
dimorphism as hetweem staminate and carpellate plants except in the spf>rophylls 
themselves, and hut little between stamens and cari>els before the linal elonga- 
tion of the filaments. 

A considerable percentage of the individuals are apparently strictly staminate 
or carpellate, and from these extremes, intermediates grade up through all 
degrees to individuals which produce nearly «an equal number of stamens and 
carpels. The inlergradation as regards sexual characters is illustrated by 
examples, and it is thought that almost any degree of expression of maleness 
or femaleness could be found. Great diversity of sexual expression can be 
found on different branches of the same inflorescence. In T. dasycarpum and 
some other plants maleness or feraalene.ss may not he exT)ressed until a late 
stage has been reached in the vegetative growth of the annual shoot. The facts 
noted In this connection are discussed in their supposed bearings, more particu- 
larly on the question of the nature of sex and its developmental history. 

Ainygdaloi>ersica formonti, G. Rivii:RK and G. Batlhache {Compt. Rend. 
Acad. IParis], 161 {1915), No. 17, pp. 497-W9; 168 {1919), No. 10. p. 525).— 
In the first of these two articles, an account is given of the spontaneous develop- 
ment In 1908 of almond shoots on the trunk and branches of old peach trees 
originally grafted on almond stocks, these shoots being situated as much as 2 
mefers from the graft union. This phenomenon was examined in 1910 by a 
Oommisslon of the French National Society of Horticulture and studied by other 
botaiiists. The name A. formonti was given to this production, which was con- 
sidered as a graft hybrid by L. Daniel, 
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Blooms perfectly typical of almond appeared on these shoots each year, 8 to 10 
days earlier than on the peach trees (trunk and branches) bearing them. The 
resulting fniits were typical and during 1915 attained sufficient growth to dis- 
play characters of bitter and not of sweet almonds. Plantings were made test- 
ing fertility and heredity. 

Record is also made of the development at other places named, a])parently 
spontaneous, of almond branches on peach trees. 

As wset forth in the second article, tlie seed from one of the almond fruits, 
referred to in the above note, was j)! anted Ai)ril 25, 1016, and demonstrfited 
fertility in this strain by producing a tree. This luus, during three years, dis- 
played only characters whicii are appropriate to tlie almond, and which are 
particularly pronounced as regards the heaves. 

It is further stated that in 1917 the original almond shoot produced three 
more fruits, tiie seeds of which were planted in 1918 and produced each a 
\igoroiis young almond tree. This is regarded as evidencing the normal fertility 
of A. formonti. 

Production of glycocoll by Isaria densa, M. Molliard {Compt. Rend. Arad, 
167 {1918) y No. 22, pp. 186-7S8 ). — On various protein substrata 
with certain additions, / densa effects u notabU' production of glycocoll. 

Egg albumin a.s a complete food for Isaria densa, M. Moluard (Compt. 
Rend. Aead. [Pariff], 168 (1919), No. 10, pp. 528, 521f), — Further work with 
1. densa has shown that the utilizalion of alhumiri as substratum Is more rapid 
than when this Is impregnated with a saccharine solution, and that in the former 
case a more considerable oxidation also (>(*curs. Other observtitions are noted. 
Egg albumin prepared as indicated is said to satisfy all the nutritive raiuiri*- 
luents (»f T. densa. The phenomena of intense oxidation of egg albumin are 
thought to l>e corrida ted with a very weak respiratory quotient and tlie forma- 
tion of oxalic acid. 

The relation between the number of chromosomes of a species and the 
rate <»f elimination of mongrel blood by the pure-sire method, H. H. 

Laught.in (Proe. Soc. Expi. Biol, and M('d., 16 (1919), No. 8, pp. 1S2~1S4).~- 
Kesults with discussion are given of calculations said to show that in breeding 
as far as the Fc generation by means of jmre male parents in a 12 chromosome 
species ( as Illustrated by man ) the probability that a given species carries ab- 
solutely no mongrel descended chromosome is 1 : 0.205. From this it is concluded 
that beyond the Fo generation selection for mass improvement by the pure male 
method in a 12-chromosonje stKKdes is practically ineffective. 

A Banvinian statement of tlie Mendelian theory, H. F. Roberts (No lure 
[London], 108 (1919), No. 2598, pp. J^68, >^67/). — The author notes, with discus- 
sion, a number of statements by Darwin in his Animals and Plants under 
DoriH'sticatloTi, which he beluwes constitute virtually a statement of the Men- 
delian thc'ory of the distribution and recombination of factors in hybrid off- 
spring. 

FIELD CEOPS. 

Report of agriculturist, E. F. Cauthkn (Alahama Col. 8lta. Rpt. 1919, pp. 
15-18). — The \vork in 1919 with cotton, corn, oats, wheat, soy beans, rye, and 
vetch and other forage crops is brietly Jioted. 

The results of a breeding test with Cook 588 cotton indicated that the ap- 
pearance of black and green seed, which i.s an undesirable character, is capable 
of elimination. Cook No. 1110 cotton surpassed th(* next most productive 
variety in the regular variety test by 02 lbs. of lint cotton per a(‘re. Hybrid oat 
No. 651 Is reported as showing I’esistance to winterkilling. Alabama Bluestem 



822 


EXPEKIMEKT STAXIOK EEOOBD. 


[Voh 42 


wheat gave a marked increase in yield over Fulcaster and other widely-^?^own 
varieties, and matured about 10 days earlier than these. Among varieties of 
vetch under test Oregon No. ia420 did not lodge badly, remained gn'en to the 
ground, and showed but little stein disease, while a strain of Anguatifolia did 
not shatter the set^d badly wlien ripe. 

3n fertilizer experiments on coastal plain soil nitrate of soda and calcium 
oyanamid, applied under coni at the time of planting and as a side dressing 
at different stages of growth, gave an increase in yield of 150 per cent and 
50 pei‘ (*ent, respectively, but when similarly applied to cotton the yield in- 
creases w'c've nearly (xiual. In a 12-year t(^st with (iiffereiit sources of nitrogen 
the continuous use of sulphate of ammonia reacted injuriously upon the 
growth of sorghum and oats. Experiments with different sources of potash 
as fertilizers for wheat, corn, and cotton on coastal plain soli did not show 
maidved differences in yield. 

[Work with] farm crops ( Calif orwia Rpt. 1919, pp. 70), — Pre- 

liminary studies by .1. W. (lilmore and W. W. Mackie are reported as showing 
tliat a prop(*rly cultivated tallow contains at the close of the season about three 
times as much soluble nitrogen in the upper 2 ft, as on uncultivated fallow. 
On a series of i>lats of the cultivahxl fallow 44 -bu. of wheat and 7(> bu. of 
barley i)er acre were produced during the somc^what unfavorable season of 
1010 

In a series of trials by Gilmore the yield of wheat on plats continuously 
cropped for 5 years declined from 48.2 bu. to 11 bu. per acre. As compared 
with these results it is noted that the average yields of 3 plats alt(-‘rnate1y In 
wheat and fallow w(‘re 15.8 bu., 48.44 bu., and 44.G1 bu. per acre in 1014, 1016, 
and 1918, respectively. 

The results of a rotation experiment by Gilmore and B. A. Madson in widch 
wdieat w*as alternated with peas or vetch, and these crops tnrne(i under, fur- 
nishing about 1,(K)0 Ihs. of dry matter per acre, brought out the value of main- 
taining n favorable amount of organic matter in the soil. The use of sulphate 
of ammonia and nitnite of soda in growing wiieut in different parts of the 
State on soils insuflicieiitly suppli(*d with available nitrogen w^as found by C. 
B. Lipman to be of decided advantage. 

Variety tests with barley, conducted for 9 years, are reported by Madson 
and G. W. Hendry as demonstrating the superiority of Mariout over Coast 
barley in yielding capacity, drought-resistance, and earliness. Mariout also 
shattered less than Coast barley. An irrigation study with barley by S. H. 
Beckett, covering 8 years, indicated that in seasons of deficient rainfall the 
application of irrigation water produced a material increase in yields up to 
a total of 22 acre inches of rainfall plus irrigation water. It is concluded from 
the results that in wet years with a normal distribution of the rainfall the 
application of irrigation water is not warranted. 

A rotation of grain, sugar b(*ets, corn, and potatoes was tested by Beckett 
4 years in different combinations under varying irrigation treatment, but no 
particular rotation of these crops was indicated as being preferable. During 
the succeeding 4 years the same area was cropped exclusively to grain and 
lieans. The results in general showed a decline In yield, which is attributed 
to the Increasingly poor physical condition of the soil resulting from con- 
tinuous irrigation without the addition of organic matter. 

In work with grain sorghums by Madson and Hendry the selection of the 
superior heads for seed resulted in yields ranging from 2,500 to 5,000 lbs. per 
acre as (‘ontiasted with less than one-half those yields by ordinary methods. 
At the University farm on land previously cropped to cereahs, Madson and 
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P, B. Kennedy found tlmt Sudiin gnisK produced 3,554 lbs. of hay per acre 
with only 8.S4 In. of rfiinfall. Yields of 5 l<»iis of hay per acre wen* secured in 
years of normal rainfall, and of 5 to 0 tons per acre with irripition. 

Accord inj? to studies by Hendry made on alkali tolerance of beans the 
varieties observed were grouped as follows: Most tolerant — Blacker (% Horse 
bean, Garhanzo; moderately tolerant — Lima, Tepary; and least tolerant — 
Small white. Red Kidney, large while, Pink, Red Mexican, Bayo. In this con- 
nection a table is given showing the percentage acreage distribution of tin' 
s(*veral leading varieties for the northern and southern counties, the Sacra- 
mento and San Joaquin Valleys, and the Oenlral Coast region. Data ])ro- 
sented with nderence to the <*omposition of California bean varieties imve 
b(*en previously noted (E. S. R, 31), p. lidd). 

Notes are given on work bv Gilmore and W. S. Wilkinson on the irrigation 
ol <'()tlon in the Imperial Valley and on cotton production in the Sacramento 
and San Joaquin A^alleys Tests at Kearney Rancli arc* reportc'd as showing 
Huit both the short staple or upland tyiie and the long st.ipks or Egyptian 
l.NjK*, eaii be grown successfully. Yields of over 2,000 (bs. of seed cotton per 
acre are recorded for Durango, Yuma, and Idma cotton wUb a variation 
of lint from 28 to 32 per cent. 

A study by W. kk l*ackard and Wilkinson of tbe influence of irrigation in 
tJi(‘ ImjM'rmI Valb*y on (be pr(wal(‘nc<» of alfalfa roots in different t.A'jics of 
soil is i('port(‘d. It was lound that in sandy loam soils where water was 
fqiplic'd fr(*quen11y and in small amounts 5182 per (‘cnt of tbe roots W(*rc in 
<li(" fiiNl foot of soil. AA'heri* an opnnmni amount of u at cr v.'as a])plicd at 
i'r(‘quent imervals llu* perci^ntagc* ol roms for ('.icli fo(»( from tlie first to tiic 
siNth was as follows: l'5rsl, 0.51 ]»(>r cent; second. IS 1 ; third, 11.15; fourth, 
Id 71; lifth, 12,-18; and slxtli, 8 92 pew ( out, or a total of 79 0 p(‘r c(a)f in tlio 
upper G fl. of soil. In soils willi the wafer talde wbhJii G, ft. of tie-* surface 
79 13 p(M' cent <d’ (!«<' roofs W'<‘re in the U]t{>(*r 2 ft of tie* soil. A ^lud}' b> 
T. V. TaNcrmhli of the labor rcwiini'ed to liarvesi alfali.i, eonducled at ["ih 
s(*i"<ity faim w'hile banesfing |]h‘ tirsf nop for ihc* ;o‘ason of IPIS, show'f d 
that Mk* labor expc'iulitiire could Ik* redu<*(*d fi‘oin G8 fo 5 h<»uis jin' ion 

Not(‘N b,\ Kenn(*(l.\ on tla* culture and ^abu‘ <-i llarding griist. {r/iafarn ,s}r'n- 
ffjjfcjy/), Snulo grass i Duliavid), and Naj»i(‘r 'odder { t^cnni^a tuni 
/)((rp'nicunt ) arc* presented. ''I'la" r<*su]ts <»r analxsC' b\ L. . Albia* <*f ripe a!id 
g7'(*('ii enstoi' b(‘ans, showing that tb<*j*e is ]>r<U‘} ieall.\ no diflerenee b('tw’e'*n The 
oil contcuit of the rijee arnl fhc' gre<*u iK'ans. urc* tabulated,. 

Experiments by G. P. Gray on tin* chenneal c-ontrol of the morning glory 
iiv iiK'ans of arsenic* as a ST)i‘ay on the tobag.c* inda-afed that a snfll(anitl> high 
fnimidity at the time of application to permit tlx* ahsonifion of the ]>ois()n be- 
fore the s])ray dries, and a degree of niatnnty of tlx* plant ])ermit1ing a down- 
w%ard iTxiveinenl of the poison to the roots, are absolutely necessary coixlition^ 
tor success. 

The growdh of sunflowers wais studied by H. S. Reed to determine the rein- 
live superiority of good plants for plant-breeding ])urposes. It was found that 
variatioirs in size wawe not necessarily due to variations in the soil, nmisture, 
or other external conditions. Plants small at maturity \vere geix*rally small at 
the beginning, and those large at maturity show^ed a well-marked superiority 
from the start. Then' was evidence that height is dcdiTinined by factors dis- 
tributed at random through the population, and it was found that the distribu- 
tion of the relative height of the plants was fairly equal. The tallest and the 
shortest plants were observed as less variable in regard to their mean relative 
height than plants more nearly of average height. 

177 ^ 49'^— 20 a 
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[Keport of field crops work In Minnesota, 1918], A. Bobs {MmneHOta 
Sin. Rpt. 1919, pp. SS-J^l, 52). — DescTlplions are given of variety, culture, and 
breeding (‘\i>eriiiients with (‘oreal, forage, and other field props for the year 
ended June HO, 19T0. Earlier work along the same lines has been previously 
nol<‘d (E. S. K., 40, p. 781). 

In the <‘(M‘eal bree<]ing work two winter wheat varieties of particular value 
and uanu'd Minturki and Minhar<li have been developed from crosses hetwa'eu 
Tuilvcy and Odessa. A new proniising barley variety named Minsturdi is 
r<‘p(irted as produced from a cross between South Afru*an and Manchuria. A 
dm urn \vh(‘at named Mindiini, whicli is a good yi<dder, is described as a selec- 
tinii of th<‘ Arnautka gnuip. h’irst generation cross(‘s between high protein 
sdfdertilired strains of Minnesota No TH corn gave somewhat btdter yitdds 
and {u* 0 (lncerl LOl per cent more iirotm’n tluin was secured from ordinary Mlnne- 
solii No. IH <'a'n noimally ppHiuated. 

In gradi variety trials Mindum, Manpiis, and Preston wheat proved of eciual 
\;due laiK'olii, Sll\(*rmine, A'idory, Improved Ligowo, O. A 72, and Minota 
oats gave pra<‘li<'ally equal yitdds and outranked other varieth‘S in production. 
I'wo cross< s he1\^(‘en T.ion and Maiielmria i)arl(‘y ga^e tlie higlU'St yield of the 
Mirh'ties tested. <p*imm alfalfa sown in 1914 yielded three crops In 1918, wliile 
coiumori alfalfa on adjacent plats was entirely kilUnl out. (k>operative produc- 
tion and fllstrlbul ion of seeds of various field erojis, including sugar bisds, are 
hrieHy ii<‘t<M], 

TIk' ix’sults of studi(\s in the division of liortleulture on (h^generacy in the 
potat(« sfiowoit that straw mulch and shading had no material otfe^'t on tubers 
nlr(‘adv ininniug out, but gave marked r<‘sults in iiiaintaluing the ju-oducl ive- 
ness and vigor of new slock. 

|K<qiort of iieUl crops work at the Oookstoii siibstatJoii, Minn., 1018], 

(1 C, SmviG (M noK'^ola Sta. Rpt. 1919, pp, 66-68, 7d-7d) —N'ariety, culture, and 
ft'rtill/<‘r trials with 'various field crops (‘onduct<‘d during the year in continua- 
of similar work already rei)orted (E. S. It., 40, p. 782) are described*. 
The season ot 1918 is noted as one of tlie most favorable on record. 

Tlie leading varieli(‘S and their yields per acre were as follows: Mindum 
wheat, 48 8 bu ; Marquis wjieat, 87 8 bm; Svauhals barley, 57 bu ; Iowa No. 
105 oats, 88.6 bu. ; Iowa No. 108 oats, 88 Im. ; Minnesota No. 2 rye, 38 hu. ; 
Bangolla field p(‘ns, 25 5 bu ; Minnesota No. 19 flax, a wilt- resistant variety, 
18.5 bu. ; Semipalatinsk No. 2445 alfalfa, 6,177 Ibs.^ in two cuttings; (liant 
Sugar h\?(’ding mangels, 28.8 tons; Prizewinner rutabagas, 500 bu. ; and Masto- 
don stock carrots, 10.6 tons. Bronie grass yielded 4,800 lbs. per acre, timothy 
2,600 lbs., and sweet clover 2,500 Ihs Tlie highest jdeld of hay, 4,800 lbs per 
acre, w'us secured from a mixture of hroine grass 10 lbs., tall meadow oat grass 
6 lbs., white clover 2 lbs., and alfalfa 4 lbs. per acre. 

In 1918 under favorable st'asonal conditions oats sown at the rate of 8 pk. 
I>er acre gave the best yield, while for the 6-year period the use of 18 pk. per 
acre has given the highest average yield. Sowing on plowed land, corn stubble, 
or on corn land, with part or all of the stalks standing did not give sufficient 
protection to winter wheat to make its culture profitable. In the different crop- 
rotation tests in progress, wheat produced 24.7 bu. per acre in the 7-year rota- 
tion, 19.8 in the 5-year rotation, 18.4 in the 4-year rotation, 19.1 in the 8-year 
rotation, 17.2 in continuous cropping with clover, and 17.4 bu. in continuous 
cropping. Oats yielded 42 bu. in the 7-year rotation and 55.7 hu. in the 5-year 
rotation. Barley yielded 16.8 bu. In the 7-year rotation and 30.6 in the 3-year 
rotation. 

Wheat showed a much more marked benefit from acid phosphate In 1918 than 
it did In earlier years. Barnyard manure when used alone gave as high yields 
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as when roinforml by acid phosphalo or rock pliosphato. Tn goiioral the in- 
crease in yields from ricid phospiaite has not been sufficient to make its use 
clearly protit able on the soil under test. 

In \arlety tests with potatoes Green Mountain and its seedling, the Kremer 
seedliiiK, ^ave the best yields of tla^ late varieties, yielding? and ]28.(i bu, 
per ju re, resi)ei'n vely, while Early Ohio prodnci'd 128.0 ))U. per aei-e. In an 8- 
year test the standard vari(‘ties produced the t’olh'wiim avera^^e yields: Green 
Mountain li:8.r>0, Ifural New Yorker 119.20, Early Ohio 1JJ1.7S, Irisli (Gobbler 
10(5.18, Iturhank iH.7, and Triumjdi 79.04 lui. per acre. S(‘ 0 d tahers of Early 
(iSoc yrowa at the foiii* substations in 1917 were compart'd at Orookstoii in 
1J)IS Th(‘ Idyla st yield, 2991 bn. i>er acre, was seourtvl fi'om the seed jLrrowii 
at (h-ook.sptn, while (he se<‘d from Oiiluth 2 .ave 290.48, that fi'oni Grand Kapids 
and Ih.it arown at Enivtu'sily Farm 129.24 hu. iku' acre. Gn^en iMouii- 
1a*’i juo-own m ten h rows ea^t' an avera}.i:e yield of 284.1 hit. j>er acre. 

190' experiiiiejit ihrt’en'nt'Sized se<‘d pieces tliis yt'ar j’csnlted in the 

hrdiest \ ield, 2(^7 7 hu. ]K‘r aei-e, from 4-<»z. tubers when (‘ut in half. In t'oiii- 
pa -iMir dtfP‘^‘( jil ()u.niti(it\s t>f seed ptT acre the highest net yields were olUained 
Iroiii 10, jiiid 20 hu , tlie respeetnt' yields beln^ 150, 15.5, and 1.54.5 hu. per 
aore 8] y teen iui. jru' ii<*re y,a^e the liighest net yields throii;;::!! the 4-y(nir 
peiiod Oomniereial ferlilizt'rs on juitatoes in a 8-year rotalhai showed no 
marked tneK^ase in >i(dd in .5 years. Potato seed selection experi intuit, s witli 
E\j]\ n],jo ri'‘..nlU‘d In fields t)t 128.0 bu. from hill-selected seed, 104.1 bu. 
from hill svdtMMctl, (55 i)u. from litdd-ruu, and 5S.8 bu. per acre from r\in-out 
SOI il Yho ro>aihs of arowinj; ]a>tatoes in rotation showed that tlie largt'st 
fields \M‘ro produotMl in the shtirt-term rotations. It was noted lluit tuber dis- 
eu'-es wert' more common in the second crop in a 8-year rotation than on new 
or ('h*au soil. 

f support, of held crop.s work at the Crookston substation, Minn., 1017- 

ISh G G Sklvtc; {M nmrfioia ifpf. Crookston Suhsta,, 1917-lS^ pp, IG-Jil, 

.77-6'.7, ,0.W17, fujs. J2) — This work, which Ls in continuation of previously 
r('])orled ariJvutit's of the same natiirt\ has been noted above or previously (E. 
.S. Ih, 40, I- 782). 

[Kt'fsort of field crops work at the Duluth substation, Minn., 1918], 

]\l. .T. ^hJo^ll^soN {Minncf^otu Hia. Rpt. Wl9f pp, 87, 88, 89 ), — The climatic con- 
ditions of the season and the results of culture and variety tests are briefly 
noted. 

Six-rowed varieties of barley, Minnesota No. 281 oats, and Alaska peas main- 
tained their lead in the test. Millets did not set seed, but the following yields 
of forag(' per acre were securcHl : Japanese 8.6 tons, German 3.8 ton.s, Siberian 
4.2 tons, Hungarian 4.8 tons, and Proso 4.7 tons. Sunflowers grown for silage 
jirodueod 13.56 tons of green fc»ed per acre. Among eight standard varieties of 
potatoes Burbank Kusset ranked first with 199.5 bu. per acre, followed by 
King with 198.5 bu., and Burbank with 198 bu. Early Ohio potatoes from 
northern -grown seed tubers as a rule gave the better yields and the more 
uniform tubers. Twelve seedlings, averaging more than 200 bu. per acre at 
University Farm In 1917, showed a distinct decrease at this station In 1918. 
An average gain of 29 bu. per acre was secured from spraying. 

In the fertilizer trials potatoes on unlimed soil produced 10 bu. more per acre 
than were secured from those grown on limed soil. The average yield per 
acre on acid phosphate plats was 191 bu., on rock phosphate plats 196 bu., on 
manure plats 202 bu., as compared with 169 bu. on the check i>lats. In a ferti- 
lizer test with oats the highest yield. 68.09 bu. per acre, was obtained on the 
acid phosphate plat, while the rock phosphate plat yielded 66.22 bu., the 
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manure plat 59.79 bu., and tlie check plats 49.88 bu. Lime Increased the yield 
of hay on all plats nearly 18 per cent. This year plats on which clover was 
plowtMl under yielded 1.56.7 bu. of potatoes ns compared with 184.9 bu. on i)lats 
that had been pastured and 196.1 bu. on plats that had been harvested. In an 
experiment in which duplicate plats in 8-year rotation received 5, 10, and 20 
tons of manure per acre, respeetiv(‘ly, the 5-ton rate yieldect an averai^e of 188 
bu. of potatoes, the 10-ton rate 145 bu., and the 20-toti rate 189 bu. per acre, 
while for oats the rosjioctive yields wore 80.7, 88.1, and ,86.5 bu. per acre. 

flieport of field crops vork at the Grand Hapids substation, Minn., 
J918J, O, I. Bkroh {Mmnemin Rpt, lOJO^ pp. SSSfj ). — A })rief clescriptjon 
is ^^iven of climatic conditions for the year endenl .lune 30, 1919, and of the 
proj^ress of work along lines similar to those previously noted (E. S. U., 40, 
p. 734). 

Maximum' yields acre in variety tests with field crops are reported as 
follows: lied Chaft', fife wheat, 88.85 bn.; Prelinh*, an early bearde<t fife, 85.8 
bu. ; Marquis 85.4 bu. ; Miiine.soia No. 951, a <lurmn wheat, 47.5 bit; Od(vs.sa, 
6-rowed barley, 52.8 bu ; Austrian Hannah, 2-rowed barley, 55.7 bu. : Silvermine 
No. 506 oats 18U.8 bu. ; (*ijini<M- 54.4 bu ; winter rye M bit; Turkey Th‘d winter 
w^heat 24.9 bu. ; Burbank iiotato i15.8 )nt ; and Minnesota tli'ii.im aitalla 
4,060 lbs. Different meadows of timothy and clovm* ranged in yield from 2,260 
to 8,550 lbs. of bay jier uer(\ wdiile broom corn gave 1,820 lbs ; JOmilisi) rye 
grass 1,280 lbs.; meadow fescue 1,280 lbs.; wc^s^wn i-ye grass 1.16t» lbs.; suid 
oi'cliaid grass 760 lbs. per acre. A >ieUl of 6,800 lbs. of bay ptu- acix^ ^aus 
secured Iroin oots lual pt'as. 

Grimm alfalfa seeded at tlie rale of 3 to 4 ])k. pm‘ acn‘ early in April \vilb 
wlieat as a nurse cto]», and the sell nxinun'd and inocnla1e<l, gav* i very suc- 
cessful stand. iMinn<'s<du No. 2 wdnlia- rye and Tui'key R(‘d wanier \\heat 
gave the best yiekls Iroin seeoincs made on Aiigusl 15 jk cninf)are6 witli those 
made on later date.s. IVintei ryt' (sit for hay .Line 17 y.eided 2 6 tons pw acre. 
Tmprovmnent work with ^liiinosola No. 18 Yellow' iK'id coi'ii w’as <'ootimied, 
and the diwelopnumt of a strain somewhat smaller than the ordlnar.\ Minne- 
sota No. 18, but at eartan* maturity, is reiMUded. 

The results ol experiments on luuskog soil indicated that upland s>il ic'ipiin's 
manure and lime and timt rye for grain, timothy and clover, oats am! n -as for 
bay, Kentucky blue grass, lodtop, tiniothv, jiial cheei for pasture Russian 
sunflow'er for silage, rutataigas for forage ]airposes, and raiie ior soiling and 
jiasture may be growni siK'cessfnlly with this treatment. The UkSo of peat on 
nnlimed soils siiowed a b(‘netjcial effect on all crops of the rotation, bin much 
less so than stable manure. 

flieport of field crop.s work the Morris .substation, Minn,,, 1918], 
1\ K. MiLLKii (If tJiwsitia SUk Rpt. 0)19, pp. 74-8? ). — This worlc has been noted 
from aiudher .source { E. 8. R., 42, p. 781 ). 

[Exjjeriiueiits with field crops at the New Jersey Station 1, J G. TacMAN 
and A. W. Blair {Neir Jerscp 81as, Hpt. V,)lH. pp. / 87,- /P;?) -"These (‘xrierinients 
were largely in continuation of work previously noted (E. S. R., 41, p. 35). The 
fifth year’s yield from the first cutting on four alfalfa ))lats was largi^st on the 
plat which had received 4,000 lbs, of ground limestone per acre, and lowest 
on the plat receiving no limestone. In average yield for the 5 years these 
plats stood in the same relationship. 

Experiments to study the influence of bacteria carried in manure on the 
decomposition of leguminous and nouleguminous green manures are descril>ed. 
Gow^ manure at the rates of 50, 1(X>, and 200 Ihs. iier ^ acre plat was spread 
before a green manure crop of vetch and crimson clover or of rye was plowed 
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under. A study of the corn grown after this treatment showed that the total 
nitrogen recovered in the crop from the manure plats exceeded the total nitro- 
gen recovered on the check plats. It did not appear that the increase could be 
attributed entirely to the manure, and it is believed that the organisms Intro- 
diK'cd in the manure furthei'ed the decomposition of the green manure material 
and thus provided more nitrogen for the following cTop than was furiushed 
wlHa‘(‘ no isuiuure was given. ^J^he average yield of corn when' tln^ leguminous 
croiKs wei'c plowed under was 2,300 lbs., and where rye was iis(id as a green 
manure 1,700 Ihs p('r acre. The corres] bonding average quantities of nitrogen 
r<H entered were o4.5 It)s. and 41.3 lbs., resi)eetively. 

A study ot the iutlu(*iice of lime on tlu" yu'ld of dry matter and nitrogen from 
difft'ri'iit \arieties ot soy beans bus In'en ]u*evioiisly descrilKul (K. S. It., 84, 
p. In 1017, a study made of tlie iiitluence of linu‘ on the number of 

nodtih'K and the perct'utagt' of nitrogt'ii when soy beans art' harvested l(u* ba.v 
shov^cd that the average yield of dry matter i roiu 12 plants from the limed 
plats w^as 84 4 gm, and from the iinllmed plats 40.5 gm. The iierceutage of 
nitrogen in the dry matter was 0.25 per cent higher for the limed than for 
th(' indimcd jibits. On the iiined plats an a\e!“age of S5 nodiilt'S, and on the 
niiliUMd j'inrs ot 37 iiodnh's p('r ]*!ant, ^^t»s found. Of siv \,irU‘tie,s grown to 
nudtiriiy on lirali serms of ])la1s tdl gave tlu' biglicr yi<'ld ot licaiis and straw 
on the iimod ]jlats, tlu? avi'rage incri'asi* being 5.5 )'n. fi( ],r‘nns and 8110 lbs. of 
straw jKU' n< re o{ tin- \ancti(*s gro\>n .,\ustin st(M>d brst in yit'ld with 20 bu. 
jier adv. The iiercemage ol nitrogen in diiierciu \aiieti(‘s growTi from 1914 
to 1917, ini5;.>i\<\ is s1h‘s\ n in n falih*. 

I l{e|»ort of work by the d<‘partinent of agronomy of the New Jersey Sta- 
tions |. \' /vcp {X(‘in J f Shi Rpi, /P/.S, ;>;> Ill-IIA) — Idie actlvitii'S of the 

de]>aEtnc'id for tlu' .>(‘ar are brietly sOited and resiitis trom alfalfa and svN^eet 
<'!o\('r .soedings are not('d. Alfalfa seeded in August u II bout n nurse crop 
and during liu' latter part of March with wheat as a T!urs(' eivqi iinnhiK'd good 
.stands, efiile tdiidfa se<'(h'd April 11 and .luiic 7 without a niirsi' crop was 
a failure. ( diserMilious made at the station and mer tlu' State brought out 
ttu' tad that a .succe.sslul stand of alfaltu (Upend. -i largi'ly upon the proper 
.souiec ot seed, 

Swi'ei < lovei- sci'ded with \^h('at as a nurse cvo\) in 19b> gave a \er.\ rank 
glow til 111 1917, when it was nllowi'd to go 1o s(^ed to ri'SiH'il lts('lf iteseediug 
by this mdhod, bow’evi'r, w'as not succes,sfnl, altboiigli in piMclici' it is fre- 
qiK'ntly ai‘<'(»mpilslied in this wmy. 

(lleport of tlie] departnieiit of agronomy, V. X. IItaie {South hulcnta Sin. 
Rpt. pj). — Tile pi'ogrt^ss and status of work on the intim'iice of rota- 

tion uiiori tile maintenance of soil fertility, corndations bclwavn certain jibysi- 
cal charm nu's of plants and their capacity for >ield, and water as a limiting 
factor in the growl !i of sweet clover are brietly di'scrilM'd, and variety, culture, 
breeding, and fertilizer (^xiierinients with (*ereals are noted. Some of the 
work wiili (.‘('reals referred to has been reported in bulletin form (E. S. K., 39, 
p. 739; 40, p. 34). 

New [field crop] plant introductions, N. K. Hansen {South Dakota Sta. 
Rpt. 19 UK pp. — Idaiit introductions, including durum wheat, alfalfa, 

proso, sweiT (dover, and Chee grass {Jjosoffrofit'is spJrndcns)^ mad(^ by the 
author a number of years ago from Kussia, and Siberia, are enumerated and 
tiie more important species and varieties are described, mainly as to their 
cold and drought r€'Si8tant eharacters. It Is pointed out how newv strains have 
been developed from the original material and what progn'ss has been 
made in testing and distributing varieties of value under South Dakota 
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conditions. A hybrid alfalfa known as Cossack and marked by a very light- 
colored variegation, including many white flowers, is reported as successfully 
grown on an extensive scale in the western part (d‘ the {State. A selection 
from (jossack alfalfa inmie to develop a white-flowered varit'ty came about 70 
per cent true to white color two years ago, and was about 97 per cent white 
during the past season. Semipalolinsk alfalfa, it is stated, has proved tbor- 
ouglily hardy In Saskatchewan. 

Selectioti worl; with Hansen White Siberian prosi> was conducted to develop 
a i)urt* line and a select variety, and efiorts were put forth to establish the 
use of proso as a new cereal for table use. Hunsiui White Siberian sweet 
clover and rjiee grass are reported as giving good results as far North as 
Saskato(ui, Sask. Chee grass is described as growing up to Id ft. or more in 
Insight on pun' alkali soils on the di'.v steppes of the Semipalatinsk Province of 
west(Tji Siberia. 

Ileport of experiments at substation No. 12, Chillicothe, Texas, il. W. 
Edw vtuks {Tcxafi Sta, BuL 25S pp. 5-8, 10-28, figs. 11). — Brief descrip- 

tions are given of 17 varieties of grain sorgliuuis and 10 varieties of lorage 
sorghums tested at the station. The average grain yields of 10 varieties grown 
for the 5 years, 191H-19J7, juiiged from IX hii. per acre for Dwarf Kadr to lllVA 
i>u. for (eterita. D\\'arf hegari and Dwarf milo gav(» an average* yield per 
acre of 21,2 and 21.8 bii. per acre, respectively. In average forage* .vields ior 
the ^same years Orange and Sumac of the forage sorghums ranked lirst with 
8,580 Ihs. and 8,040 lbs. ]>er acre, respectively. Blackhull Knlir. a grain sor- 
ghum. in this test ranked next in average yield p(*ra<Te with 5,040 lbs. In exiu’ri- 
inents on tiie rate of planting sorghums in rows the best yields in general \\er<* 
secured from the thickest plantings. Tji the average of 4 years’ results of 
experiments on the rate of seeding forage sorghums in close drills or broadcast, 
the best yields were obtained from tlie use of 45 lbs. oi see<l per acre sown in 
close drills. A test t)f different dates of seeding resulted in the best yields of 
forage from seedings made June 2 and 15, Other results indicated that the 
highest grain yields are secured when seedings are made from 2 to 4 weeks 
earlier. ‘ 

Sudan grass gave much lx*tter yields of seed and hay when grown in rows 
40 in. apart than were secured from rows 24 in. apart or from close drills. 
The results of seeding Sudan grass at rates varying from 10 to 35 lbs. of 
seed per acre indicated tliat from 15 to 20 lbs. of seed is likely to give the best 
results. Soy beans did not, prove a satisfactory crop at the station, but cow- 
peas proved the most successful annual leguminous crop growm. The varieties 
found most valuable are briefly described. Brief notes are also given on Kulthi 
beans, motli beans, and mung beans. 

Previous work was summarized in Bulletin 202 (E. S. R., 37, p. 331). 

The genera of grasses of the United States, with special reference to the 
economic species, A. S. HncHOooK <77. B. Dept, Agr. BuL 772 (1920), pp. 307, 
pis. 20, figs. 174 ) > — This bulletin describes all the genera of grasses which in- 
clude species native, introduced, or cultivated in the United States. Under 
each genus the useful and the harmful species are pointed out. Descriptions 
are given of the subfamilies and keys to the tribes, of the tribes and keys 
to the genera, and of the genera as grouped under 14 tribes. 

Silage crops, B. B. Stookey (Washdngton 8ta., West Wash. Sta. Mo. BuL, 7 
(1920), No. 12, pp. 198, 199 ). — ^Brief notes are given on the culture of com, 
clover, and grass, spring oats and peas or vetch, and sunflowers for silage. 
Minnesota No. 18 corn planted in hills 18 In, apart or drilled 8 or 9 In. apart 
with a distance of 8 ft. between the rows gave generally the best results. Of 
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the different cereals grown with peas or veteh oats proved most satisfactory. 
Tlie use pta* acre of GO to IK) lbs. of oats with 40 to 50 Ihs. of spring vc’lch 
or 60 to 90 lbs. of Wliite Canadian or McAdoo held peas is recommended. 
Mammoth Kussiau sunllowors idanted at the distaiu^es given lor corn j>ro- 
duced a much heavno’ crop, espechiU,\ <a» light soil, than was secured with 
(‘orn, hut the sdage produced was distinctly interior to corn silage. 

Alsike more reliable than Uie red clover (J/o. lUti. Ohio 4 Ac, 

/g, p. —Alsike cpjver is led as being sulrditut^^d increasingly in (ddo 

tor common i-ed clo\ei', (*s}K'ciall,\ on soils deluaenl in lime and drainag(‘. 
lesistance ol alsilo‘ clover to antliracnose and root rot diseaser’., the ehej»j)f‘«* 
seed, and the smaller (jiianiity required ol it, an^ {lointed out as favor<J>le 
factors in this eomieclion. 

Cotton growing, U L. STiAVMir {IVnr 4/r.r/co >Vh/. Bid. 120 (1019), pp. ItU 
fifjs. 5). ~ Kxpiaaments in cotton growing <‘<uiduet(Ml in IStll are hrieliy rtwh^vvisl, 
and tiui results of experiments earrii*d on Irom I{)1G~1019, Inclusive, are 
1 eported. 

In 1916 the best stand was secured from planiings made April 21 and 2-1. 
A planting made June IG resulted in a good staral, l)ut tlu^ luj-ger jiart cn’ 
the b<»]ls prodiK'ed did nol matiii‘e before fiost. C>1 S vaiieties tested Ihii’uelt, 
the hauling vaJ'it‘t>, pj-oduced I 47 hales per acre, being followed by Durango 
witii 1.4G hales, and Allen Improved 'rriumph with D2>7 hal(‘s. In 1917 two 
mesa plats about 40 it, higli<*r than the valley were planted to Durango cot- 
ton on May 28. The tirsl picking was made October I, and although a largi^ 
number of boils dal not mature before irost a >ield of 0.82 bale of lint cntion 
p(*r acre was secured. 

A piece of vull(\v land containing 1.8 a<*res, phmtiM to cotton April 22, 1918, 

1 elded at the rate of 1.35 bales ol lint per aci'e. The lirst pi<*king was made 
Sejitemher 28, the seeond DiJober 18, and the third and last Noverulier J9. 
Siweral plats of cotton grown on iiie.sa soil in 1918 gave an average yield of 
1.25 bales j>er acr<‘, the leading plat yielding at the rate of 1.9 bales. 'I'he 
work of 1918 was repeated in 1919 on llie sami' piece of ground and with the 
same kind ol treatinont. The cotton was planted April 23, chojiped .hine 4, 
given two other hoeings, together wntli two cultivations, and wqts irrigattM 5 
times. The entire held yielded at the rate of 1.25 bales per acre. This year 
8 plats of the same variety planted on the mesa land gave an average yield 
per acre for the entire area of 0.7 bale. 

The use of manure, suliduir, lime, acid phosphate, and cottonseed meal, 
each aiiplied alone in the two years, 1918 and 1919, did not show any marked 
increases in yield due to the fertilizer treatment. Colton on alkali lurid with 
the water table within a short distance of the surface produced plants of 
good size and gave a fairly good yield, 

A note is given on the value of Durango cotton for the Irrigated valleys 
of southern New Mexico. 

Fertilizers profitable for potato growing (Mo, Bui. Ohio Sta., 4 (1919), No. 
12, p. 368). — Experiments at the station are noted as showing tliat from 10 to 
16 tons of manure, and from 3(K) to 500 lbs. of acid phosphate per acre may 
be used with profit In fertilizing potatoes. The 24-year average yield of 
potatoes, grown in rotation with wheat and clover and fertilized with 8 tons 
of manure alone, was 173 bu. per acre. 

Prussic acid in sorghum, S. E. Collison (Florida Sta. Bui. 155 (1919), pp. 
51^54 )- — This bulletin discusses the economic Importance of prussic acid in 
sorghum, reviews some of the experiments by other investigators with reference 
to the poisoning properties when sorghum containing the substance is eaten by 
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stock, and reports the results of an examination of IT varieties of sorghum and 
related plants for the purpose of determining their prussic acid content. A 
table is given showing the moisture and dry matter content of the plants, 
togetlier with the pen'entage of prussic ac'id found in the fresh material. The 
plants were examined when they varied from 12 to 24 in. in height, and the 
amount of })russio acid found rang(‘d from 0.0007 per cent in Orange sorghum 
up to 0.0037 per cent in Dwarf iiegarl. Samples of mature Dwarf hegarl con- 
tained 0.(X)38 per cent and similar samples of feterita 0.0036 per cent. 

Spring wheat uncertain. — Fly may injure crop {Mo. Bui, Ohio 5 

(1920), No. Z, p, 25), — In culture experimouts at the station spring wh('at gave 
an average of 18 bu. per acn^ for 6 years, whih^ winter wheal averaged 34 bu. 
per acre over a period of 2^> years. On account of a heavy infestation of 
Hessian lly tluoughonl tlie State si)nng wheat is considered one of the more 
doiil)tfnl crops for the year. 

Clipping tests of oats and wheat, (\ C. Wir.LiAM.s (Mo. Bui, Ohio Sta., 5 
(1920), No. 1, pp 20-23) —('lipping tests of (>ats made in 1906-7, and of wheat 
made in 1907 and 1919, an* described, and \ho effect of the tr('atment is indi- 
cated in tallies setting forth the yields ot the clipped and uiiclipped (?rops. The 
results in some instances showed a marked rediulion in yield due to clijiping, 
W'bile in others tJiey indicated apparently a somewhat hencticial e(f(‘<*t with 
reference to yi<4d and tlie prevention of lodging. The data arc considered 
insullicienl to >varrant recommending the i>nu*tice. 

Ro])ort of tlio dejmrtinent of seed analysis, J. V. Heltab (Nem Jernry 
Bias. Jipt. 1918, pp. 93-90). — Summaries of tests of held crop tuid veg(‘tahle 
seeds made durinii the >(‘ar are giv(*n in tahular fo!*m, with not(‘s on tlie s(‘ed 
situation of tlie year and the inspection and aiiabsis ot (»ilicial samples. 

HOETICTJLTTTEE. 

[Recent results of horticultural invc^stigationsl {Ooliformn Bta. Rpt. 
1979, pp. 11-13. 10, 2-^-v?/, 32. 38-ffO. Jjl ) -A summary is given of hortlcullural 
reseurdi during tin' 3 erjd(‘d .Tune 30, 1919. 

Tiie lerlilizer expernnents with (itnis iniiis Ix'gnn in 1907 imve been con- 
tinued l)y H. .1. 'W'ehher and ins asso< iat(‘S at tin* (3trus substation. Diilform 
treatments hri\e now iicen under way 12 xears. The results thus far secured 
continue to empimsizo the great importance of organic matter and nitrogen and 
the comparative sliglit jinportauce, on the soils included at least, of phosphoric 
acid and potash. Theplals treated witli stal>le manure ami raw rock phosphate 
on which a leguminous wiiittw cover crop is each .vear grown and plowed under 
in early si)ring continue to be superior to (hose otherwise treated. IMats treaUnl 
with chemicals, six'h as nitrate of scala alone or in conjunction with sulpliate of 
potash, s«peri)hospha1e, and dried blood iiave gradually deteriorated, siiowing 
increased cpiantities of mottle leaf, and are now innch inferior to plats that 
have received orpmic matter. In an experiment conducted to determine tlie 
best methods of rejuvenating an old citrus grove the trees on two plats receiv- 
ing manure and summer cover crops seemed to liave improved more in general 
appearance than the trees on any other plat, although other methods of treat- 
ment here noted resulted in larger yields of fruit. 

Further studies on tlie use of green manures in citrus groves continue to 
empliasize the importance of this practice, bitter clover (Melilotus indica) and 
purple vetch (Vtcia atropurpurea) giving tlie most satisfactory results when 
used as winter cover crops. Preliminary trials of anpther vetch, V. dasyearpa, 
have also given excellent results. The purple vetch is proving very desirable 
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for use, especially on light samly soils where in some cases it has been found 
dimcult to get a good stand of bitter clover. A feature that has been brouglit 
out ill the recent experiments is the importance of using green manures in young 
groves to improve the soils while tlie grove Is developing. In a 70-acre grove 
planted at the Oitnis substation in the spring of 1917, Blackeye beans have been 
grown between the trees eacli summer and hitter (‘lover sowed broadcast over 
the entitle area in the wiiitej. The beans have more than pai(t for the cnlliva- 
tion of the grove, and the bean straw and clover has b(*eii returned to the land. 
Ihider this treatment the grov^e has made a remarkable growth with no other 
fertilizer. 

ftecent dev(*lopmeiits in citrus stock ex]na*iments have ht'eii noU^d from 
anotluT source (hi. S. K., 42, p. 5:17). 

The value of severe prunmg as a means of rojuvenatjiig noniiroduetivt' 
oi'aiige tre(^s lias Ixvn Investigated by 11. S. IhMxl witli the n'siilt tliat inod- 
(‘rate pruning has been found to fully as beneficial as sev(‘rt‘ ]>rmiing and 
to give iiiiK'h laigm* yiedds of fruit. Ue(‘d and F. F. Ifalma hav(‘ found strong 
(‘Videiu'e for tli(‘ iirescMue of a factor which (‘ontrols tlu‘ branching habit in 
the JiMnoii, pear, and otiier tnvs. The apical portion of the shoot a])pears to 
])roduce a suhsfanee which travels downw'ard in tin' jihloem layer and pre- 
V(‘nts the dev(‘l<'])nifait of suhai»ic<d buds. If tlie apical })oi lion of a young 
shoot b(‘ cut oir the lateral buds just below the point of amputaiion will grow 
out to toriii slioots, Ix'can^e tliey jire thendiy freixl from the inlnhiling suh- 
sianei' W'hen ilu'y lit'gni to giow^, lawvever, they form a nmiwyed sujiply of 
tlK‘ hdiihiting MibstaiHH^ and ]K‘rpe|uat<^ a dormant condition in llu* tmds 
Ix'low tiuMn. Wlien an unbnuadied shoot is held in the lienzonlal position 
tli(‘ h'lds on tin'* n|»p(‘i‘ snh* of (lie shoot (l('V(‘loi> hnt the lower hnds do not, the 
inlnhiling Mi))^tanet‘ ap])eanng to How along tlie \ (Mil nil side of the slioot. 
OhstMwalions made' liy U(‘ed on th(‘ fruit growtli of Fishon leinons show' that 
(lie fruit re<iuir(‘s 7 to It months to come to matmity. Fruit which wa^; 
s(‘t in iMa.v, Jinx*, and duly canu* soon(‘st to maturity. Fruit set in Hit* 
spring inonllis has tla^ best (dunuM* of survival. As the season mhanees tlie 
e!ian(*('S tor advane(*m(Mit of juvenih* fruit (liniinish(‘s. 

Foiil'Stoi age w'ork conduct(Ml by I J. FNmdit with several varieties of 
piM’simmons shows that tlu* fruit (*an he kept satisfactorily for si'veral months, 
altlioiigii market di'iuauds lU'oliahly do not justify storage imadi after danuary 
io. /\\<i('ados of 1h(' ]M(‘\iean t>pe kejd fanly wtd! for about oni* month, after 
vvliich shriveling and de(‘ay ('iisued. Ftawdiig at F. darkens the tl(‘sh of the 
avocado ami rernhu’s it unfit for eating, wlu'n'as persimmon flesh is not Injur(‘d 
at this temperature. Fuerte avocados lield at S2° temperature wor(' found to 
los(‘ tlieir normal gremi aiaxMirance and to assume a Iuhjwii, dirtj color. 
On the oth(*r hand, fniit of the Ohallenge held for G wivks at 32*^ kept its 
firmness and appearance remarkably well. B(dli persimmons and avo(*ados 
softiMi much more rapidly at 36° than at 32° or 30®. 

Studies oil caprification of tigs conducted b.v Condit show that the number 
of female Blast ophagas ent(-'ring a Smyrna fig in the process of caprification 
(1(^p(‘nds largely upon the numlxn-s of Capri figs and insects in the tiv(*. A 
great majority of the insects issue from the mature C^apri tigs during the first 
day aff(»r distribution, \^(*ry few after the tliird day. The feinule Blasto- 
phagas hover closely around the Capri or Smyrna tree, and are found at dis- 
tances away from tlie tree only when carried by wind. Capritication 
exercises marked changes in the color and ajipearance of certain figs, such 
as fhe Brown Turkey and particularly the Kadola. Caprlficxl Adriatic tigs 
show more interior than exterior differences. Generally speaking, caxiritica- 
tion increases the number of seeds and sugar content of the tigs. 
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Bevf*nil fruit i)ollinatitui studies are briefly noted. CoiitlruH?ii studies by O. L. 
Pliilp have (»onflrmed previous observations by Tafts (E. 8. Jl., 41, p. 148) that 
all alnioiid varieties are self-sterile and a few are inter-sterile. The apricot, 
on the other liand, appears to be sntiiciently self-fertile to nuihe inter-planting? 
for purposes of cross-jK>liiii}ition unnecessary. Further studies with chio'ries 
conlirni pnwious results that the h'adiniL? varieties of sweet cherries are 8(df- 
sterile under Calitornia conditions. Several of thi^se varieties have also provinl 
inter- sterile. Results of pollen stjidles with Bartlett pears have lieen noted in 
Bulletin .-iP7 of the station (K. S. K., 41, p. !24t)). Diiriuj; the season of 1919 
18 varjcti(*s ol pears, incliidiin; the Bartlett, wete tested for soll’-siocility. All 
varieties tesbHl wiuh' beiuditcsl hy cross-poll luation. Observations niade by A. 
H Hendrickson relative to the pollen of ])Jnins and jirunes covering a periotl 
of T) .\(*ars indicate, as noted in a pn'vions rt‘porl (E. 8. XI., 80, ]). 189), that 
practically all the Japanese plums ar<» s(‘lf-st4‘rile hut will <‘ross-i)ollina(e readily 
whtm the blooming periods occur upiiroxlmately at the same period. The same 
is generally true lor Europ(*an plums. The French (Agen) and Sugar prun(\s 
are iiudoiibtedly self-fertile. 

Pollination work with Yellow' Newtowuiand Yellow^ Bellflowiw apT>i('S w^as con- 
ducted by E. L. Ol)eiliols(‘r in lilJ9. Tlie results indicate that tlie Yellow 
NeW'town IS sufliciently self-fertile U> sot a'tair cro[) of fruit through tli(‘ agency 
of its own ]>o]lcu, hut that its truitfuiness Is greatly increastnl when p<dUiiated 
with Yellow^ lielltlow'er. Yellow Xielltlow'er is not sufficuaPly self-f(*rtile to set 
paying crops of fruit without cross-pollination, and did not s(‘t a full cr»)p wiien 
pollinated with Yellow Newtown. The appJe.s were found to set fruit much more 
abundantly where hiv(‘s of honeybees W'ere placed in the orchard to sui>p](Miient 
natural pollinating agencies. 

M. N. AVood studied the causes of self-sterility in certain fruit, particularly 
the almond. A well-known self-sterile variety of almond, the N(‘ Idas Fltra, 
was made to sot 89 per cent of irnit Irom its owm pollen by jirevionsly apply- 
ing to the pistils a 3 per cent sugar solution. This set of fruit is as good or 
better than the nuiiiber s<‘t by this variety under lirst-class conditions for cross- 
pollination. 

The results of pruning investigations of deciduous trees con^hicted t>y Tufts 
indicate, in general, that light and thin priming is superior to heavy pruning 
and thinning. The results in detail secured with young trees are given (E. S. 
K., 42, p. 534), 

Experiments conducted hy R. H. Taylor indicate that the optimum tempera- 
ture for the most rapid ripening of Bartlett pours is between 70 and 80°. The 
ripening process of pears at higher temperatures was delayed in a similar way 
but to a less degree than when pears were held at a temperature of 32". Pears 
of the same lot which ripened fully In one week when held at a temperature 
of 70 to 80" kept well for a period of from 4 to 6 weeks when held in a tem- 
perature of from 1(X) to 110°. These results suggest that during an abnormally 
warm season the pears should not be picked early as has been the custom, but 
should be allowed to remain on the trees, thereby securing better development 
of the fruit with the moderation of temperature later on. It also suggests the 
possibility of holding pears In a warm room rather than making an effort to 
store them in slightly cooler temperatures. Different varieties of pears differ 
considerably in the stage of maturity at which they should be picked for mar- 
ket. The Bartlett was found to be greatly improved in quality If picked in the 
earlier stages of its maturity, whereas the Bose has failed to reach good qual- 
ity when ripened in storage unless it reached a higher stage of maturity on 
the tree than required for the Bartlett 
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Tests w(^ro made to deteriiiine whether dried fruits are in dtm^^er of beini? 
injurod by iivezin^? under eondilions of usual shiimient to easlorn markets. 
Commereiully processed and packed fruits enntaliniiA ai)proximalely 22 per cent 
ef iijoisture were not frozen or injurKi when subje(‘ted to a temperature of “ 2;“)'’, 
Tfje results i)f a survey oi Iruit drying practices in the Slate made by W. L, 
Sw<‘et are noted on page S04. 

^anous inalri'ials havi‘ t>een tested for covering pruning wounds <»n fruit 
trees, dement ))aint St^^med to sth'k longer and lighter than any otiu'r mate- 
i jal, but was tl)e most exp(*nsive paint trie<l. Hard asplialtiim ])rove(| (pule 
,satisfa(*tor> jii its sticking (jualities, but was tr»>ul>lesom(‘ to a[>t>b as it baii 
to h(‘ uaintcHl on wliil<‘ warm A r<»oting paint called Oronite sca-ved al! pur- 
poses and was (nisy of aiiplu'ation. 

A test of root stocks for some of tlie common decidimus fruits wxis started in 
1Pir» After 4 years, IJo.miI Amt cherries on INlazzard and IMalialci) stocks imve 
ma(l(' about the same growth. Bartlett pear on quince root lias made \(My iH>or 
growtli, while ad.ia<‘ent trees on drench pi^ar sfocL baxr made V(‘ry satisfactory 
grow'tli. Bartlett .lapanese pear root has done well tor two yiairs and prom- 
ises to Ik‘ highly satisfactory. Bartlett top-worked on Surjirise jiear, wliicli in 
turn was grafted on Japanese pear root for tiie past two years, has made good 
unions IhaiiH's on almond and m.vroiialan stock so far hav(‘ shown no dltfer- 
ences in growth. I'eaclu's and almonds on the dilTerent root stocks mentioned 
for stone fruits have shown no special ditTerences in growth. 

Studies made to determine uses for w'lm^ grafies have lieen elsewhere re- 
port(Mi tH. S. U., 42, p. 537), Observations on tiie Black Corinth or true cur- 
rant grape indicated that it must l»e grafted on resistant .stocdcs. The b(‘s| 
stock at the Ifavis farm tins been Jiipnrm (jloirc, on which it has yielded J.75 
tons of dried fruit per acre. At the Kearney vineyard the lK‘st stock has 
bexm OhasselasXBerlandieri 41-B, on wlihdi it has yielded about 2 tons. Jn- 
/•rease of iiearing by girdling is being 1<‘sted and lias given very iironiisiug 
rt'suhs. Among the promising table grai>es under observation during the last, 
tiiree .wars are the Kurtela.ska, a grai>e of Malaga type, and the IMarvcl of 
Malaga, a grape somewhat resembling the Tokay, which is believed to bt‘ spe- 
cially promising for districts and soils where the Tokay fails to color well. 
A large amount of data lias bwn accumulated l>y F. T. Bioletti and bis asso- 
<?iates on the complex question of the relative phylloxera-resistant vulm' of 
various grnpc' stocks. On the basis of the results at Davis and Kearney rec- 
oinniendations are ^iven regarding suitable stocks for the principal varieties of 
table, raisin, and vrlne grai>es. One of the remarkable results of the work is 
the indication that the Kupestrls St. George, which is used almost exclusively 
in California, is inferior in value to nearly all of the other stocks tested. 

Observations and experiments conducted by Bioletti and F. O. IT. Flossfeder 
Indicate that the pruning of young olive trees should he limited to the mini- 
mum ne<*essary to give them the proper form of framework, and that the prun- 
ing of old trees should be limited to the annual thinning out of young branches 
and twigs. In all cases thinning out is emphasized rather than cutting buck. 

[Report of the] division of horticulture, W. G. Beierley {Minnesota Sta. 
Rpt. 1919, pp, 49SJf), — Brief statements are given of progress made In various 
lines of work. 

Studies relative to the healing of pruning wounds on apple trees have shown 
that 6.3 per cent of all wounds from 0.25 in. to 4 In. In diameter fail to heal, 
and that the failures are practically all due to poorly made wounds. It is con- 
cluded that if the tree is kept growing vigorously and the wounds are carefully 
made, sterilized, and covered with grafting wax or gas tar to hinder the en- 
trance of disease, there should be few wound failures. 
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Blueberry experiments are being conducted at Cloquet In cooperation with tlie 
Bureau of Plant Industry of the CJ. S. Department of Agriculture. The results 
already secured with plants of Vaccmium pen/mylvanumm indicate that this 
low-bush type can be readily propagated and growui, and the statical is to test 
several hundred high-bush X low-bush hybrids received from the U, S. De- 
partment of Agriculture. Young plantings of black walnut, chestnut, shag- 
liark Iiickory, and tllbert were not injured in the comparatively mild winter 
of 1918-19, but pecan and English walnut trees showed a high percentage of 
winterkilling. 

Work in fruit breeding was continued and oxteiided. Tiu' results tliiis far 
secured m tbe sterility study with plums have been recently noted (JO. S. R., 4li, 
p. r>34). 

In the breeding work with vegetable.s, iinj>roved strains of the Alaskji ^H^a, 
UcTugee bean, and Hubbard sciuash have been is«datc‘d. 44ie crossing and >(‘]t‘c- 
tion of cucumbers and tomatoes was also continued. Woi'k with potatoes is 
notc’d on page 825. 

I'rogress made In variet,\ te.sts <d’ fruits, cooperative orchard maimgc'iiient. 
and in landscape gardcailng and lloriculture is brietly rc^ported. 

[Ke|>ort on horticultural investigations at , the (h*<»okston Substation, 
1017 and 191HJ, Cl (1. Seuvtg {MimuHota Rpt. Rrookstfm Subnta., 

18, pp. fh’y-HO, fign. ^)- — Data are given on the condition of liard.v apples and 
cral) applets plantcHl at the Crookston substation during tiu^ ixunod 19U>-1918. 

Tbe rc‘snlts to date indi(.*ate that only the hardiest varuaies oi apples, such 
as Hibernal, Duchess, and possibly Pattens (Irc^ening and PharlamofI, can bc‘ 
expected to survive any ccmsuleruble time. Virginia aial qh*anscc*ndent c*ral>s 
are aiiptjrc'ully more hardy than the above namcHl a]*ples. Even th(‘sc‘ vanc‘ti<'s 
show more or h‘ss heart-killing (‘acU year, but under lavorable cultural (*<aidi- 
tions may (*ontinue their growth for 10 or 15 ycMix and produce a few entp^ 
IsrTore dying. Observations conducted for three seasons .show that tre^s growl- 
ing ill sweet clover sod were less suhj<‘ct to heart-killing, sun vSeald. and alkali 
injury than similar tro<‘S growing uiidiT cl<‘aii cultivation. The growth ol 
trees on the sweet clover jilat was nior<‘ mature in the tall Tree and hush 
fruiis do best when planted in the shelter of eflective \vinilbn‘alvs, w’here th(\v 
are prot(‘cted from the drying winds of siinuiier and when* the snow cover is 
abundant in wiritei. 

Fort.v-two dilTerent trees of Minnesota seedling plums lune bei'ii planted 
during the last 5 years. Of these, only one tree, IVIinnesota No 7, has survived. 
Standard varieties of iilums planted in a similar situation have f}uit(* largel.y 
failed On the other hand, both .setxillngs and standard varieties wdien planted 
in or near the windbreak have made good growth and yielded fair to good 
crops. The varieties of gooseberries and currants under test are apparently 
very hardy. All of the Minnesota seedling rasi»herries were siwtTely winter- 
killed during the winter of 1917-18. most of the standard variedies also show-- 
ing great injury. The variety wdiich survived the winter best was tht^ Sun- 
beam. Seedling grapes w^ere also .seriously injured, but the Beta variety and 
plants of what were supposedly Cainpbeirs Early survived the winter as in 
banner years and made a vigorous growth. 

A list is given of varieties of fruit recommended for northern Minnesota, 
based both on the work at the substation and the results obtained by growers 
in that section. 

Tabular data are given showing the number of windbreak and ornamental 
trees and shrubs planted each year since 1912 and thi^ number now growing, 
together with a list of desirable windbreak trees and ornamental trees, shrubs, 
and vines. 
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The vnriety testing of vep:etable« was continued during the year. Data are 
given and discuss(Hi showing the yields for 1918 for different varieties of beans, 
l)eets, (aibbage, carrots, cauliflower, sweet corn, cucumbers, lettuce, onions, 
parsnips, peas, radishes, wiuash, tomatoes, aad other vegetables. 

{Ke[>oi*t on horticultural investigations at the Crookston substation, 
1918-10], C. (t. Selvio t<ta, Npt. 1919, pp, 69, 7d). — The results 

apples at the Crookston sul>.stntion continued to look unpromising for 
a)>[de culture in tiiat section, but in view of the comparatively favorai)le condi- 
tion oi trees growing in sweet clover sotl as noted above, new jflaiflings of 
varieties ol apples and crab apph‘s of the flrsl degree of hardiness have b<‘en 
madt‘ on plats rc'ceiving the foll<»wing cultural treatments: Bare fallow, fallow 
with tall cov(‘r cro]>, gi“ass, hay to be removed, sod nuileh, and sweet clover, 
with one liay crop and one stH'd <‘rop each year. Variety tests of garden vege- 
tables ar(* l)riefl.v nohnl. 

(Studies on Iieredity and environment at the ISew dersey Station], }?. 1). 

ilvi.s'i'Ei) (Yen' 7 c;.s<7/ Stas F^pl. J91H, pp. 197-199 ) — A brief progress report 
on lK‘r(‘dity and environment studies with vegetables ami other jAants (K. S. K., 
^11, p. 41.M. An^ong tile desirabh^ strains of veg(‘tai)les resulting from the brtvd- 
ing vNork to date are a v\ ax-p<Mlde(l pole bean, resulting from a cross i»etween 
Ilodson V’ax and K(‘ntnck.v Wonder, a gMsMi-podded ih)U‘ bean from th(‘ same 
cross, a crystal wax t>{K‘ largei tli.in the <*rvstal parent, a hybrid wax beau, 
and a “(Jianf riuiii toinat*) ot I'ommeiv'ial siz<' 

of tii<‘ specialist in market gardening, i\ TI. Nissi.KY iNcao Jersey 
sias. Rpf. //y/N. pp. LW-IJIf) A re[>ert similar to tlie above on several demon- 
stration projects relating to market gardening conducted i>v growers in (‘o- 
opca’Mtion with lli(‘ sjiecialist and tiic county agents 

f?eport of the s|)<‘cialist in v<‘g(‘tahle growing, fh W T )k P>\rx {Xtai Jersey 
Stas apt //y/<S, pp IffJ-JJJn - -a leiwirt on extension activities in the Stale 
diirim? 19]S, witli special reference to increasing Ncgetable ])rodncti(tn (or war 
time net‘ds. 

Kef>ort of tin* departnH‘iit of ln»rtlcultiirt‘, M. A. Jh.AKE and ( \ il. ('oyxous 
( Vcc' Jta'sea Sta‘-i, Rpt i9lS. pp '/I iRi, (iff I) -Tin* rofiort (‘ontains ohserva- 
rions on w inlet injnrie> to Cruii in‘('s during the severe winter of U)17~1S, a 
statiMiaait of pi'ogi'ess made in peach invavsiigations (M S It., 11, j) 41) 
iliirnm this, and I'en.sidi'rahlc tahniar data slmwiiig tiu' blooming dates of 
ap})l(‘s and jmmfs lor 191S and picking date n^i'ords in the strawberry vai'iety 
U\sls foi' tiu‘ >(*ars Ibll-llHS, inclusive, togclluT with tiie usual weatlier ole 
siTvations t<»r iht‘ year Oliservalions niadi* on ]Han*h borers at Vineland are 
also 11(4 ed. 

idle fertilizer experiment tiiat bas been conducted for several years in one 
of the peach orchards at Yimiand has been discontinued, and the results are 
to ajipe.ir in bulletin form. The orchard will now’ b(* given good general tnmt- 
TiK'id with the vii’W' of demonstrating that a poach orchard can be inaintaine<l 
in pi-otital)le bearing lieyond its tenth year of growtli. 

Some (experiments wen' started to determine the rate of growth of the 
fruits of sev(‘ral varieties of ])eacbes as affected by thinning the fruits at 
different stagt's. Special measurements were also being made during 1918 
to det(‘rmirie the rt'lation bc'twwn the system of pruning peaciics and the 
growth of twigs and fruit. The seedlings secured from peach crosses made 
in 1916 were set in orchard form. During the season of 1917 a bud sport was 
found at Vineland on the peach variety Burke, in which the leaves were 
variegated, white, and green. It is to he propagated as a horticultural 
variety. 
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fKeport on orchard trials at the Duluth substation], M. J. Thompson 
{Minnefiotn ^ta, Rt)t. 1919, p. 88). — note on the losses by varieties of apple 
trees frcun winterkillinj? during the winter of 1918-19. The average of all 
variotitjs was 18.5 per eont. 

[Report of the] fruit-breeding farm, Zumbra Heights, C. Haralson 
(Mmnesota Sta. Rpt, 1919, pp. 9S-95). — ^This report, together with the accom- 
panying report of the conunittee examining the fruit-breeding farm, was noti‘d 
from another soun^e (K. S. K., 42, p. (587). 

[Report on fruit breeding], N E. Hansen (8!outh Dakota Sta. Rpt. 1919, 
pp. 1S~29 ). — Work in the breeding and selection of hardy and blight-resistant 
fruits was continued (E. S. 11., 41 p. 288). Descriptions are given of the 
following varieties sent out for trial in the si>;:ing of 1919: The Beauty, Olga, 
Izo, Sugar, Alexis, Cathay, and Red Tip crabs; also three selected Ameri<‘an 
wild (Tab seedlings, the Giant Wild, Missouri Wild, and Mercer Wild; the 
Caramel, Sasha, and Chance ai)ples; and the South Dakota Ustirl, 'folstoy, 
Pushkin, and Gogol pears, together with sfweral varieties of apphss on 
.Siberian (Tab roots. 

Japan pear seedlings are apparently too tender as stocks tor the blight- 
resistant hybrid pears as they winter-killed during the winter of 1918-19, 
thereby preventing the distribution of these hybrids. Tlu* author is of the 
opinion that tlie Siberian pear, Ppriis ussuri^nsi>i, and the Chinese pear, J\ 
ovoidea, will probably be the hardy blight-proof pear stocks for the North. 

In the work with grapes, only one of th<‘ standard varieties, tlie B(‘tn, lia-: 
proved to be hardy without winter protection. Tliret' oIIum* seedlings (»l tin* 
same pedigree as the Beta (the Dakota, Monitor, and Suelter) ar(‘ being tesuni, 
and efforts are being made to improve the nativ(^ grap('s. A set'diing of iln 
Wilder crossed witli i>olIen of a wild grat>e from Bismarck, North Dakota, 
fniited in 1918. While tlie berry is small, it is remarkable fo»‘ the improve- 
ment in flavor and for the ease with which the fruits se))arate from the 
pulp. 

The breeding of hardy roses was continued. 

Spriiig spraying program for 1920, A. Frank {Washington Sta , West. 
Wash. 8ita. Mo. Bui., 7 (1920), No. 12, pp. 204~208). — A spraying schedule is 
given for the control of the common diseases and pests of apples, pears, cher- 
ries, prunes, plums, and peaches. 

Bearing habits of the Delicious apple, C. W. Ei.lenw(X3I) ( Mo. Bui. Ohio 
Sta., 5 (1920), No. 1, pp. 27, 28). — ^Notes are given on the production records of 
this variety in the station orchards. 

As observed at the station, the Delicious Is an annual bearer, but alternates 
with rather heavy and medium light crops It compares favorably in yield 
with other commercial varieties, and seems to rea(;;h a profitable bearing age 
about 10 years after planting. The range of picking dates of Delicious for a 
10-year period was from October 3 to October 21. 

Fertilizers for peach orchards, P. Thayer (Mo. Bui. Ohio 8ta., 4 (1919) ^ 
No. 12, pp. S80-^85). — The station started a fertilizer test in a peach orchard 
In 1915. Although the test has run for five seasons, seasonal conditions have 
been unfavorable, and the trees have borne only one full crop (1915) and one 
light crop (1916). Taking the partial data secured in this work in connection 
with the results secured at otlier stations the author offers some tentative sug- 
gestions for fertilizing peaches. 

An abundant supply of nitrogen Is favorable to the development of strong 
new sh(K>t8, upon which the fruit buds are formed and an abundance of foliage 
to nourish the fruit crop. In the absence of nitrogen it is doubtful whether 
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applications of phosphoric acid or potash ar<‘ Justiliable. In the presence of a 
suflicient quantity of nitrogen, the apfdicathaj or ptiosphoric acid is beneficial, 
esp<‘cially on clay soils. Where both iiUn^f^en and phosphoric acid are snpphcMl 
there is probably some b(‘nelit from iiolasli, esjXH'iall.x on sandy soils. On 
clay soils in the ab.sence <if nitroj;cn, i>ofash is of no value and may be injurious. 

The Bartlett plum, P. Tiiayfr (7I/o. ffuL Ohm st a., r, (l<h>0), .Vo. t, p. fig. 
/> — An account of the tree and fruit of tin's variety, vvbi(‘b is rei'funmeiuled 
nmre for its ornamental features than as a I'rnii, al(honjj:h tlie fruit j^ossesses a 
fair quality. 

[Report oil cranberry jnvesti$;atioii.s at 'a hitesbo/^, N. J. |, ( \ S. P.kok- 
viTii {Nrw dc/.sn/ ^7o.s. Ppt Ii08, pp ^,10) - -As Ha* result of a conference 
between station oflh'ials, intemsp'd eranbrri\ ;:ro\H‘rs, and a re})r(‘.s(*i(iative 
of the n, 8. I ie]>artnK'iit of A^trn-ultnn* (h<* siatioj’,*-. < ranherr> in\'os( p-ations 
\M're rei)lannnd in lOlS. J’>roadi\ ‘<latv*d, ihi* o'i(‘po‘-e ol Hieso in vostl nations 
IS to make a search for tlie t:(‘n»‘ra) in-ox ipU'-s upon u suoiU'Ksiul <*iMnbcrry 
jtrowin^t de]»ends. Jhirlnrt lOlS. attention ^va^ *iven to .In* ju'^^hhuns of plaiit- 
lood, soli ai'idity, soil watm. and inst^ets. ^’'n^ luesent lepoif revi(-\\’s previous 
York Yitli [)lun( ioods ( iO, S. It, -17, p -111) ai <5 for (or?eriii>n ot s(.al acidity 
( Pk S. K., p. 74S), and put hues noAv (*xp(*i mnmts alom^ thest* 1j fit's Work 
to be coinlueted i!i the study or>(‘i! moisfurt* and in the contr*)! ol iiiseet enemies 
IS also brit'tl.\ noted 

(Htrus fertilizer experiments, S Ph <V>ixtso\ {hlnroto ^ta. HiiL l5Jf. {J9I0), 
pp 11).-— \ (h'tailed aetnnmt Is aiM'ii of t'Njierinumts started in 1P09 

to det(*rinine (.la* eftef'ts of \arions (('rt ilizt'rs upf)o tlif' cln'inieal ('omposition of 
(he soil, iipifu the j^rowlli and <*ompositjon of t!ie f)‘(‘es, {ind iiiiou tin* fruit. 
77ie edeets of lime and otlier alkaline matmaals am! oi various ('iilun’ul treat- 
ments upon tlie soil nnd the tree's NM'rt' .also stmlievi. Tlie expi'rimenl was 
conducted in a ^^rove of youn^ trees all of tin* saiuc variety, spi'clally sclf'cted 
with ri'ptrd to unitoianity of size*. The* k^oo was di\i<i(‘d into dS jdats ami 
an apfilication of 7 llis. per tree of ammonia r> p«*r cent, Irom sulphate* e>f am- 
monia; phosphorie- acid, (i per cent, Irom aenl phosphate*; and ]>oiash, (> per 
('ont, from hii;h-^^ra<le sul]>hate of ])olasli was use'd us the* standard formula. 
Seveu’al variations from this stanelard w*ere imdmh'd in tin* experiment, and 
iiitroj^en, phosphoric acid, and potash from difle*reii1 soiin'cs Avorc <*ompare'd. 
In order to suf)ple*inent the W’ork with feuidizers in tin* tield, soil tank experi- 
ments were begun on the statiem grounds with the \iewA of determining losses 
of fertilizing rnate'iial in the drainage water nnde'r eiilTert'id systems of fertiliz- 
ing and the effects of long-continued use of fertilizers on the soil. 

Summing up the results of the fiehl work, sulfihate of ammonia, acid phos- 
phate, and high-grade sulpha ft* of potash has given someAvhat better results as 
measured by the increase in growth than any other mixture. Good results 
were obtained from the use of nitrate of soila as u source of ammonia, from 
steamed bone and oats as sources of phosphoric acid, and from Ioaa’^- grade sul- 
phate, hardwood ashes and the muriate as sources of potash. Lime and other 
alkaline materials, notably ground limestone nnd basic slag, have proved dis- 
tinctly injurious to growth. This injury consisted, in its mildest form, of a 
light attack of fi'enching; in the severest type, of chronic, severe frenching, 
partial defoliation, and a permanent retarding of growth, resulting in stunted, 
undersijsed, and unhealthy trees. See also a previous not© by Floyd (E. S. B., 
87, p. 656). 

In July, 1910, 18 months after the trees had been planted, they exhibited the 
early stages of the disease known as dieback. The disease continued to gain 
headway, and a thorough examination was made of the entire grove with the 
view of determining whether any relation existed betw^eeii the disease and the 
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fertilizer treatment. No such relation could be established, the disease appear* 
ing to be entirely independent of the fertilizers used. Spraying with Bordeaux 
appeared to be quite effective in controlling the dieback, and from the end of 
the year 1015 on nnd until the close of the experiment no further trouble -was 
experienced with the disease. 

Following the freeze of February, 1917, a careful examination was made 
with the view t)f finding out what effect, if any, the various fertilizer treat- 
ments had in making the trees more or le.ss resistant to cold injury. No con- 
clusive (widence could be obtained indicating that any special fertilizer treat- 
imait among those usihI on the better plats was more effective than another in 
making the trees resistant to frost. (Jenerally sjieaking, the tree^s in those i>lats 
which were in a w^eaken(*d and unhealthy cfnnUtion owing to various causes, 
such as oveiffertilization and the effect of alkaline materials, suffered more 
seriously from the cold. Trees In a good healthy condition not only wdtli- 
stood the frost better, but mad(' a quicker recovery. 

Clean cultivation throughout the year was of considerable benefit to young 
trees, but after a few years leads to a loss of soil organic matter and should 
not be pi‘acti(*ed with tj*ees over 5 or 6 years old. 

Data secured in tlie soil tank experiment showod that nitrogen, both in the 
organic and inorganic form, is lost in large quantity by leaching. For the 
period from July 13, 1911, to July 17, 1913, 72.5 per (‘ent of the nitrate of 
soda ap])lied to the soil leached through the soil, which was about 4 ft. in 
d(‘pth, and w’as lost in the drainage v^atei*. During the same period 41 per 
cent of the sulidiute of animonin and 3S.H ])er (‘ent of dried blood wTre lost. 
Eosses in ])(*tasli for the firs< twa> years w^ere small, bnt at the of 4 years 
about 30 ])er cent of the potash applied bad leached out. The loss oi phos- 
phoric acid was extrenaJy small, amounting to only 0.0.5 of one per cent of 
the amount apidied for the 4-year period A large proportion of the phosphoru’ 
acid applied was regained in the upper 9 in. of soil, and inudi of the potash in 
the w’ater-solnlile form w'as also retained by tlie soil. There w’as a silglu 
ij)CTeas(' in nitrog(‘n in all <0' the piats exc(»ptlng the elean culture and th(* un- 
fertilized ones. 

Hoses for the home garden, J. ij. Stahl ( Wafihififfton Kith, West. Wash. 
I^ta, 4fo, IhiL, 7 {PJ2())y No. J2, pp. J^.%^ 197). — This comprises concise sugges- 
tions on the culture and care of roses, inchuling a list of d(‘sirablc varieties 
tested at the W’{*stern AVashington milistntion. 

Beautifying the farmstead, F. Ti, MimFORU (N. Drf)t. Agr., Farmers' Bui. 
1087 {1920), pp. 05, figs, dd).— The author discusses the need of beautifying the 
farmstead, desirability of making plans for improvement in advance, styles of 
design, location of the buildings, walks and drives, service features, lawns, 
arrangement of iJantlngs, use of trees, shrubs, vines, and herbaceous plants, 
and selection of plant material. The text is accompanied by several farmstead 
plans. A chart is given showing the appropriate color combinations for highly 
colored flowers. 

FORESTEY. 

[Report of forestry investigations at the California Station! {California 
Bta. Rpt 1919, pp. 53--56 ). — A survey was made by W. Metcalf of eucalyptus 
groves of various species in California. The average growth measurements 
obtained are here presented in tabular form. Several trees from central China 
have proved to ]be well suited to central California conditions. Among these 
are Populua tomentoaa, P, aimonii, P. sinensis, and Ulrmis pumila, all of which 
give promise of making excellent windbreak trees ; and Zelkova serrata, a fine 
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street tree reseuiblin^^ the Kxperieic^nts with the seed oi! Bishop pine 

{Ptmis muricata) to detenniiie the vitality in seeds of the elosed-cjone group of 
pines indiealed that seed .lust matured shows Un? highest germination percent- 
age «nd produces tlie most vigorous trees and most rapkl growth. Sot^d which 
had remained In th(‘ closed cones for from .‘-1 to 15 years showed a remarkid)le 
uniformity of vitality and rate of growth. 

Dainjdng otf in the nursery sec'd i»e<ls has liceii ePectively prevented by the 
ns(* of 0.2 fluid ounce (»r sulphuro! aeid per square foot of si‘edd>ed. In the ca 
of fall-sown beds of IXmgJas lir a better sbind was obiained where Irt'aiment 
was given one week belorc' sowing. Based on measureimaUs and observations 
made at tbet'liico and Santa iVloniiai Fi»restly Stations lists, are given of species 
suited for wlndiireak, ornanusital, and woodlot plantings hi the Saeramenio 
\*alley and In southern California xNoti^s are givtai on tiie jiriueipal uses < f 
several Caliroriua sjiedes. 

[Note on forestry evperiinents at the Oraiul Kapids substation, 3Bnii.]. 
t>. 1. Bkkoh (Miiuu'fiota Sla. Rpt. 7P/.9, p. ,S5). — In trefi planting exp(>rinmiit.s 
being (‘oiidu('l<‘(l at the (hand Kapnls sul^station the effect of inli'rl Plage on 
the growth of diliViaait kinds of jiine trees as compared with no lillage was 
N cry mark(‘d, Ina'S recei\ing intertiliage having gro'vn more tlian twice as 
mud) as those n‘(‘(‘i\ing no tillag(‘. 

The adiniiiistrativi** r<‘po?*t of the Virginia State forester for the oale? dar 
years 1918 and 1919, with suggestions for extensions of State forestry 
uork, and recoin ineudations for aiiiendiueiits to tlie iircsent forced ry laws, 
K C. loixPnS (IV/ Rpt. pp. (>2). — A report of fmvst 

a(Vi\ities with a sfavial biNtring on tlie war, forest-drc" ju'otection, (‘dueational 
and deiifonstration work, nursery operatioiiS, etc., including ri*commenda lions 
for a future' foj'estry program and new legislation. The forestry laws of Vir- 
ginia are appended. 

Keport of tin* forestry coinmission for the year ended June .TO, 1919, 

It Dalkymi'IK H\') )'i AL, {Rpt. ForcNlrp Co/aa. N. R. Wales, R)t9, pp, SS, plw 
9) — A report on opc'rations on the State forests of New South Wales for tlio 
>ear ended June .TO, 1919, including also noovs on research work w’’lth forest 
I»rodu(‘ts and data on the organization of the Stale (orests, imports ami exports 
of timber, rtwiMoies and exj Haul it ores, >l(*lds in major and minor forest prod- 
ucts, etc. 

Salient features of a forestry policy for Ohio, E. SnciirsT {Mo, litil. (h'lio 
*S7a., 5 (J920), jVo, /, pp to-J9 }. — The author brietly considers some of the more 
essential features ol a joint program of Slaie, municipal, and jirivaie foresiry. 

Cooperation between National Forests and adjaeent pri\at(i lands, lb T. 
KiirKT.\Ni) {Jour, h'ornitrn, iH {1920), Ao. 2, pp. 120-190) — A contribution from 
the University of Washington, in whii'Ii the author submits the outline of a 
program for the immediate' introduction of forestry on pidvate lauds adjacc'ut 
to National Forest boundaries, 

l*rivate forestry lu France, W. B. Giiebi^t {Anher, Forestry, 26 {1920), No, 
915, pp. 139-149, flgfi. 2). — An analysis of private forestry in Prance, in widcli 
<‘onsidt'rntion is given to tbe source of private fori'sts, economic conditions 
favoring private forestry, and the public policy of Prance tow^ard her private 
forests. 

Great iiroflts from forests in the French Jura, T. S. Woolsey, je. (Oanad. 
Forentry Jour,, 16 {1920), No. S, pp. 116-118, ItoH. 2). — Summarized growth and 
yield statistics are given for four 100-year-old fir-spruce stands in the Jura that 
are somewhat comparable to spruce-fir stands of northern New England or 
southern Canada. These four stands averages 71,000 ft. b. m. per acre as 
177849®— 20 4 
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compared with a yield of from 5,000 to 10,000 ft. b. m. per acre for natural 
balsam fir and spruce in eastern Canada, 

Natural regeneration of French forests, T. S. Woolsby, jk, {Amer, For- 
ostrp, 26 (1920), No, SI 4 , pp, TMi, ftps, 10),— An account of methods employed 
in different typos of French forests to secure adequate natural regeneration. 

Transcaucasian forests, E. C, Meaks (U, S, Dept, Com., Bur. Foreign and 
Dorn, Com., Com. Rpts. No. 75 (1920), pp. 179J^-1797).—A consular report In 
■which infornuition is given relative to the principal forest species in Trans- 
caucasia. location of forests, the forests now in process of exploitation, forest 
products available, obstacles to early exploitation, and accessibility of the 
principal forests. A list is also given of unexpIoile<l areas. 

Tho tropical acacias of Queensland, J. Tl. Maiden (Proa. Roy. Soe. Queens- 
land, SO (1918), pp. 18-51, plH. 7). — In tills paper the author presents a tenta- 
tive descTiptive list of tropical Qiieeiisland siK'cios of acacia. A select 
bibliography of related literature is inciudeii. 

Note on Hollong timber (Oipterocarinis pilosus) , It. S. Peauson {[In- 
dtoi] Forest Bu7. S9 (1919), pp. 8, pi. J). — Au account of this Indian timber 
species, with reference to its general distribution; locality and habit; natural 
reproduction and rale of growth; cbaractc'ri sties of the tree; characteristi(‘s, 
properties, and uses of the timber; metluHl of extraction; and yields and re- 
turns. 

Tho identification of mahogany, A. Koehler {Jour. Forestry, 18 (1920), No. 
2, pp. 154-156). — A contrlbutieu from the Fori'st S(‘rvic(' of the U. S iK^parl- 
iiient of Agriculture, comprising a brief critical review of H. il. Dixon’s 
article on Mahogany, and tlie Recognition of Some of the Iiiffei'ent Kinds )>y 
Their Microsooi»ic Oharaclerlstlcs (E. S. R., 41, p. 541). 

[Experiments in rubber culture | (Fiji Dept. Ayr. Ann. Rpt. 1918, pp. S, 
4). — Data are given showing tlio average annual increase in girth for several 
years of the trees in five Ilevea rubber ]»hits, together with brief notes on other 
rubiier plants and some tapping experiments. 

The use of wood. — Wood in agricultural implements, H. Maxwell 
(Anicr. Forestry, 26 (1920 ) j Vn. S/5, pp. 148-155, /iys. 14). — This article deals 
with the uses of wood In the production of various agricultural impiements. 

Haw material for the paper Industry, A. F, Hawes (Amer. Forestry, 26 
(1920), No. S15, pp. L34~1S8, fiys. 5). — A description of tho several processes for 
making wood pulp, together with a statistical survey of the present production 
and ('onsii nipt ion of pulpwood and suggestions relative to means of pen>e1uating 
the national pulp supplies. 

Some information about Chinese wood oil, D. Y. Lin (Fur Fast. 15 

(1919), No. 9, pp. 598-601, fiyH. If ). — In this article the author briefly considers 
the distribution of the wood oil trees (Aleurites nwntana and A. fordii), the 
method of cultivation, the oil extraction process, the composition and prop- 
erties of the oil, the uses of wood oil, the regions of production, the extent of 
the industry, and the foreign consumption of wood oil. In conclusion, he 
presents some brief suggestions relative to the cultivation, manufacture, and 
marketing of wood oil. 

The Burmese atha system of measuring timber, A. W. MoonlE {Indian 
Forester, 46 (1,920) , No. S, pp. 132-140, figs. 2). — A native system of measuring 
timber used uniformly throughout Upper Burma Is described. 

Hating scale for foresters, O. M. Stevens (Jour. Forestry, 18 (1920), No. 2, 
pp. 14S-150). — The author here presents and discusses the application of a 
rating scale, which In its present stage of development covers broad basic 
administrative positions in the Forest Service of the U, S. Department Of 
Agriculture, such as forest ranger and forest supervisor* 



19201 


EXPEEIMENT STATIOK BEOOKB. 


841 


DISEASES OP PLANTS. 

The biochemistry of resistance to disease in plants, R. A. GoBTNErt {Mirme^ 
sota Rpt. J9W, pp. 3/^, 35 ). — A brief report is ^^iven of investigations on the 
resistJince of diseases in plants, the eheiuical composition of plums resistant 
and noiiresistant to the brown rot organism being studied. In addition, culture 
exi^erimeiits with the brown rot fuiigus iSdcrotinta ctnerca) wore made on 
prune and apple juice intHlla, and the experiments have shown an active pectase 
i.s elaborated by the byjdiai which causes the coagulation of soluble pectins into 
calcium pectate. If suflicient pectin is present, a fairly 11 rm gel is produced 
upon which the fungus develops. It is claiiiud that wlien tlui fungus penetrates 
a host tissue, it dissolves out the middle lamella, but instead of assimilating it 
for food, the material is precipitated Into a comixmnd ol (‘ulciiim iiectate. This 
fills the jntorc(‘llular sjiaces, and hy preventing the collapsi^ of the tissue, the 
infect(*d fruit remains linn and retains its form. Through (he presence of the 
calcium pectate in the (lri(‘d mummies on the trees, water is imbibed fn^ely, and 
Ibis ])rovides the dormant m.vcelium with a source of moisture that i>ermits 
growth and formation of sixaes dining tin' bhissoming tiim* of the trees. 

Considerable culture work was <lone with this fungus to determine its funda- 
mental nutrition, but all attemjds to compound a synthetic medium that would 
snppori it liave faihMi. it Is hcluned tliat the juice of the host plant is nfx'cs- 
sary Cir the deNelopment of tiic fungus, and this suggests the existence <d* some 
accessory food suhstanec whicii is pn*s('nt in natural hosts. 

Malignancy of the crown gall and its analogy to animal cancer, 1. Lkvin 
and Litixe (/*ruc. L\rpt. liial. and ^^^ld . U) {IP IS). Na. 2. pp. 21, 22). — 
The object of this in\(‘stignlion was to n‘peat from a diilereiit standpoint some 
of the various sludii's ri‘ported hy Smith (K. S. R., p. Toii). Tlie autliors 
inoculated jdaiits in considerable number and variety with lUudardim tnnw- 
Ud'wn^ and made a gross and mlcroscoiacal study ot the result inc crown galls. 

Analysis of the material slio\M‘d that a cvrtain iiiimlier of these hint tumors 
behave morphologically and biologically as do hmngn growths (grovvarig vei'y 
slowly and interfiM'iug not at all witli the d(‘velopineiii of the inoculated jilant, 
and while conijiressing, not injuring, the neigiihoring normal tissuesl ; luit that 
other (‘roun galls appear to be true malignant tumors, dwarfing the inoculated 
plant and inducing the necrosis above and even below liie jioint of inoculation 
on the stem. IMicroscopicall.N , the galls show invasion and destruction of the 
neighboring normal tissues. 

A number of crown galls w<‘ri‘ obtaimxl containing Jeafy shoots. Close study 
revealed characters diflVring materially from conditions obtaining in animal 
caiiciT. In most siiccimcns the gall presents throughout only small, young, 
luidifferentiated cells, but in some rhe central growing part resembled crown 
gall, tile i>erlpliery siiowlng the development of adult cUtTereiitiateil tissue or 
parencliyma, which is claimed to be a part of the new growth and not of the 
normal tissues of the inoiailated plant. Tlie same is said to be ti'ue of rudi- 
mentary organs (conducting system), or even of a wliole rudimentary organism 
(leafy shoot), whicli may appear at the periphery or in some other portion of 
the ordinary crown gall. Tlds appearance of highly differentiated tissues sub- 
sequent to and participating In the development of a malignant tumor is, it is 
<?laimed, unknown In animal cancer. * 

The conclusion arrived at is that a fast developing simple crown gall presents 
much analogy to animal cancer and offers ideal material for the cellular study 
thereof. The structure of the growing central part is identical in prardlcally 
all crown galls thus far investigated. This structure, tlierefore, represents 
only one type among the large number of pathological processes grouped under 
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the uairie of oaucer. Tlie study of crown gall, however, alfords no secure ground 
for a claim that all human cancers are formed through the activity of an 
identical organism. 

[Plant diseases studied at the California Station 1 (('(ilifomia JRpt, 
1910, pp, 17-20, S2, 33, 34, 33, 42, 43, 46 ). — The citrus nematode {Tylenchus 
svttiipfmvt rani^) is said to he Tound in all of the principal citrus districts of the 
State, attacking 12 citrus varieties (hut no other plants so far as known), in- 
cluding sour and sweet orange and pom(‘Io, all Ihive of vvliJch are nsed ex- 
tensively as root slocks. The attack on the feeding rootlets (piercing the cell 
wall and breaking down the tissues) gives ready entranc(‘ to Fusarinm and 
other fungi. The nenuitod(‘s are found on roids, ranging from within an incii 
of the surface to 12 ft. below, and being asso<Mat(‘d Invariably witli a poor 
condition of (he trees. Xo <mnpletely successful iueth(»d of protection lias Ikh^u 
found. 

Studies by J. T. Barrett and IT. S. Fawcett ou n’t rus fruit spois, stains, and 
hlemlslios are noted. Some of these troubles hav(‘ hei n tract‘d to detinite 
causes, several stains and spots being causni by ttu‘ witlier-tip lungiis (Cof^ 
letotrichnih (floof^sporioidvs) , which is discussod in ('onnection with its uda])ta- 
lion and its supposed continued production of new types under natural (*oii(li- 
tions. A new lemon spot, designated as green pit, inis bnui tound in three sec- 
tions of the Stale, always in connection Avith a Seploria. A storage scald has 
become irnpo riant this season. 

Citrus gumrnosis {Pytlimcysils riirophthora) has been shown by Fawcett to 
he pret'entable, and curable when taken in time. A study of the causal organ- 
ism us regards its growth relations has aided in the ex[)lanalion of dilTerenci^s 
in seasonal ocenrreru^es and In rate of enlargenaail of disease ar(‘as Tmnpera- 
ture relations of growth have been studied iu this fungus, also in Ph utophthoui 
ten J^homopHs dtri, and Diplodia natalafsiH. The results, besides liear- 
ing upon the relations between temperature and growth, aid also in exjdanation 
of the occurrence and geographical distribution of some of the diseiisi^s pro- 
duced by these fungi. 

</jtrns psorosis, or scaly hark, is found to be transmissible under certain con- 
ditions, hut the time required for the development of lesions, e\eii wlieii small, 
is long, usually months or even years. In early stages only, the disease may he 
practically controlled. Internal decline of lemons luis ht'en studied further by 
Barrett and Fiiwcett in a limited way. Hie typical trouble sIioans maximum 
occurreiK'e in Jnly-Sept ember. It ma.v occur ou trees of any age or condition. 
Xu parasitic organism luis been found in this connection, (htrus root rots 
appear to ho more prevalent than AAiien first ri'ported. T\u> ly]H\N were found 
by Barrett to occur, one <if these, a dry rot, attacking at the crown, penetrating 
into and through the heartwood, and causing sudden wilting and deatii of the 
tree; another, more difficult to detect, causing a decay of the tap and lateral 
roots from their extremities toward the trunk, which may cause a decline con- 
tinuing for years. A Fusarlum has been isolated from both types. Citrus 
chlorosis, when severe, is found to be coiine<*ted with a limy subsoil. A basal 
hypothesis is offered to explain experiments by C. B. Lipman which are de- 
scribed, in which iron sulphate sprayed on the leaves restored the noimial green 
color. 

June drop of the Washington navel orange, a cause of great losses in Cali- 
fornia, was shown by .1. E. Coit and It. W, Hodgson to be due in part to 
Altemana citri (winch avus but little affected by spraying), but in the main 
to u stimulus to abscission arising from daily water deficits in the developing 
fruits, arising from climatic conditions. Citrus blast, though easily killed by 
drying on exposure, was found by H. A. Lee to live in cuttings fpr more than 
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four months, sufflolontly long to cany through the summer. It oecurs in all 
the citrus districts of northern f'aliffmnia, particularly among oranges. 

Fruit-tree spraying expenrnonls showed that dry llme-siilphur used with dor- 
mant peach and apricot trees in fall and winter is fully as effectiv(' as is liquid 
lime-sulphur or Bordejiux mixture in protecting trees against leaf (*url, twig 
blight, and sliot-hole fungus. As a summer (full leaf) spray, dry lime-sulphur 
produced the same foliage elTect as did the other sprays. 

Shot-hole and Fvig blight of steme fruits wer(‘ studicMl during 1910 and 1017 
in an extensive c(M)perative experiment carried out in several counties. Shot- 
hole ot aluamd Ls controlled hy the spring spray only, while the December spray 
is the most effective with ]»eaelies, Aprioot shot-hole was not controlled hy 
tin* usual suli)hur preparations and Bo?*deaux mixture, but thinning out the 
toi>s iX'dueed the disease somewhat. Twig blight w^as not reduced hy the dor- 
mant sjiray nor by spra.viiig after the fruit had sot. Apricot limb gall, studied 
by Kbazauoif, apiieais to h(‘ due to a Monochset ia, probably a new species. The 
galls aie du(» to increase in Ihiekiiess of the hark mainly. The Uis(‘as(‘ is prova- 
l(‘nt in AlaiiKMla, Santa f’Lita and San Benito Counties, attacking trees over 
15 \(‘ars ohi and spreading until the tree is practically destroyed. 

Ajirn^ot liacterial gummosN, rather serious in charsicter, has been studied by 
Bairelt sinc(‘ lOltJ It is behe'.ed to be <‘aused by Bsc7/doawmo.s* erra-sus. Ac- 
tivity of tlu' orgain\ni seems to be confined largely to the dormant period, be- 
itig ch('ek(Ml h\ tUo growth tic(ivi(h‘s of S])nng. The killing of large areas of 
hjirk in a short (iim may girdle and destroy large branches or e\en tncs In- 
feetinii <«e('nrs in tla‘ Iruit spurs. The disease is now known to occur in 8 
counties, iiK'Inding the best apricot regions of the State. Control m(‘asures 
lonnd (‘fleet iv(‘ tux* almost ex<'iusi\ely surgical. 

Crown gall rcsi>ftiiico in idtirns, studieti hy C. O. Sinirh, shows great varia- 
hillly as r(‘gards varieties, some of the more promising of wiiich are to b(i t(‘sted 
uiiilei- dinerent climatic and soil conditions. 

\Valnut, (Ii('back, or winter killing, may, it is fcvniid by L. D. Batch(‘lor and 
II S Reed, prevail even in the absence of tempera lure extremes. This injury 
may prove to be the result of one condition or stwtwal resulting In tla* di^icea- 
tioji of tile twig. I*robable causes are indicated in some detail. A now wailnut 
varhqy named Ehrhardt, supposedly n‘sistaiit to walnut blight, has been taken 
umler ()bs(‘rvution. Walnut blight resistance has betm studied by C. O. Smith 
in commercial varieties and found to Ixdiave in artilicial miah as in natural 
Inoculation, though certain of the varieties more resistant under natural con- 
ilitions sliowtxl much greater susceptibility under conditions of artilicial inocu- 
lation. It ha^s lieeii sliown that the blight organism can live for at least 2.5 
months in sterilized soil, dying imt in 10 days or less in iinsterllized soil. This 
is tliought to be due to competitive conditions among the soil organisms. 

Walnut blight control experiments, involving removal of all possible sources 
of infectious materials and spraying prune<l and unpruned plats with Bordeaux 
mixture or llme-snlphur, were carried out by Faw’cett and Batchelor during 
1010 in Orange and Ventura Counties. The results agreed with those previously 
obtained in showing little, if any, reduction of the blight. 

Cereal smuts have been studied by W. W. Mackie since 1917 in cooperation 
with the IT. S. Department of Agriculture and the College of Agriculture. The 
reduction of smut due to cooperative effort during 3917 was exceeded by that 
of 1918, following w’hich considerable areas were found to be smut fn‘c. 

Phytopathology [Mauritius, 1918], D. D’Emmioiez de Chakmot (Ann, 
Rpt. Dept Afjir. Arauritiua, 1918, pp, 10, ii).— This account as given includes 
Insect pests and other parasites of plants. 
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Pigeon pea showed for tlie first time a root diKsease whicli Is ascribed to a 
fungus not yet identified. Sugar cane root disease appeared to have been much 
more prevalent than formerly, cases being reported in five districts, and af- 
fecting both virgin canes and ratoons. More than eight different fungi have 
been isolated, but none oC these has been shown to cause the disease. Bacterial 
heart rot of sugar cane was reiK)rted from vario-us districts. Bacterial wilt of 
imtato and tobacco Is more serious on the latter. 

Treating oats for smut, W. L. Burlison and R. W. Stark {Illinois 
Cire, 240 (1920), pp, 4)- — "f'he authors recommend the use of formaldeliyde 
solution for control of oat smut by sprinkling a solution of 1 pt. of fonualin 
in 10 gal. water at the rate of 1 pt. of solution per buslKd of oats. The oats 
should be thoroughly mixed, covered, and allow(Hl to remain covered for about 
2 hours, alter which they are un<‘overcd and the gas allowed to escapt^. 

Basal glumerot of wheat, h. McCTtllohoh ( four, Agr. iicscarah [t/. jS.], 1H 
(1920), No. 10, pp. 542-1)51, pis. ^?). — In the course of a study made in the Bu- 
reau of Plant Industry, U. S. Department of Agriculture, on wheat samples, a 
bacterial disease unlike the black chatT was discovered. Tins disease is due to a 
hitherto imdescrlbed organism, and was lound on luaids of wheat eolle(U(\i in 
widely separated localitlt's in the United Slab's and Canada. The most uolice- 
ahle external character of the disease is a brown to black discolorat Ion on the 
lower part (d“ the glumes and of the adjacent rachis Th(‘ grains inclosed in 
the diseased glumes were found t<» have bacteria in their tissue^ at the germ 
end. In advanced cases this end of the grain is l>ia(*k and churn'd in appearance. 
The organism causing the dis<?ase has been isolatc'd, not ordy from freshl> col- 
lected material i)ut also from grain Ucia in the laboratory lor 17 tiamths The 
anilior describes the organism as 7b/c/cy mm alrofaaenH n. sp. 

Fusariuni wilt of chile pepper, U. IT. I.konjan (Xrtv Mexico Sia. Buh 121 
(1919), pp. 52, figs. 7 ). — A wall of chile pei)])er, known to ha\e (‘xisted on the 
station farm since 1908 and to liave Ix'eii serious or destructive since 1911. was 
studied after the latter date, principally during 1918-19. 

The causal organism, \\hich is regarded as ix'longing to tbo sixtion Martiella 
of the genus Fus.iriuin, has Imvo named /’. imnuuin n. s]>. ll allJicRs some or all 
of the underground parts and often the lower aerial stem. '’1 be de\elopment of 
the characteristic dark i»nnvn sunla'u h'sions is attended by wilting (usually 
sudden), total disintegration ol tbo rool hairs, breakdown ot the cork camljiuni, 
disintegration of the corth’al cells, and d<we]opmenl of white or bluish spoi*o- 
dochia on the underground parts. 

The fungus grows saprojdiylically in soils of ordinary fertility, and tlie in- 
fective material is carried by means of dist'nsed plant remains, possibly by stx'd 
bed plants, jilso by air and water. 

The waiting is probably due not to a mecbanical stoppage of water movianent 
by the growth of hyphse in the passage's, nor to ilu' production of toxic substnuees, 
but to a general failure and bi*eakdowu of tla* tissues invaded. 

The severest outbreaks occur in August or Septi'iuber, a certain relatlo!) ex- 
isting between temperature and the occurrence arui s€*verity of the attack. The 
optimum temperature appears to be near Bl'’ (1, the highest actual tempera lure 
5n the fields being about 25® and the minimum temi>eralure iK'.rmittlng infection 
about 17®. 

Soil moisture appears to l>e the chief controlling factor, an 85 per cent wilting 
occurring when the capillary moisture much exceeds 12 per cent, as agalimt 2 
per cent at a content below that point. Intelligent and careful irrigation is, 
therefore, a principal control measure. Heavy soils should be avoided. Ridging 
and the use of windbreaks are also recommended. 
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A new lettuce disease, R. C. Thomas {Mo. Bui. Ohio Sta., 5 (1920), No, 1, 
pp. 2Jfy 25f fig. 1). — The occurrence of a new lettuce disease in greenhouses is 
reported. Preliminary Investigations are said to indicate that the disease Is 
identical with that recently described by Brown as due to Bacterium vitians 
(E. S. Rm 30, p. 455). 

Temperature relations of certain potato-rot and wilt-producing fungi, 

H. A. Epson and M. SjiAPovAnov {Jour. Agr. Resmrch BA, 18 {1920), No, 
10, pp. 5]1-Ji21f, figs. 9). — Tn a contribution from tlie Bureau of Plant Industry, 
U. S. Department, of Agriculture, the authors give an account of experiments 
of pure cultures of six species of Fusarium and two strains of VerticiUvum 
alboatrum. 

The two strains of Verlicilliuiii, one from the South and the other from 
the North, showed distinctly ditTerent thermal behavior. As a result of their 
investigations, a certain degree of correlation was found by the authors to 
exist betw('en tlie tempc'rature relations of some' potato fungi in pure cultures 
and their geogi-aphical distribution and seasonal occurnaice. This correlation 
is said to be pnrtioularl.v striking in F. orgnporum and W alhoairum. 

From the results obtained, they believe that a temperatun' of about 40° F. 
should hold Fiisarluiu tiih(»r rots in check during storage. The susceptibility 
of r. alhoairum to high temiieraluri^s is believed to suggest the possibility of 
a beat tr(‘atnient for Infected seed tubers. The use of temperature tests in 
certain eases is deonied l>y the authors to offer a useful snindementary method 
for the identili(‘ation of fungi exhiliiting <*on1 rusting thermal relationshiii'^. 

Potato disease treatment fat Orookston, Minn.], C. O. Sklvig {Minnesota 
Bta., /fpf. Crookston Buhsto.. 1917-18. pp. 51-05, fig. 1). — Tests were inatlc of 
seed fiotatoes noth'eahly aftecied wdh su(*h common tuber diseases as llhi^ioc- 
tonia ami seah. The tubers W(‘re Ireateil with formalin, ('orrosivi^ sublimate, 
or eopper sulphate, (»r else the cut seed tulxu's were dusti'd until su]>pli(Hl with 
a good adherent coating of air-slakcd lime or powdered sulidnir. Despite 
variability in the results through a piM'iod of years, the increased > ields and 
cleamu’ i>roduct are <‘onsidere<l to Justify H<‘ed treatimad, as well as rotation. 

Formalin apjdied to cut seed has retarded germination a bnv days, but 
till' jiiants as a rule appeaivd normal by midsnmnier, and triad naait wais 
folhwed by an Increased yield of tuiiers. Tbicut seed vven‘ not ridardcd by the 
ap])llcation of formalin. (V)rrosivt‘ sublimate, wbethiU* applied bt'fore or 
after cutting the seeii, was more etllcUmt in controlling disease, but tluav wms 
only a slight increase of tubers. The upT>lication of iiir-slakisl lime appeared 
of value only for its fertilizing elVects, and .sulphur as lit*re used had little or 
no effect as a fungicide. 

Tests w^ere made on leaf diseases with Pmrdi'aux mixture of 5 : 5 : 50 strength 
before 1917, and of 4:4:50 afterward. Sr»raying was begun in June when the 
plants were from 0 to 8 in. high and was repeated at intervals of two weelvs. 
It w^as found that the largest average yield and tlie greatest net return were 
obtained from plants which had received three sprayings. 14ie fourth appli- 
cation did not pay for its employment. General spraying appeared to he 
successful for the Red River Valley even in years of but little early blight, 
l^ate blight has not yet bt^en recorded for this region. 

Commercial lime-suli>hur appeared to be detrimental in J910, but in 1917 
there was a slight increase in yield. Belf-boiled lime-sulphur is conskhTed as 
offering promise on a<*count of its low cost and results obtained. 

Silver-leaf disease (including observations upon the iiijeciion of trees 
with antiseptics), F. T. Brooks and M. A. Bailey {Jour. Fomol., VoL 1, No. 2, 
pp. Sl'-m). ^In order to duplicate as far as possible in different localities work 
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l»revi(m«Iy nofcod (E. S. li., 30, p, 451; 38, p. 50), the authors carried out experi- 
uieals at Cambridge and at the John limes Horticultural Institution. 

As regards the physical factors in silvering, the authors still consider that 
by far the greater part of the peculiar apr)earance of plum leaves in the 
earlier stag('s of silvering is due to Ihe formation of abnormal air spjices 
l)elow the upper epidermis, whereby the character of the light normally re- 
flected is changed. 

Further obseiwatlons upon the o(*curronce and incidence of silver leaf are 
noted and discussed. Inoculation experiments were carried out with the 
plum, ap]>le, and other plants. It a]>pears that this disease is not insej>aral)ly 
comuvted with inoculation by ^fcreuni purpnrcvm. Following experiments 
on the curative treatment of silver-leaf disease, it is admitted that there 
is at pr(*s(‘nt no known curative treathumt that can he applied on a commercial 
scale with prospect of success, hut it is considered f)robabJe that any measures 
conducive* to the* general well-being of the trees would tend to reduce the 
danger. 

Shot-hole fungus {lUL Apr. and Fisheries [f/0>w7on], Tjeaflei 2^'f7 {i911). pp. 

tips. J). — This gives a brief account of the manner and results oi attacks by 
Cn'eosporor dreumseissa, which are common on .leav(*s of (iu* i)e{ich, nimond, 
oiler ry, apricot, and nectarine, and less so on those o1 tlie plum and oilier 
rosaceous trees. Ilemedial measures exclude Bordeaux mixture on account 
of foliage injury, hut prominence is given to self-boiled lime-sulphur in this 
connection. 

Ked root disease [of llevea], T. Fetch (Trap, Apr. [Ocyion], 52 {7919). Ac. 
/, pp. 27‘-SJ {), — This disease, lirst seen in Ceylon in 1905, occurred rather com- 
monly in 1014 on Hevea and 'Fcplrnhsia Candida at Peradeniya. It bavS since been 
recorded from scvenil estates in the low countr.v, being still rankeil among the 
less common of the j*oot diseases of Hevea in Ceylon. The disease (as(*ribed 
to Porta hppobrunnea) is discussed in regard to its occurrence, spread, syni])- 
toms, and relation to otlier root diseases, and in regard to control measures 
including prevention, tree surgery, and chemical fungicides. Attention Is also 
directed to white stem blight and top canker of Hevea. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Forced movements, tropisms, and animal conduct, J. IjOEb {Philadelphia 
and London: J, B. JApjnncoU Co. pp. 209^ pis. 4, fips. SH ). — In this vol- 

ume, which is the first of a series of monographs on experimental biology, the 
author discusses the symmetry relations of the animal body as the starting 
point for the theory of animal conduct, forced movements, galvanotropisni, 
heliotropism (the Influence of one source of light), an artificial heliotropic ma- 
chine, asymmetrical animals, two sources of light of different intensity, the 
validity of the Bunsen-Roscoe law for the heliotropic reactions of animals and 
plants, the effect of rapid changes in intensity of light, the relative heliotropic 
efficiency of light of different wave lengths, change in the sense of helio- 
tropism, geotropism, forced movements caused by moving retina images (rheo- 
troplsm and amemotropism), stereotropism, chemotropism, thermotropism, in- 
stincts* and memory images and tropisms. 

A bibliography of 554 titles is Included. 

The rat as a carrier of diseases transmissible to man and to other lower 
animals, A. G. R. Fouleriw {Jour. Compar. Path, and Thef\y 32 {11119), No, 3, 
pp, 182-191 ). — ^Noted from another source (E. S. R., 42, p. 855). 

Kftt bite fever. — ^Report of a case, A. Abkin (Arch. Int. Med,, 25 {WHO), 
Kck 1, pp. 94-111 ). — A summary of information on this disease, caused by 
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l^phvchwta mornuH mvris, followtHl by a report of u (-ase in a boy of 9 years 
bit by a rat. Heferenc(*8 are given to the more important literature on the 
subject. 

On a coenurus In the rat, M. Tuunkii ( Uin. Avpl, Biol., 0 {11)19), No. 2S, pp. 
lS6-Ufl, fig. 1). — This is a n^port of stmlies of tapoworni cysts found in the rat 
in Lomion which represent either a new sj)ecies or a very atypical form of a 
known species. 

A mouse oxyurid, Syphacia obvelata, as a x)arasite of man, W. A Uilby 
{J<nn\ PariHitol., G {1919), No. C, pp. l^9~9S. pL t ). — Tlds records th(‘ infestation 
of a family of liv(* in iiie Philippine Islands by B. obveUiia. 

lleport on a c^ollectioii of Copepoda made in Honduras by F. J. Dyer, 
(\ I>. IMAksn (/hoc. I . N. Noth I/cn., oG {19, >0). pp e pi 1). 

Catalogue of birds of the Americas, (' P,, (*oi:y {I'nld J/av. Nat. IJiat. 

{(liuago^ Bvh. Zoo/. Her., Li {1919). jit 2. No. 2, pp. i17~G07, i>l 7). --This part 
ol th<‘ work jirevioiisly noled (P S. Tl , Jib, j> Toil) deals witli the families 
Trogonidje, (Ticulida', Cajatonida-, Uami>ha.sl idas (hilbulidic, Bueconidie, and 
Pj«*jda*. An index to the \oluiae is :if)])ended. 

Third and fourth annual lists <d‘ prop<tsod changes in the A. O. U. Chock 
List of Xorth American birds. 1! (\ Oniumoi.sw: {Aul\ ,io (1918), No. 2, pp, 
20(9 217 : 8f) {1919). Ao, 2. p)i. 200-272) — 'riu‘Se lists are in contmuatioii of those 
previously n(U('d ( F. S. P, Htt p. lod). 

Hirds of N(»Hh Carolina, T. (1. Pioausois and C. S. and 11. 11. Duimij^.y {N. C, 
(ivoh and Et'ioi. t<inv(\) [/*/>/] Ij {1919). pp. X\ 1 11-^280, pis. 20, Jitj'S. 275). — 
Sketelios on North Candina (U’ldtliology and life z^ines and bird distribution 
and an (‘xidanatioii of keys and descriptions are followed by a (les('ni)tive list 
of Nortli Carolina ]>irds coritainim:: .‘141 speeu's and varhdies (pp. 17-3115). A 
bibliography <d‘ eight pages on North (Airolina birds, tables on fall and spring 
migration ()r iiirds at Palelgii, IcSPa-JPll, data on song period of )>irds at 
Uabugh, and a brief glossary are appended. A subjeet index and indexes to 
tile ('(unuum and sr-ientitie names are also ai)p(‘nded. 

The 24 colored plates with one exee[)(ion are by 11. Ik Horsfall. 

lUrds III town and village, W. 11. IfrnsoN {Nvir York: E. I*. Dvllrm d- Co, 
\1920'\. pp. A-l-323, pin. 8) —-This is a i>opular aeeount based upon English con- 
ditions. 

British birds, their nests and eggs, and bow^ to name them, W. M. Gauli- 
CHAN {Tjcmdon: IJoldoi d llardingham. Ltd., 2. ed., pp. 152, Ogs. S4). — A small 
handbook. 

Tlie birds of the Tainbelau Islands, South Clilna. H. O. Obebiiolsur (Proc. 
V. B. Nath Mils., 55 {1920), pp. 129--lJf2). 

Notes on birds collected by Dr. W. B. Abbott on Pulo Taya, Berhala 
Strait, southeastern Sumatra, II. C. Oberhol8i:b {Pror. U. E. Nail, ^fus., 55 
{1920) . pp. 2(17-^27 Jf). 

Notes on Dr. W. B. Abbott’s second collection of birds from Simalur 
Island, western Sumatra, H. C. Oberiioi^eb {Proa. If. B, Nall. Mus., 55 (1920), 
pp. 7/73-4.98, ^g. 1). 

A revision of the subspecies of the white-collared kingfisher (Sanro- 
patis chlorls), H. C. Oberholseb {Proc. U. B. Nail. Mus„ 55 (1920), pp, 351^ 
395). 

The races of the Nicobar megapode (Megapodius nicobarlensis) , H. C. 
Oberholseb (Proc. U, B. Natl. Mm., 55 {1920), pp. 399-402). 

Notes on the wrens of the genus Nannus, H. C. Oberholseb {Proc. U, S. 
Natl Mm., 55 (1920), pp. 223-^236). 

lleport of entomologist, W. E. Hinds {Alahatna Col. Bta. Rpt. 1919t PP» 26, 
27).— In this brief report of the work of the year, it Is pointed out in connection 
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with the work with Calandru orpza that the selection of a weevil-resistant 
type of seed ear is the first important step to be taken in control work. Next in 
importance is the utilization of the trap plat jnethod of concentrating the 
first generation of rice weevils in the field so that they may be controlkHl eco- 
nomically by proper handling of tin* small amount of corn that is grown on 
this trap anni. 

Itefereiicc is also made to soil fumigation work with sodium cyanid now 
under way. 

Entonioiogioal investigations {Californ'm Sia. Rpt. 1910, pp. 68^70). — In- 
vestigations made hy C. W. Woodworlb while in China contlrm the view that 
with th(‘ present cost of labor sericulture can not he commercially profitable 
in California. 

In a spe(»ial study by Woodworth of the problem of mosciulto control in tlu* 
lowlands of Yangtze Valley in China tlu' practical use of the ordinary iiispt'c- 
tion net as a means of control was demonstrated. In sanitary work at New- 
port News, Va., W. B. Herms demonstrated the practicability of drainage for 
mosquito control under conditions of scarcely any fall, in which drainage* 
canals serve as a means for concentrating wmter rather Uian carrying it olT 
the land. Since the mosquitoes thrive only in small pools Ibis drainage* work 
was almost as effective as that which would have occurred had the water 
been drained off. 

In fuinigatiem work in which carbon l)isuli>hid was used, E. 11. de Ong found 
the efl'eet of gas on the* germination oi the sennls to In* quite negligible (‘ven 
with excessive treatiiK'nt, (E. S. K., 41, p. 754). In cold storage tvork with 
insects he obtained considerable data on the length of lime tbt* various niseets 
are able to survive exposure to different degrees of refrigeration. All of the 
rice weevils, with one exc’eption, were killed in one numtii. Tin* Indian meal 
motlis were all dead in two mouth.s, but laiwa' of the yellow na*al worm can 
live over three months. 

Extensive studies of the chendcal and pliysical })roperties of liquid ciaiiid 
were made by G. i*. Gray and E. 11. Hulbrit (E. S. 11., 41, p. 502), who origi- 
nated a iiielliod for deteruiiuing the concentration by the use of the ther- 
mometer and s])ecific gravity spindle. They also invest igat(‘d tlu> action of 
cyanid upon metals. 

lv(*fc pence is made to insecticide statistics compiltHi by Gray, an article 
relating to \yhich has LuMm jmeviously noted (E. S, K., 40, p. 59). Of .$o,fM)0,00<4 
spent annually in California for insecticides, one tliird Is spent for cyanid ami 
about one-sixth for sulphur, 

survey of the forest areas of Santa Cruz County and a partial survey of 
the National For€*sts of IMonterey and Santa Barbara Counties, made by G. A. 
Colemaji Avith tlie vi(*w to increasing the output of honey, n^sulted in finding 
some 47 suitable locations for new apiaries, about 25 of which are now occu- 
l)ied or arc about to be occupied. 

ltef(*rence is made to a study of the natural bre(*ding areas of the beet leaf- 
hopper by H. IT. Severin, accounts of which have been previously noted (E. S. 
R., 41, pp. 456, 755). 

Division of entomology and economic zoology^ W. A. IUlky {^f}nncsoia 
Sta, Hpt, 1910 f pp. — Field experiments are said to show that under ordi- 

nary conditions Nicofuine and soap will kill 65 per cent of the potato-leaf 
hoppers, whereas under laboratory conditions 99 to 100 per cent were killed. 
Life history studies w^ere made of the oak twig glrdler with the view to 
finding a satisfactory method of control. It appears that the only possible 
method is to trim all dead branches from the trees and burn them with their 
Insect contents. Cawponotus pennsylvanicvs w'as a serious enemy of cedar 
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in the State, the average infestation running from 15 to 25 per cent In the 
swamps and from 40 to 70 per cent on higher land. Brief reference is made 
to other, work under way. A nematode hitherto unknown as a parasite of 
man has been discovered and evidence adduced to show that it is transmitted 
through food contaminated by rodents. 

Keport of the department of entomology, T. J. IIeadlee {New Jersejj Stas. 
Rpf. 1918. pp. 205-295 ). — The author first presents a tabular list of insects an<l 
other animals received and identified during the year, 82 in number. Brief 
reference is then made to the occurrence of and work during the year with 
plant lice, the potato fiea-heetle, tomato flea-beetle (Fpitrix fmcula), the 
oriental peach moth, hoi*se-]adiHh flea-beetle {Phpllotreta armoraciw) ^ and the 
s*HHl-corn maggot UPegomjna ftisieeps). 

Investigations of the •pear psylla led to the conclusion that the recom- 
mt'iidations as to control lueasures made in the report of 1910 (E. S. R., 39, 
p. 701) should be followed in their entirety. The least important of three 
treatments is the scraping of the rough bark from the trees in late fall or 
early winter. The faithful annual practice of the winter and si)ring spraying, 
accompanied by as much scrai)ing as may be ncH.*essarv to keej> the troths clean, 
will bring the pear psylla under reasonably satisfactory control. Thoroughness 
of coating coupled with the proper time of application is ahsoluldy essential 
to success. Particular attention was given during the year to control work 
with the plum cnreuUo. The schedule for the a]>pli(*ation (»f liine-suiphur 
and arsenate of lead rec'ominonded in 1017, namely, (1) before th(‘ buds .swell, 
tlM as tlie blossoms lirst show color, (3) directly alter the iietais fall, (4) 
19 days afler the blossoms fall, and (5) June 20 to 30 for ail fall and winter 
varieties, was modified in 1918, ho that the fourth apjdication was madi^ 7 
days after the petals fell ami an additional application made 17 days after 
tlie blossoms ftdl. Those who applied the extra sy)ray with suflicieiit thorough- 
Tiess eliminated the iiorinnl curculio injury. Particular mention is made of 
two parties, one at Allain' and the other m'ar Clemeiiton, \\1 m> suc<viH]ed in 
eliminating scrUms eurciilio daniaae by closinii up the gay) between tlu' l>loHsom- 
fall and the 10-days-aft<‘r-l>lossom fall sy>ray by the introduction of anotlier 
'^^•ray as ontlined in the new schedule. Better results are secured with a 
mixture of lime-sulyihur and lead arsenate than with lead arsenate alone, 
ihc lnnc-snlj>hur ai>y)earing to have a rej^ellent action. 

An account is next given of the syirinkling sewage filter fly {Pspcho5a alter- 
')taf(i), by T. J. Beadle and O. 8. P>o(*kwith (y^y-i. 211-221), accounts of which 
from other sources have hivn noted (E. S. H., 40, }>. 3.56; 41, y>, 165). The 
enmherry investigations were taken over by the <lep.artment of (aitomology 
<)uring the year and work was carried on by O. S. Beckwith, the ilata jvre- 
sented relating yiarticularly to fertilizer experiments (i>p. 222-230) and being 
abstracted on page 837. A report is made of studies of eggs of ayiple aphids by 
A. Peterson (pp. 231-234), a bulletin relating to which has been yu-eviouKsly 
noted (E. S. II., 41, p. 253). 

Exyieriments with tarred papt^r collars and other substances for protection 
against the peach tree borer are reported by A. Peterson (pp. 234-243), in 
continuation of the work of the previous year (E. R. R., 41, p. 58). The report 
relates y)artlculaiiy to exton.slve experiments made with tarred pai>er collar.s 
commercially known as Scott’s tree protectors. Details relating to the applica- 
tion of these protectors are presented. The results obtained from those placed 
about the base of 75 or more of 8 to 10 year old trees In throe distinct iwrtions 
of tlie peach orchard at Clementon are reyK>rted VLpon in tabular form. While 
no conclusion can be drawn as to the value of the tarred paper disks the results 
are indicative of what may be expected in another year. Only a few large 
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larvae were fount! at the end of the season in November when the trees were 
bored. The protectors in the southeast and northeast parts of the orchard are 
said to have reduced the infestation 90 per cent and 75 per cent in the south- 
west portion. 

Experiments were also tried with various ciieniicals or common spray mate- 
rials sprayed on tiie trunks at intervals of 10 days to 2 weeks. In all cases 
the number of small larva' present In the spring of tlie year apparently Indi- 
cates their Ineffediveness. Applications of nicotin resinate, 1 part to 1(X) parts 
of water, from one to three times failed to reduce the number of larvie. Appli- 
cations of Scalecido 1:15 on July 25, Aiij^ust 6. and Anj^ust 18 did not iiijiire 
the trunks, but tbe number of larvie was not materially reduced. Applications 
of S<*alecide 1:20 phis crude carbolic acid 1 per cent and applications of hsh- 
oil soap 1 lb. to 25 aal. of water plus crude carbolic^acld 1 per cent applied 
on tbe same dates also failed to reduce tbe number of larvie materially. 

A detailed report is driven of the mosquito work carried on diirinp:: the ])eriod 
from November 1, 1917, to .Tune 80, 1918 (pp. 248-295). 

[Keport of the] department of entomolof!:y, 11. 0. Sevkrin (South Dakota 
Sta, Hpt, 1919, pp. Iti-lS ). — This report deals briefly with tlie results of stndi.es 
of the web-spinning sawfiy of )dum and cherry {Nourotoma invon^p^i^ua) and 
the common field cricket (GryUufi ahhremnpiH) . 

inoonspicva is generally distributed in South Dakota, but the gi'oati'si 
amount of damage is done in tbe eastern tbir<l of the State. It attacks prin- 
c*ipally wild plums (Prunus americam)^ the common ganien plums il*. r/oa/rs*- 
ticcf), Canada plums (P. niiira ), western sand cherry (P. the c(»mpass 

cherry (P. hesfieyiXamvricayia) ^ and the hybrid plums P. In^tora, 

P, amortoanaXP, shaonii, and P. americannXP. tri flora. The injurv <*onsisls 
of the destniction of the foliage by tlie gregarious web-spinning larva*, tlu* en- 
tire foliage of the tree being devoured and an unsightly wel) coveilng the 
branches and uneaten midribs of the leaves, where the pest is at all almndant. 

The first sawflies are found in the first or second week of June. Egg mass 
averaging 4G eggs is laid by each female upon tbe undersurface of the midrib 
of tbe leaves of plum, sand cherry, etc. These hatch in a period of 4 to 8 days. 
The larva? feed for 2 or 8 weeks upon the leaves, whereupon they drop to the 
ground, enter it to a depth of 1.5 to 10.5 in. and hollow out a cluimbor. Here 
they remain inactive throughout the remainder of tbe summer, fall, winter, and 
early spring, and pupate the latter part of May and early June. The adults 
emerge in from 1 to 2 weeks later. 

A tachlnld fly {Euhrachymera dehilis) at times destroys as high as 50 pei 
cent of the sawfiy larva?, but tbe host is killed only after it has rea('hed its 
full growth and entered the ground. Larviee of Chrysopa and nymphs and adults 
of Podims wamliventris are important predacious enemies. The application 
of arsenate of lead, 2 lbs. of paste or 1 lb. of ixiwder, to 50 gal. of water when 
the larvae are small, is the most satisfactory artificial control measure. The use 
of other arsenical compounds is advised against because of danger of burn- 
ing the foliage. 

O. abbreviatus is the source of considerable injury to alfalfa seed and seed 
pods, shocked grains, and binder twine. Two parasites attack the eggs, 
namely, Oeratoteleia marlatti, which is very common and is quite a factor in 
keeping down the numbers of this pest, and Paridris n. sp., which is not so 
common. The control measures recommended include the renovation of alfalfa 
fields in the fall to destroy the cricket eggs, plowing or disking and harrowing 
In the fall the fields containing the eggs, and burning cocks or stacks of old 
hay or thrashed alfalfa. 
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[Special entomological investigations in St. Vincent] {Imp, Dept. Apr. 
\V(Ht Indies, Rpt. Agr, Dept, tit. Vincent, 1918-^19, pp. 13-18 ). — The tnvestiga- 
lions rejiorted relate to the life histories and conlrc^l of the cotton stainer 
{DgsdercuH dehnineyt) , the green hug {Nvzara viridula), and the peii chirik 
( IJd essa ni cd it a hutida ) . 

[Entomological notes], J. C. F. Fryer {Ami. Appl. Bwl., (i {1919), No. 2-3, 
pp 201-209).' -ThQ^e notes relate to Characas' graminis, ih<* Angoninois grain 
moth, Avthonoinns potnoruin, l*hif1lohnix nrticd, and l\ otdongns. 

Insect pests in It. S. Mac! >OTJaALL {Trans. JltghJnnd and Agr, tioc. 

teot.. 5. ser,, SJ (1919), pp. 152-/88, has. 2'/). — This paper, which dc'als with the 
occurrence of and work with th(‘ more inii)ortant insects of the year, concludes 
\Mtli an introduci ion to the life histories of the Chernies. 

Notes on certain jiarasites, food, and capture by birds of the common 
earwig (Forficula anri<mlaria) , 11. II. ItuiNOLtw {}*roe. Canihndgc Phil. Soe., 
19 {PfJ8), N(i. If, pp. I(i7-177). — A contrlhution to the knowledge of F. aurivu,- 
laua, in \vlii(*h the autiior gives the results of investigations of tlie elTects of 
[jarasiiisin by the gn^garirie Clcpsgdrina orata and of the natui-f' of tlie food 
con^unii‘(l. In a careful examination made of the alinuMitary canal of h> males 
iron) th(» Isles of Sicily it was found that about half were infested hy (\ orata, 
the avm’age number of gregannes per individual being about lio. In food tests 
U'M id(‘d pndcrence was shown for the leaves of vegetable marrow, lavt, and 
oabbage, tln^ blossoms of Amduisa and CKnothera, and unskinmMl ]>lum truit. A 
brief summary is given of the present knowledge of the capture of eaiwvigs 
by 1)1 rds. 

Ac(‘ount.s of this pest in the United States by Jones (E. S. K., 3S, p. 50) and 
Lssig (E. S, U., 30, p. 404) have been noted. 

“ \Vbjt<* ants ” as pests in the United States and methods of preventing 
damage, T. E. SNxnEii (I/o, Bui. Dept. Agr, Oat., 9 {1920), No. 1-2, pp. ^-20, 
has 7/) -“-Noted from another source (E. S. R., 41, p. 355). 

Formosan termites and methods of i>reventing their damage, IM. Osiiima 
{Philippine dour. Bel., 15 {1919), No. If, pp. 3/9-383, pis. 13, /fg^. 5 ). — “In 
Formosa three species ot termite, namely, Leuvotennes fiavieeps, Coptotennes 
iormosanus, and Odontoternics formosanus, nre injurious to wooden structui'iN. 
A pair of mature individuals of O. fonnosanus is able to start a mwv colony, 
in a nowdy established colony of C. formosanus egg laying begins 5 to 13 days 
after swarming. C. formosanus lays from 3 to 4 eggs a day. Eggs of C. jo^'- 
mosamis hatch in from 24 to 32 days after they are laid. The soldier of 
C. 1ormosa>nus develops from the egg laid by the queen. 0. formosanus attacks 
lime mortar. The principal food of V. formosanus is cellulostx” 

Tlie termite-proof con(Tete layer is deemed entirely satisfactory in prevent- 
ing the entrance of termites from the ground. Teak and cypress pine are 
immune from the attack of Formosan termites. The resistance of timber is 
not due to its hardness or weight, or to the inorganic compounds contained in It, 
but to sesquiterpene alcohols that can be extracted by benzene or alcohol. 
Cypress pine contains “guajol,” and Foochow cedar and Raiidai cedar contain 
“ cedrol.” Camphor green oil contains 25 per cent of sesquiterpene alcohol and 
is entirely satisfactory as a preventive for buildings. The anthracene oil frac- 
tionated from coal tar is also effective in preventing the damage of O. fot mo- 
sanus. 

The outbreak of locusts in western Canada in 1019 {Agr. Oaz. Canada, 7 
{1920), No. 3, pp. 218-220, figs. 2). — The outbreak of locusts which occurred in 
certain sections of Manitoba, Saskatchewan, Alberta, and British Columbia in 
1919 is said to be the most important from an economic viewpoint that has been 
experienced since the West was developed as an agricultural region. 
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Harlequin cabbage bug and its control, F. H. Chittenden ((/. S. Dept. 
Apr., Farmoi's* Bui. 106 J (1920), pp. IS, figs. 5 ). — A popular summary of infor- 
mation on the life history and habits and methods of control of this enemy of 
cole crops. 

[Walnut aphis studies] (California Sta. Rpt. 1919, pp. 4S, 44 )- — A new 
species of fiin^fus, found by O. F. Burger and A. F. Swain in 1917 to be an Im- 
portant factor in controlling the walnut aphis in Southern California, has been 
given the name Untomophthora clironiaphidis (E. S. R., 39, p. 464). 

A brief u(*('()unt is given of the work of K. E. Smith with niootin dust appli^Hl 
by large j)()wer-d riven blowing machines. This has proved to be a very eifec- 
tive means of control, the wahuit aphis being almost completely d(‘Stroyed when 
the dust was applitni with reasonable thoroughness. The original method of 
preparation of the dust coiisistetl in diluting blackleaf 40 with considerable 
water, mixing with the desired proportion of kaolin from lone, Cal., into a 
stiff mud, and then drying In air or with a litt'e lieat and repiih (adzing, sev- 
eral days at least being required to complete the process. At the present time 
a mixture of 75 i)er cent kaolin and 25 })er cent liydrattnl lime is made in a iiu^- 
chanieal nii\('r, and during the mixing process the dc'sircHl amount of blaekleaf 
40 is blown into the mass in a fine spray, without any dilution. The lime dries 
out the moisture and also has a chemical effect, freeing the nicotin from tla^ 
sulphate and rendering it much more active and eff(H?tive, tliough less ])erina- 
nent, rdc^otin being more volatile than its sulphate, l^y the use of othei' ma- 
chinery the material is further mixed and pulv(Tized and the Onished product 
(lelivoi‘ed into sacks, 12 mimitos being required to complete the whole pro(*(*ss 
for each 400-lb. eluirge of material. 

A mixture containing 2.5 per cent blackleaf 40 (1 per emit nicolin) is being 
used for tlie ^^’a]nut aphis, from 1 to 4 1I)S. of material being appliinl per tr(H‘, 
according to size. Two men with a team and a blower can Iborougldy dust 
from 2 to 4 aertss per hour. The total cost is from to $5 per a(U‘e. Thus far, 
more than r),0(K) acres have been dusted and it has not IxTm necessary to dusl 
nK»re than once during the season. An account Hodgsim has been noted 
(E. S. K., 41, p. 457). 

A reference to the use of this dust against Psplla rnaii in Nova Scotia by 
Brittain has been noted (E. S. R., 41, p. 755). 

Injury to silkworms by caterpillars of the brown-tail moth, V. Ahe (Ahs. 
in Rev. Appl. Ent., Ser. A, 6 (1918), No. 11, pp. 50f, 50^).— Irritation by the 
hairs from lirowii-tail moth caterpillars caused a sudden loss of appetite of 
silkworms followed by inactivity and emesis of green liuid. 

Insects resembling European corn borer, H. A. Gossaru (Mo. Bui. Ohio 
Eta., 4 (i9VJ). No. 12, pp. 372^79. figs, 8 ). — Brief descriptions and accounts of 
the habits an* given of insects resembling the European corn borer (Pyrausta 
imhilalis), including the bollworni, the lined stalk borer (Hadena fractilinea) . 
corn stalk maggot (ChiFtopsis wnea), sod webworms (Crambus spp.), a native 
pyrau.stid cateiqiihar {R. ainslici), the parsnip webworm (Depressaria hero- 
cUana). etc. 

The lined stalk borer (H. fractilinea) was frequently received during the 
summer, having caused serious local damage in eight different cemnties in the 
northeastern part of the State. This caterpillar, which resembles the stalk 
borer (Papaipema nitela), becomes active in June and enters the stems of corn 
at the tips and bores downward. Irregular holes appear in the growing tip 
very much as if the work were done by the common stalk borer. As much as 
one- third of the stand in fields of 10 acres was reported destroyed. A closely 
related species, Luperinu stipata, works in much the same way as M. fractUinm, 
but enters the corn plant lower down and burrows upward instead of down- 
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ward. The life history Ls not completely known, but since the larvte occur from 
May to July and the adults have been captured from July to September it is 
lliought there Is but one brood a year. The egpjs are laid in the fall, and tim- 
othy sod appears to be a favorite place for oviposition. Nearly all the severe 
(Iamaj?e to corn thus far reported has been on timothy sod plowed in the spring 
and sometimes late In fall. The eags are supposed to hatch in the fall and 
the cater|>illars probably hibernate as partially-grown cutworms. It is thought 
that early fall plowing of timothy sod will control this pest as well as related 
cut worms. 

The corn stalk maggot {C. atun) is often found in tlie stalks and under the 
loaf sheaths of a number of valuable crops, such as corn, sorglium, oriiori.s, 
sugar cane, br(K>m corn, vlieat, outs, rustics, and wild grasses. AVblle tliey arc 
generally scavengcTS aggravating a jirevious injury, it appears that bealtliy 
|)Iants may also Ik^ attaclunl by them The damage caused is quite similar in 
giuieral outward apficanmce to the breaking over of th(‘ tassels by tbe European 
<orn borer. The eggs are inserted beneath the h‘nf sheaths, and the maggots 
<Mther feed n('ar A\luTe the,\ hatcli or seek out soini^ bruised spot wb(‘re oii- 
trano(‘ to the intiTior of the plant is easy. Tlie larvjr, il immature \a hen win- 
ler arrives, hibernate at least in many cases. There appear to he thri'e or foui’ 
broods per year. (Vmtrol in corn is practically accomplished by removing and 
hiding the stalks as fodder or by converting them into silage 

Calif ornia oak worm ( Plirygaiiiclia californica) , H E Bukke aiid F. Ik 
IlKiuma'i’ (C. >S. Aijr., Fanners' Bah J076 (1920)^ pp. //, fias. 9 ). — ^This 

le}ndnpt(*ran (d' the family Dioptidje appt'ars in enernions nuinhers every few 
years and strifis tlie live oak (Qticrcas aqrifoVa) and tin' white or valley oak 
{(), lobaia) of their leaves in the valleys of central California. In addition it 
liei'onies a g(‘neral nuisance by crawling on lawns, w’alks, fi'nc('s, and into 
hous(‘s. swimming jiools, et(*. It is a native California Insi'ct which, though 
o('('uri*lng most abundantly in llie San Francisco Hay region, is found in most 
of the coast region whore the live oak grows from Sonoma (V>unty to souiheru 
California. In addition to th(‘ live oak and valley oak, it fe(‘ds on various 
other species of native and introduced oaks, the Ainmacan chestnut ff'asfanca 
(iealata, and in some cases on tlu' him* gnin (PJucoljfpfus fflnhvhts). 

The young worms eat the piilj) from the surface of the leaf between the 
netted veins, haaling on either .surfa<*e, hut more often on the iipjier. Tla* older 
worms feed on tin* edges of the leaves, eating everything down to the main 
ribs. There ari* tvva> gi'iieratioiLs of the species during the year, the worms 
lieing most noticeable during April and May and again in August and Septem- 
ber; the moths during June ami July and again in October and November. 
Th(* eggs are laid on the leav<\s of the oak.s and many other trees, on the bark 
of the trunks, on the grass uiidc*r tlie trees, etc. Those placed on the leaves 
are laid in more or less regular rows in groups of from 2 to 40 on the under- 
surface of tbe leaf. They hatch In from 10 to 15 days in the summer time 
and from that to 4 months in the winter time. The larvm molt from 3 to G 
times, 5 being the normal number. About 2 weeks are iiassed in the pupal 
stage. 

The eggs, larvio, and chrysalids are destroyed by the spined soldier hug 
{Poduus maculiventHs) , The larger larva* are destroyed by a small grayish 
tachlnid, Thryptocera-flmnpes, and the pupie are i^arasitized by Chalets oMesicr 
and Itoplcctis hehrensi, A bacterial disea.se i.s said to destroy large numbers of 
the larvse. As a control measure the author recommends the use of from 3 to 
5 lbs. of arsenate of lead paste, or 3.5 to 2.5 lbs. of the dry powder, dissolved 
in 50 gal. of water and applied by means of a power sprayer. This should be 
applied in April, and again if necessary about August 1, while the worms are 
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in the younger stages and are more easily killed and have done very little 
damage. 

The western oak looper {Tlienna somniaria) which defoliates oaks in Oregon 
and Washington in a similar manner slioixld not l>e confused with J*. californica. 

Notes on the life history of Ephestia kuehnlella* U. A'. WAnswouTrf (Ami, 
Appl Biol, 6 {1919), No. pp. 2(>3~20()). — Brief notes are given on the biology 
of the Mediterram^an Hour moth 

The life history of the toon shoot and fruit borer, Hysipyla robusta 
(ljepldo()tera; Pyralidu'; PhyeitinaO with suggestions for its control, 

F. r. Beeson {Indian Forci<1 i?co., 7 {1919), No, 7, pp. \IV]-{-71r 1^, 

.?). — ^This is a monographic account of H. rolnosla, which attacks the young 
slioots of 11)0 toon tre(‘. boring its way along the pith. It attacks Irenes both 
in plantations and in tlie forests, pr(‘f(‘rring tliose about Tl ft, in lieiglit and of 
strong growth. Tiie species occurs iu India, Ihii'ina, 0(\vlon, Perak, British 
New (Uiinea, and Australia. Studies of its seasonal history and life history 
are presented in detail, much of the data being given in tabular and clmrt 
form. A ])il>ljogi*aphy of 20 titles is included. 

The ultiniai.e seasonal tnfeetion of malarial fever, with the mosquito 
carrier as the indicator, B. IVKyne {Bvh. Health Kpts. [If. aS'. ], SJf (1919). No. 
:V*, pp. 1969-1972 ). — The authoi*, having eonsi<Iered it pr,‘i(*tieal)le to develop a 
sanitary Indicator for malaria proidiylaxis In tlu' determin.at ion of tiie initial 
and terminal infection found existitig among mos(piitoes <'o11e('ted in districts 
wlK're malaria thrives, pi'C'sents sorin' information ]>(u*tainlng to iiltiiiiale infe*'*- 
tion. Tt is pointed out that the date up to which tiiru' iiiosipiitoes art' inft'clive 
and beyond which lime tliey are not (iiffers with tlie place and year. At Len- 
wil, iu northern Louisiana, the date wa.s between October 20 and November 1 
in 1917. 

The ox wuirblc or ox hot flies (Hypodernia bovls and Ff. lineatum) , U S. 

MA(Tk)TT(5Aix ( 7^ranfi, Bif/Jiland and Aqr. Soc, 5. -vcr., SI {H)J9), pp. 91^121. 

fiqfi. 8 ). — Tills is a review of the pro.sent status of kiiowhslge of the lift* history 
and iiahits and means of proventitm and remtsUal measures for tlu* ox warbles, 
which are tlealt wdtli in connection with a bibliography of 33 titles. 

Observations on the more ooinmon aphidophagous syrphid flies, C. H. 
OUKKAN {Canad. JJnt., 52 {J920)., No. S, pp. 5S-55). — The author’s olisi'rvations 
rehite to AUograpta ohJiqua, l^phwropJioria ealindriea, ^^yrphuH anieneamis, 
B, rihcfiii, B. lorviiH^ l*aragns tibialis, and P. hicotor. 

On a new saeeharomyeete, Monosporella unicuspidata ii. g. and n. sp., 
parasitic iu the body cavity of a dipterous larva (Basyhelea obseura), 
I). Keiijn {Parasitology. 12 {1920), No. 1, pp. 8S-91, figs. S). — The saeeharomy- 
ccte here described as new was found iu a (*eratopogt»nid larva (7>. obseura), 
which iisiially lives iu the thick brown .sap lliat fills the infected wounds of 
elm or horse clu'stmit trees. A list is given of 10 references to the literature. 

Calwcr’s beetle book. — ^Introduction to the knowledge of the beetles of 
Europe, C. aScuatifttss {OalweFs Kaferbveh. Einfuhrung in die Kenntnis der 
Kdfer Europas. Btuitgari : E. BrhweizerharPsehe Vcrl^igsbuchliMg., 1916, 6. ed., 
rol8. 1, pp. 88A-'r09, pis. 20, figs. 250; 2, pp. 709-1390, pis. 28, figs. 4).— In the 
Introductory part of this work a general accoxint is given f>f the beetles, 
their structure, development, life history, collection and rearing, preservation 
and mounting, determination and classification, sale and exchange, a table for 
the identification of the commau ants of Germany (pp. 66-98), and a table for 
the separation of the families of beetles occurring in the Palearctlc region 
(pp. 69-88). The main part of the work takes up the various families of 
beetles, commencing with the Cicindelldce, giving descriptions of the genera 



1920] EOOKOMIC ZOOLOGY — ^EKTOMOLOGfY^ 866 

and species. Illustration of the beetles are in colors, as many as 36 being 
given on a single plate and a total of 1,400 being illustrated. 

Two Philippine leaf-mining bnprestids, one being new, C. S. Banks 
{Philippi/ne Jour. Sci., 15 {1919) ^ No, 3, pp. 289-^99, ph, 3). — A descriptive and 
biological account is given of NndeJvs bakcri found In blotch mines, singly, 
on the leaves of the bird’s nest fern (Aaplenium nidiiH), E. callipraphns, which 
forms galleries in the leaves of Af(plenium sp., is described as new. 

Notes on the biology of Necrobia ruficollis (doleoptera, Clerithe) , 
H. Scott {Ann, Appl, JHol, 6 {1919), No. 2-3, pp. 101-115, This is a 

report of studies of a clerid beetle, the larvae of which are usually sapro- 
phagons, but which sometimes return to the predacious habits characteristic 
of the family and kill and devour other larvte. They have been observed to 
eat the soft parts of (h^ad adult tli€»s and to kill and eat fly maggots. 

A list of 28 references to the literature Is appended. 

Some insect relations of Bacillus tracheiphilus, F. V. Hand and L. C. (Iahh 
{PhUiopatholopn, 10 {1920), No. 3, pp. 133-140, fig- 1)- — The Investigations here 
r(‘port(‘d have been summarized as follows: 

“It is clear tJiat a small percentage of striped cucumber bt^dles harbor the 
wilt organism internally wlien they enter the cucurbit fields in the spring, 
and there afipears to be no other source for their infection than the cucurbit 
crop of the preceding autumn. Infections may take place from the mouth 
parts, at least for a limited time after feeding upon wilted plants, and in- 
fections are shown to occur when the feces of some beetles, but not all, come 
into contact with fresh injuries to the leaves. Infections take place only 
through injuries involving the vascular system. B, tracheiphilus has been 
isolated directly from tlie viscera of wilt-fed striped cucumber bc'etles. 
Beetles of the genus Diabrotica (proved for two species) are the only car- 
riei\s of the disease so far known in nature.” 

On the life history of “ wireworms ” of the genus Agriotes, witli some 
notes on that of Attious hseraorrhoidalls, I, A. W. Kymeb Roberts {Ann, 
Appl. Biol, 6 {1919), No. 2-3, pp, 116-135, pi, 1, figs, 5). — ^Tlils is a report of 
biological studies by the author, together witli a review of the literature, a 
list of 25 references to which Is included. 

Notes on the apple root weevil (Leptops hopei) , W. W. Feoggatt {Agr, 
Gaz. N. S. Wales, 31 {1920), No. 1, pp, 56-60, figs. 7). — Injury is caused by the 
larvae of Sf. hopei, which do not bore into the roots but after working their 
way down the trunk eat away tlie bark and gouge a regular furrow along the 
outer surface, following around until all the bark of Ibe main roots and 
the surface wood are devoured and the damaged root rots. There is said 
to be but one previous record of its root Injury in New South Wjiles, but it has 
been found on various occasions doing considerable damage to the opening 
buds of vines and fruit trees. 

The mai^e hillhug or elephant bug ( Sphenophorus niaidis) , W. P. Hayes 
{Kansas Sta, Tech. Bui. 6 {1920), pp. 5-27, figs. 12). — ^This is a report of studies 
conducted in southern Kansas in 1914 and 1915, an acccmiit of whicli worlc by 
the author has been previously noted (E. S. H., 35, p. 7G0). Studies of this 
species by Kelly have also been noted (E. S. R., 25, p. 159), as have studies of 
the southern corn blllbug by Webster (E. S. R., 27, p. 162), Smith (E. S. R., 
29, p. 56), and Metcalf (E. S. R., 37, p. 666), 

Since the studies of this beetle commenced, in 1914, it has been a source of 
damage t(» planted corn in Cowley, Butler, Marlon, and Greenwood Counties 
and Is known to occur In four other counties. It Is found principally along 
river valleys of the southern part of the State, and does slight injury on second- 
177849^—20 5 



856 


‘ KXPBRIMENT STATION REOOBD, 


[Vol. 42 


bottom land, but only rarely on tlie higher land. Dispersion takes place almost 
entirely through the ability of the adult to walk from field to field, it never 
having been observed to fly. 

The injury is caused both by the adult beetle and the larva, each being of 
a distinct type. Punctures made by the adult while feeding kill a large number 
of plants soon after they break through the ground and during their early 
stages of growth. The plants that survive or escape injury from the feeding 
of the adult beetles are subject to a more severe type of damage from the feed- 
ing of th(‘ larva*. Large cavities are dug out of the plant by the adults in 
which to lay their eggs, from which the larvai hatch and at once begin feeding 
and burrowing into the heart of the plant. The burrows increase in size and 
cweutually extend from the taproot to several inches above the surface of the 
soil. This does not ahvays kill the plant, but causes the iipi>er leaves to assume 
a pale, wilted appearance and the whole plant to become gnarled and distorted. 
The stalks grow' slowdy, suckt'r profusely, and seldom produce ears. 

In addition to corn, rosin plants and swamp grass have been recorded as food 
plants. While field corn is the principal crop injured by the beetle, it at times 
thrives on sweet corn, cane, Kafir corn, and feterita. 

The eggs are laid in slits made by the female in the plant at or near the sur- 
face of the soil and sometimes in the soil near 'the corn plant. The incubation 
l)eriod of the egg varied from 4 to 25 days, with an average of 8.2, in 1914, and 
from 5 to 39 days, with an average of 12.20, in 1915. The length of the larval 
stage ranged from 40 to 00 days, with an averagt* of 52.5, in 1914, and from 32 
to 09 days, with an average of 42.83, in 1915, w'heu reared on corn. The period 
on kafir corn was from 32 to 68 days, with an average of 47.5 ; on cane, 39 to 
75 days, with an average of 54.83 ; on feterita, 38 to 52 days, with an average 
of 44.42; and on sweet corn, 43 to 50 days, with an average of 48. Fupie are 
found in the field during late summer and early autumn in pupal cKdls in or 
near the taproot of the Infested plant. The jmpal ix>riod varied from 10 to 13 
days, with an average of 11.4, in 1914, and from 9 to 30 days, with an average 
of 13.84, in 1915. The majority of the beetles pass the winter in their pupal 
cells within the cornstalks. 

** Summing up the seasonal apiiearance of this billbug, we find the adults 
I)resent in the fields throughout the fall, winter, spring, and larger part of sum- 
mer ; eggs may be found in May, June, and sometimes in July ; larvte from the 
first part of June to the middle of September ; pupae are present from the latter 
half of July to the last of September. There is but one generation annually, 
though adults that have lived through the winter will sometimes be al)road 
after their progeny have matured.” 

The specie.s has few natural enemie.s, none having been recorded. Fall plow- 
ing is said to be a fairly effective control measure, since it breaks up the winter 
quarters of those beetles hibernating within the cornstalk and disturbs all 
others more or less. The cheapest, most satisfactory, and most practicable 
method of control is the use of a cropping system in which corn does not follow 
corn. 

The four-spotted cowpea weevil (Bruchus quadrimaculatns) , O. Wade 
{Oklahom<i Bui. J29 {1919), pp. 3-lJf, figs, 6 ). — The damage caused to the 
<*owj)ea by the four-spotted cowiiea or bean weevil in Oklahoma i.s said to have 
increased at an alarming rate In recent years. In the present paper the author 
presents a summary of information on its life history and habits and contnal 
measures. 

During the year 1918-19 seven generations and a partial eighth were reared 
by the author under conditions simulating tho.se of the ordinary storage house. 
Eggs are deposited on the green pods in the field or on the seed through vents 
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in the pods, the average number deposited per female varying from 11 to more 
than 100, 75 being about the average under favorable conditions. The larva;, 
vvliich hatch out in from 5 to 20 days (average 6 to 8), bore directly down 
through the pod into the seed. From 17 to 40 days are passed in the larval 
stage and from 7 to 19 (average 8 to 10) in transformation of the larvse to 
adults. Thus the life cycle varies from 30 to 35 days in the summer up to 82 
days under lower temperature conditions. 

Bruchobitis laticeps was found to be a common parasite of this weevil in 
Oklahoma, making its appearance in late June and early July and again in 
late September and October. During 1918 it was i)r€»sent, in considerable num- 
bers, and in several quantities of stort'd cowi)eas being used for bretHling pur- 
poses it was elective enough finally to rid the p(‘as of the weevil completely* 
Tests made demonstrate that the weevil can be effectively controlh'd and stored 
cowpeas protected from damage by either of two methods, which are both prac- 
ticable for common use. The first consists of .storing cowpeas In ordinary bins 
or common sacks after ha\ing mixed the seed with air-slaked lime, using 1 part 
of th(‘ lime to 8 parts peas by weight. The other consists in the fumigation of 
cowiieas with carbon bisulphid, using not h*ss than 5 lbs. carbon bisulphid to* 
1,01M) cu. ft. of space, dosing tliree times at intervals of one week, then sacking 
in bags of close weave and tight s(‘ams, and tying the lops securely. 

Observations at the station failed to show the presence of B. vhine^iHls in as 
gr(‘at numbers as B. quadrmiiinthttus, or that it causes as mu(‘h damage. 

Hypera nigrirostris in the Pacific Northw^est, L. P. Rock wood (CVnu/d. 
1'nL^ 52 {BJ20), No. 2, pp SH. 39}. — Th(^ author records the occurrence of if. 
luyriioHlriH from Vancouver, R. C., southward through Washington to its south- 
ern limits in Oregon at Oarderi Home in the Willamette Valley, Forest Oro^(^ 
in Tualatin Valley, and Nelialem on tlte coast. 

Bothyph ctvs cxtinio, a Kuropean species hitherto not recorded in the United 
Slates and apparently without host record in Europe, was found to parasitize 
about 50 per cent of the early cocoons of If. niprirostns at Puyallup, Wash. 
In 1919, adults of this parasite were .swc'pt from clover at Forest Grove and 
w(*r(' prestuit at Ncdialem on the ocean front. A specdes identified as B. cxigua 
has been reared from a larva of H. punctata at Meehan icsburg. Pa. Dibra- 
ctioidcfi dgnastca, a pteromalid jiarasUe attacking the pupie within the lacy 
cocoons, was found in some numbers during the seasons of 1918 and 1019 at 
Puyallup and Auburn, Wash. 

The black banana stem weevil (Cosmopolites sordidus) , W. W. FRoooATr 
(Agr. Oaz. N. B. Wales, 30 {1919), No. 11, pp. 815~B18, figs. 6 ). — ^This weevil, 
originally descTilaxl from Java, was first recorded on the Tweed River from a 
banana plantation near Stoker’s Siding, where the bauanas have since been 
dug out. At the present lime the infested district appears to be the Oindong 
Range, Vhere there are a number of plantations more or loss badly attacked. It 
Jias previously been recorded as a pest of banana at Redland Bay, Queensland. 

A brief account is given of its life history and liabits. 

American foulbrood, G. F. White {TL Dept. Agr. But. 809 {1920), pp. 40, 
pU. 8, figs. 9 ). — This monographic account is similar in nature to the works of 
the author on saebrood (E. S. R., 86, p. 659) and on Noseina disease (E. S. R., 
4] , p. 359 ) . The work htis been summarized by him as follows : 

“American foulbrood is an infectious disease of the brood of bo('S caused 
by Bacillus larvw. All larvae, worker, drone, and queen are susceptible to the 
infection ; adult bees are not. Man evidently Is not susceptible to infection 
with the organism nor are the experimental animals. So far the disease has 
not been encountered or produced in other Insects than honeybc;es. The brood 
of bees can be infected through feeding the ispores of the bacillus to a colony. 
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The sjjores eoutaiiied in a single s(;ale are more than enough to produce con- 
siderable disease in the colony. The portal of entry of the infecting agent Is 
somewhere along the alimentary tract of the larva, most likely the stomach 
(inidintestine). I Tactically speaking there are no secondary invaders either 
during the life of the infected larva or during the decay of tlie remains. The 
incuhation period is approximately 7 days. The hrootl is suseei^tihle to in- 
fection at all s(‘as(nis of the year. More brood dies of the diseasti during the 
second half of the brood-rearing season than during the first half. 

The disease is present at least in Australia, New Zealand, Denmark, Eng- 
land, Ireland, Germany, France, Switzerland, Danada, Cuba, and the Uniteil 
States. The ropy foulbrood of all these countries is one and the same dis4>ase. 
Occurring as it does in such a wide range of elimalio conditions, it is evident 
that the presence of the disease can not be attributed alone to any particular 
climate. 

'‘The course of the disease in the colony is not afLe<?ted greatly, if at all, 
by the quality of food used by the bees, or by th(‘ quantity pn^sont. C%)lonies 
in which the disease has been produced through artiiliMal Inoculation can bo 
kept in the experimental apiary without transmitting the disease to othtu's. 
This fact is of special importance not only in tlie technique of making studies, 
but also ill tlio control of the malady. 

The spores of American foulbrood remain alive and virulent for years in 
the dry remains (scales) of larvm and pupie dead of the disease and in cul- 
tures that have become and remain dry. The spores are very resistant to most 
destructh^e agencies. A variation in resistance is noted both as to the in- 
dividual spores of a sample and as to the spores contained in different samples. 
Many of the spores are killed within 1 minute at 100® C., and all of them 
from some samples are killed in less than 5 minutes. In some instancies 00® 
maintained for 10 minutes will destroy all of the spores, while 08® will often 
do it. The most resistant of the spores studied when 8U8i)en(le(l in water 
have not withstood 100° for 11 minutes. The spores withstand more healing 
when they are suspended In honey or honey diluted with water than when 
susi>euded in water. The spores suspended in honey or diluted honey can he 
destroyed by 100°, but It may require half an hour or more to do so. 

‘‘American foulbrood spores when dry were destroyed by the direct rays of 
the sun in from 28 to 41 hours. The spores when suspended in honey and ex- 
posed to the direct rays of the snn were destroyed in from 4 to G weeks. The 
spores when suspended in honey and shielded from direct sunlight remained 
alive and virulent for more than a year. It Is very likely that they are capable 
of remaining so for a very much longer period. 

“The spores resisted the destructive effects of fermentation for more than 
7 weeks at incubator and outdoor temperatures, respectively, and probably are 
able to withstand these agencies for a very much loriger i)eriod. The spores 
resist carbolic acid at room temperature in strengths ordinarily used as a 
disinfectant for periods of months; 1 to 1,0(M) mecuric chlorid for days; 10 
per cent formalin for hours. Experiments recorded in the present paper indi- 
cate that drugs do not materially affect the course of the disease. 

“American foulbnK)d infection is transmitted primarily through the food 
of bees; possibly at times to some extent through their water supply. Robbing 
from the diseased colonies of the apiary, or from neighboring apiaries, is the most 
likely mode by which the disease Is transmitted in nature. The placing of 
brood combs containing diseased brood with healthy colonies will result in the 
transmission of the disease. Flowers should not be considered as a likely 
medium through which infection may take place. Whether the dls(‘ase is ever 
transmitted by queens or drones has not been determined. That they have 
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been overestimated at times as possible sources of infection seems likely. It Is 
quite probable that in many cases hives which have housed colonies infecte<l 
with American foulbrood will not transmit the disease to healthy colonies trans- 
ferred to them. Results from the present studies confirm the observation made 
by beekeepers that danger from this source may be removed by properly flam- 
ing such hives inside. The clothing of those about an apiary, and th§ hands 
of the apiarist are not fruitful sources for the transmission of the disease. 
Tools and bee supplies generally about an infected apiary will not transmit 
tlie infection in the absence of robbing from those sources. 

“ American foulbrood usually can be diagnosed from the symptoms alone. A 
definite diagnosis can always be made from suitable samples by bacteriological 
methods. The prognosis in the disease in the absence of treatment is de- 
cidedly grave, but with proper treatment It is favorable. From the technical 
viewpoint many of the problems considered in these studies have been solvetl 
only partially ; from the practical point of view, liowever, the results are suf- 
ficient to make a logical, efficient, and economic treatment of American foul- 
brood possible.” 

A list of 29 references to the literature is appended. 

Control of American foulbrood, K. P. Phillips (U. S. Dept, Agr., Farmers' 
Bnl. J084 U920), pp, 15, figs, 5 ). — This publication, btised upon the work above 
noted, gives a popular account of jireventive and remedial ineasuri's for 
American foulbrood. In controlling this disease it IkS ne<:‘essary that all combs, 
honey, and other materials from the inside of the hive be taken from the 
bees, and that a chance be given them to establish themselves again on new 
combs, Si'verul methods are given in this publication, but the underlying 
principle is the same in all cases. 

A study of th€^ behavior of bees in colonies affected by European foul- 
brood, A. P. S'rTTimsvANT (U. Dept. Agr, Bvl. 8 O 4 {1920), pp, 28, figs, 6').-- 
''J'hls report of a series of iimistigations started at Cornell University in 1938 
has been summarized as follows: 

“ European foulbrood is an infectious disease. BaHllus pluton was found 
to be the primary invader, appearing in the intestinal tract of larva' before 
death, contemporary witli the first slightly apparent symptoms. The variation 
in the appearance of the diseased larva' after death is due to the presence or 
absence of secondary invaders. 

“ The period of incubation for European foulbrood was found to be from 

to 48 hours, although the gi'oss symptoms usually do not become apparent in 
less than 8 or 4 days, varying with coiulltions of honey flow and strength of 
colony. It has been noted in apiary practice that the first brood of llie year 
usually escapes with little loss. During the first 5 to 7 days the spread of the 
disease in the colony after infection is slow, after which the Increase is rapid 
under favorable conditions. The critical time, therefore, to detect the disease 
and start treatment is early in its course, thus making conditions unfavorable. 

“The evidence tends to confirm the theory that one of tlie ways the disease 
is spread in the colony is by the house-cleaning bees, and from colony to colony 
by their drifting. It is quite probable that the infective organisms are carried 
on the mouth parts and pedal appendages. The question of Infection from 
intestinal contents or from the source of larval food at various stages needs 
further substantiation. 

“ Irrespective of strength of colony, the Italian bees were found to resist 
infection much better thiin hybrids and showed more ability to overcome the 
disease. This apparent resistance of the Italian bees was observed to be largely 
due to the more vigorous house-cleaning characteristics rather than to a natural 
resistance or Immunity to the disease. There was very little difference in the 
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apparent period of incubation between tixe Italian and hybrid colonies, possibly 
a slij?ht difference in favor of the Italians. Furthermore, it was noted that 
often therd may be a slight recurrence of disease in the brood of the new 
Italian queen until a sufficient number of her bees have emerged to eliminate 
the irifec^tiou by house cleaning. Apparently, infection is not always entirely 
removed by a period of queenlessness. 

“As a rule, requeening is necessary in the treatment of European foulbrood, 
-except possibly in the strongest Italian colonies, which show only slight infeo 
tlon. Where a considerable quantity of disease is present, sufficient to requira 
treatment, it was found unsafe to use a period of less than 10 days' queenless- 
ness, due to the infectious condition of the diseased material remaining and 
the accompanying behavior of the colony. The stronger the colony in Italian 
bees, the more rapid was the recovery. 

“A heavy honey fiow tends to prevent infection from gaining a footliold. It 
also tends to eliminate the disease if present before the start of the heavy lioney 
flow. This was found to be due to the effect of dilution on the infection be- 
<‘ause of the influx and direct feeding of the fresh nectar to the larva?. 

“ European foulbro(Kl is a disease of Aveak colonies. It was found to be dif- 
ficult effectually to inf(H‘t any but the very weak colonies during the heavy 
lioney flow. Tlu'rofore, colonies kept .strong up to the time of the lioney flow 
run very little danger of contracting European foulbrood. This and others of 
the facts observed are in exact harmony with facts already observed in apiary 
practice.” 

Determination of age in honeybees, H. L. M. Pixklu-Goodbich (Qum't, Jour, 
MwroH, Sri, [Londoni, n. Her,, 04 iW20), No, 254, PP> 191-206, pi. 1). — “For the 
study of those bee diseases with which no specifle organisms have so far been 
Identifled It is important to be able to eliminate be<^s dying of old age, and 
this can not be done with certainty by observing outward symptorus. How- 
ever, the age of bees, which normally wwk almost incessantly for about six 
weeks and then die, may he deteriuine<l with some accuracy from a study of 
the brain cells. With advancing age the cytoplasm of these cells undergoes 
gradual reduction peiipheraily, until in senescence only a vestige is left sur- 
rounding the nucleus. 

“The conditum of the head glands, including a pair of esophageal glands 
which do not appear to have iKnai previously recorde<l, gives eome indicalhm of 
age in normal healthy bet's.” 

A list is given ol 20 refenmt'es to the literature. 

A remarkable case of homing Instinct, O. N. Ainst.tk {Canod. Ent., 52 
(1920), No, 3, pp, 50-52), — This relates to Sphex vulyaris. 

foods— HUMAN NUTBITION. 

A pink yeast causing spoilage in oyst<*rs, A. C. Hunter {XL S. Dept. Agr, 
Bui. S19 {1920), pp. 24 ). — ^The investigation reported in this bulletin includes a 
study of lh(" distribution of the pink yeast which bus been found to be the 
cause of the devt'lopiuent of a pink color in New England oysters shipped for 
some divStance, of possible methods of controlling or preventing its development, 
and of the morphological, cultural, and biochemical properties of the organism. 

The pink yeast, wfliicli belongs to the group of Torulie, was found in largest 
numbers In the houses where the oysters were shucked and packed, to a con- 
siderable extent on the decks of the boats bringing In the oysters, to a much 
less extent (26.3 per cent of the samples examined) in the oysters before they 
were brought to the oyster house, occasionally in deep surface w^ater samples 
from the oyster beds, and not at all in mud samples from the bottom of the 
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bay. The principal source of contamination of the oysters is considered to 
be the process of handling in the oyster house. 

The study of the yeast itself showed that it reproduces by budding, does not 
form spores, grows at room temperature but not at 37” C., and is killed at 64”. 
Tt does not produce acid, gas, nor alcohol in carbohydrate naMiia, and does 
not produce indol or phenol. It reduces nitrates to nitrites and ammonia. The 
pink pigment produced by the yeast Is lnsoliii>le in water, slightly soluble in 
alcohol and carbon disulphid, somewhat more soluble in chloroform, and very 
soluble in ether. The yeast resists drying for at least 100 days and is not 
affected by chemicals commonly employed in the disinfection of water, but is 
destroyed by a 0 04 per cent .solution of formaldehyde (formalin 1: ],0(X)). 

It is thought that the idnk yeast may be eliminated by systematic disinfec- 
tion of oyster houses, utensils, etc., by thorough washing several times during 
the season with a formaldehyde solution of the above strength. The occasumal 
appearance of the yeast In the water of the bay and in the oysters when taken 
fi’om the water is considt'red traceable in large measure to the oyster shells, 
which afUT contamination with the yeast In the oyster houses are snbsequenlly 
plantovl in tlie o.^s((‘r beds. 

I Whale ineatj (Cnhfoniia S^ta. Rpt, 19 p. 58). — As the result of artificial 
digestion experiments, conducted by H. A. Matt ill, it is reported that whale 
meat Is as easily digested as any other meat. Raw whale meat was not so 
completely digested at the end of 2 5 hourf^ as raw beef, but more comi>letely 
digested than the beef in 4 hours. In the cooked condition it was rather more 
quickly and completely digested than beef. The composition of whale meat 
IS reported as follows: Water 71.22 per cent ash 1.2, protein 23 13, fat 4.24, 
and undetermined 0.21 per cent. 

[Control of mills by means of laboratory data], U. 11. Jacobs and O. S. 
Rask {Jour. Amcr. A^soo. Cereal Chrm.. (1919), No. 1, pp. 16-18 ). — On the 
basis of data pres<mted, the authors discussf the possibility of delerinining the 
quality of flour by haboratory mill control. The results of analyses of some 
Hour and other milling products are given. The following conclusions are 
<lrawn : 

“ Wheat is composed of three parts, the endo^ierm or flour-producing pro- 
tion, the bran tissue, and the embryo or germ. The flour-producing portion 
contains practically all the starch and only very small quantities of pentosans 
and fats, the pentosans forming in part the framework of the cellular structure 
of the endosi)erm. 

“ The bran tiSvSue contains practically all of the i^entosan, with small amounts 
of fat and no starch; the pentosan contOTit of this bran tissue is con- 
stant. . . . The embryo or germ c<aitains practically all of the fat, inap- 
preciable quantities of pentosan, and no starch. Therefore, tlie amount of fat 
and pentosaus in any grade of flour is a measure of the amount of offal (g(‘rm 
and bran) contained In that flour; conversely, the amount of starch contained 
in wheat or any mill i)rodnct is a measure of the amount of endosperm and, 
therefore, of the amount of flour contained In that product. 

“ The accuracy of the flour yield determination of wheat as made by the 
ordinary experimental mill is dependent on two very important factors, the 
skill of the operator and the completeness of the equipment.’* 

The determination of pentosans or starch may be used as a check on the 
miller’s yield reports by the application of a formula which is given. The 
determinations and formulas may be used for obtaining the milling efficiency 
on a percentage basis. 

The gastric response to foods. — VII, The response of the normal human 
stomach to vegetables prepared in different ways, R. J. Millee, II. 1.. 
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Fowler, O. Bebgeim, M. E. Kehfuss, and P* B. Hawk {Amer, Jour. FhysioL^ 
51 (1920), No, pp, SS2~^J!^9, figs, 32), — In this continuation of the investigation 
previously noted (E. S. R,, 41, p. 857), a study was made of the response of 
the norinal human subject to 30 different kinds of vegetables prepared in 
various ways in a total of 124 experiments made on 25 normal men. 

The average evacuation time of all subjects of the rapid-emptying type was 
2 hours, and of the slow-emptying type 2.5 hours. The averages of the highest 
acidities developed (expressed in cubic centimeters of n/10 alkali required to 
neutralize 100 cc.) were 70 to 77, resr)ectlvely, for the two types. 

“ In general, raw vegetable^ low in protein, as carrots, celery, tomatoes, 
cabbage, lettuce, and cucumbers, leave the stomach rapidly, develop moderately 
high free acidities but little combined acidity, and leave the stomach with- 
out great change. Boiled vegetables show much more rapid and complete 
disintegration. Vegetables high in starch, such as potatoes, show very con- 
siderable starch digestion before leaving the stomach. In certain cases hardly 
any starch reaction could be obtained toward the end of digestion.” 

It is pointed out that the results obtained differ in many points from the 
results recorded by Beaumont in his well-known experiments on Alexis St. 
Martin. 

[Chemical analyses of prunes, dried apricots, and almonds] {California 
f^ta, Rpt. 1919, pp. 35-48). — Analyses by the nutrition laboratory of the station 
of samples of prunes and dried apricots from different localities for water 
and total sugar are reported, together with calculations of the sugar to a 
25 per cent basis. 

The percentage of water in prunes varied from 14.4 to 31.66 and in apricots 
from 11.5 to 38.4, the average of 14 samples of tlie latter being 26.9 per cent. 
The percentage of total sugar in the prunes ranged from 41.3 to 56.19 and in 
the apricots from 39.28 to 56.4, with an average of 47.19 for the latter. 

l^roximate analyses are reported of 14 varieties of domestic almomis and 
of 5 imported varieties. The average values for the domestic varieties were 
as follows: Water 5.74 per cent, ash 3.31, protein 23.72, fat 53.49, Jiber 2.56, 
and nitrogen-free extract 11.38 per cent. The protein content of the im- 
ported varieties wa.s lower than that of the domestic and the nitrogen- free ex- 
tract proportionally higher. 

The macroscopic and bacteriological investigation and valuation of 
canned meat, W. Frei and A, Krupbki {Bihweiz. Arch. Tierfinllc., 60 {1918), 
No. 10, pp. U^-470; ahH. in Yet. Rev., 3 {1919), No. 1, pp. 25, The authors 
discuss the macroscopic examination of tinned meat lor the detection of bac- 
teriological infection. The different conditions which may be met with are 
summarized ns follows: If the tin Is of normal appearance, impervious, and 
without bulging the contents may be macroscopically normal and bacteriologl- 
cally sterile, or macroscopically normal and bacteriologically infected, or ma- 
croscopically abnornjal and either sterile or infected. If the tin leaks it is to 
be considered infected in all cases whether macroscopically nomial or spoiled. 
If the tin is swelled there Is a possibility of the contents being macroscopically 
normal and sterile from reaction vdth the metal of the container, or the con- 
tents may be infected and be either macroscopically normal or altered. 

Further remarks on the examination of canned meat, X. Seeberger 
{Schweiz. Arch. Tiet'hcilk., 61 {1919), No. 11-12, pp. 387-477). — ^Attention is 
called to the paper of Frei and Krupski notefi above, and a different scheme is 
proposed for the examination of canned meats, depending upon the characteris- 
tic sound produced by the shaking of the cans under certain conditions. 

Absence of this sound on shaking the can may be taken to indicate the ab- 
sence of gas. with the exception of special cases where a thick layer of fat 
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})revents tlie breaking of tlie gas against the tin. If the sound is produced the 
presence of gas is indicated. In cans containing no gas the contents may be 
liquid or solid or both, macroscoplcally normal and unchanged or decayed, and 
sterile or infected. In cans containing gas the contents may he macroscopically 
normal and unchanged, in which case the gas is cdther air due to incomplete 
filling of the can, or hydrogen formed by the reaction of the acid of the material 
on the metal of the container. If tlie contents are spoiled the gas contains, in 
addition to the above gases, decomposition products of the material. 

The cans should be properly cooled before shaking. 

Ilacillus botuliuus (Calif orrUa Sta, Rpt. 1919, p. 58). — Cannt^d peas, com, 
and fish, containing lemon juice as recommended by W. V. Cruess in Circular 
158 (E. S. li., 36, p. 509), and control cans without lemon juice were inoculated 
by him with spores of B. hotuUmus and heated in boiling water for three hours. 
No bacterial growth or toxin 'wm produced in the cans containing lemon 
juice, while those without lemon juice developed typical bacterial growth and 
sufficient toxin to kill guinea pigs. 

A pictorial history of tea (Tea and Coffee Trade Jour., S6 (1919), Nos. 5. 
pp. 417, 418, flvs. 5; 6, pp. 512-515, 7; 57 (1919), Nos. 1, pp. 50-32, figs. 4f 

5, pp. 250-25S, figs. 3; 38 (1920), No. 1, pp. 34-37, figs. 4). — A. large amount of 
historical information is brought together and summarized. The illustrations 
are reproductions of rare and unusual Oriental and other prints or drawings. 

The history of food adulteration and its control, E. L. Redkkrx (Chem, 
dr/c [New Yor/c], 2 (1920), No. 3, pp. 439-441)- — ^This Is a brief historical 
sketch of food adulteration from the middle ages to the present lime. 

‘The health officer, F. Overton and W. J. Oenno (Philadelphia: IV'. B. 
Saunders Co., 1919, pp. 512, figs. 51). — ^Tliis volume contains chapters on milk, 
lood sanitation, food values, disposal of household waste, water supplies, venli- 
lalion, camp sunilutlon, and child hygiene, as well as a long list of others deal- 
ing with orgnization (personnel), rural health work, management of epidemics, 
and relate^l questions of interest in connection with the general subject of pub- 
lic health. 

Emergency cooking for large groups of people (Vi^ashington : American 
Bed Cross, 1918, pp. 16). — An instructor’s manual prei>ared by the Bureau of 
Dietitian Service, Aincricnii Ibnl Cross. Suggestions are given for the organiza- 
tion and instruction of a class in tlie preparation of footls in quantity for war 
emergency purposes, including outlines for .15 lessons for class instruction in 
quantity Cf>oking. 

Government residence halls, Washington, D. C., M. Conyngton and L. 
Maontjsson ({/. K. Dept. Labor, Bur. Labor Btatis., Mo. Labor Rev., 9 (1919), 
Ao. 4, pp. 9-15, figs. 4)- — Information is summarize^l in this account of the pro- 
vision made during the war emergency situation for suitable tu'cominodations 
nt reasonable cost for the largely augmenbHl number of Government women 
employees. Data are Included regarding the kitchen and dining room equip- 
ment, cost of meals, and also concerning food and dietary lyroblems. 

[Attention to feeding employees in the] hygienic control of the anilin 
dye industry in Europe, A. Hamilton (U. B. Dept. Labor, Bur. Labor Btaiis., 
Mo. Labor Rev., 9 (1919), No. 6, pp. I-^i).— The importance of proper feeding 
of men in dangerous trades Is insisted upon, and information is summarized 
with regard to the anlHn dye Industry. 

The diets of laboring-class families during the course of the war, M. Fer- 
guson (Jour. Hyg. [Camhridgeri, 18 (1920), No. 4, pp. — 'I'be dietary 

studies of lalioring-class families in Glasgow previously noted (E. S U., 88, p. 
267) have been supplemented by further studies of a few of the same families 
during later periods of the w^ar. The present report summarizes the data oh- 
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taJnecl from five families including 3 men, 5 women, 12 children over 10 years, 
and 14 under 10 years of age in a series of four Investigations as follows: (1) 
A part of the study previously noted, which was made in 1915-“16 when there 
were n.o dietary restrictions; (2) in February, 1917, when, although prices were 
high, all foodstuffs except potatoes were still plentiful ; (3) in November, 1917, 
after voluntary rationing had been urged by the Pood Ministry; and (4) In 
December, 1918, during the period of compulsory rationing of meat, sugar, and 
fats. 

The summarized data of these four studies indicate that rationing had little 
effect upon the energy value or the protein content of the diets, but tended to 
decr(‘ase the amount of fat consumed. This reduction in fat was attributed to 
the fact that where strict economy is necessary the housewife of the class 
studied generally relies upon margarin as her chief source of fat. AUhough 
there was a weekly ration of lard, none of the five families purchased it. The 
one family whose diet showed an increase of fat had had an advance of income 
during the war, and purchased considerable unrationed bacon and sausage dur- 
ing this period. Slightly more meat and sugar were eaten during the period 
of compulsory rationing than in the preceding two x)eriods. 

In general the food consumed during the different periods was deterniine<l 
much more by the income and dietary habits of the families than by the re- 
strictions of rationing. This is brought out forcibly by the fluctuations in the 
energy value of the dietaries of one of the families f(fllowlng changes in income. 

With the exception of the family with fluctuating income, the (mergy avail- 
able in the food of all families studied furnished the children of tlnise familK's 
only 40 per cent above their basal requirement. This energy caiiK" chiefly from 
bread and potatoes, the dh'ts including almost no milk, no eggs, and but little 
meat, flsh, and fat. These <*hil(lren were markedly below the average in height 
and weight. This interruption in growth is considered to be due to the in^nfli- 
dent supply of food, particularly of that containing the accessory grou t h- 
proinoting factors. 

Japan’s food scarcity, F. Miyamoto (Japan Mar; , 10 (1920), No. 9, pp, S5Ji, 
Srf5 ). — ^The food situation and food needs in Japan are discussed. 

3Ialiuitrition (Pah, JlmUh If, Keep Well Ser., No. 11 (1920), pp. 

12). — This leaflet discusses iu simple terms the symptoms, causes, and treat- 
ment of malnutrition in children, and offers suggestions for their propm- P^eding. 
Tables are includtHi of the standard weight and height for hoys and girls from 
5 to 18 years of age. 

Nutritional edema and “ war dropsy,” M. B. Maveb (Jour. Amer. McA, 
Amw., 7i (1020), No, H, pp. 9S4--941). — ^An extensive review is given of the 
literature on war edema and its relation to deficiency diseases and also on 
experimental edema, and the results obtained iu a study of experimental edema 
in dogs, rats, and guinea pigs are reported briefly. 

Most of the instances of distinct edema were observed In animals living art a 
diet poor in protein and fat and containing much fluid. It is pointed out that 
these results agree fully with those reported by Kohman (E. S. R., 42, p. 557) 
and also with the clinical evidence. 

“This condition does not seem to be a typical ‘deficiency disease’ in the 
sense of being the result of a deficiency in one or more specific unknown con- 
stituents (vitamins) in the diet. In a broader sense it is, however, a deficiency 
disease, and is the result of a protracted existence on a diet deficient in total 
calories, especially in protein. Undoubtedly, a high fluid Intake, and possibly 
a high salt intake, are Important accessory features.” 

Fifty-six references to the literature are included. 
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The experimental production of edema as related to protein deficiency, 
K. A. Kohman {Amer, Jour, Physiol., 51 (1920), No. 2, pp. 578-^05, flffs. 5).— 
This is the complete report of the investigation previously noted (E. S, 11., 42, 
p 5.^7). 

The nature and function of the antineuritic vitamin, R. A. Dutcheb 
(Proc. Natl. AcaJ. 8ci., 6 {1920), No. 1, pp. 10-1/^). — ^The literature concerning 
the chemical characteristics and metabolic functions of the antineuritic vitamin 
is reviewed, and studies at the Minnesota Experiment Station supplementing 
those previously noted (E. S. R., 41, p. 76G) are reported briefly. 

An experiment conducted by S. D. Wilkins has shown that a diet of polished 
nee causes extreme atrophy of the testiclps of cockerels. That this was due 
to the lack of vitamin in tlio rice has als(» been shown in experiments in which 
one testicle only was removed from the rice-fed bird and green alfalfa then 
ad(h^d to the rice diet. On removing the remaining testicle at a later period 
it was found to have grown to a much larger size than the one first removed. 
It Ims been found possible to obtain decided atrophy of the testes in cockerels 
without any loss in body weight, thus elimimiting the starvation or inanition 
hypothesis. 

Att(uition is called in this connection to the conflicting conclusions of .lackson 
and Stewart (E. S. R., 42, p. C(>4) and of Osborne and Mendel (E. S. R., 34, 

502) on the capacity to grow after prolonged undernutritioi}. It is suggested 
that the failure to produce normal growth on refeeding noted by the first authors 
was (iue U) too extensive i»athological changes (atrojdjy) caiistTi by a quantita- 
ti\('!y inadequate diet, while the remarkable growth on refeeding of the animals 
in the latter case was lu'obahly due to the fact that the diets w^ere adequate 
willi respect to vitamins, so that in consequence the organs and ductless glands 
had received sufricienl nourishment to pr(‘vent decided atrophy. 

“Tlie hormones from the ductless glands undoubtedly influence to a marked 
degree the activity, health, growdh, and well-being of animals. May it not be 
IxaNiblc that the Iionnone supply is dependent upon the vitamin content of the 
Inod? As a result of our observations, we wish to simgest tentatively that the 
activity of the organs of intmaial secTelioii is dependent upon the stlmiilarory 
action of the vitamin. Whether this is in the nature of a nerve stimulant, 
imch‘ar nutrient, or the chemical nucleus of a hormone is, of course, a matter 
of speculation.” 

The metabolism of carbohydrates, J. A. Hewitt and J. Prvde (Jour. 

53 {1920), No. 5, p. LXV ). — ^This is a preliminary contribution on the 
stereochemistry of certain carbohydrates In tin' alimentary canal. A determi- 
nation of the percentage absoiption of glucose indieuted that the relative ])ro- 
portion of the a and p forms in the intestine is not that of an equilibrated 
aqueous solution, but it has not yet been determined whether this may be 
attributed to preferential absorption of one f(»rm, or to a change In stereoisom- 
erism, or to the formation of another variety of glucose. 

ANOIAL PRODUCTION. 

Inbreeding and outbreeding: Their genetic and sociological significance, 
E. M. East and D. P, Jones {Philadelphia and London: J. B. Lippincoti Co.. 
1919, pp. 285, pis. 13, figs. SI). — In this monograph the authors exi)ound the 
problems of inbreeding and cross-breeding from the point of view of current 
research in genetics, and review a large number of published observations on 
self-fertilized and cross-fertilized plants and inbred and out-crossed animals. 

It is concluded that inbreeding and outbreeding have no Influence on the 
size, vigor, or fertility of the progeny apart from the Influence which the 
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method of breeding necessarily exerts on the distribution of Mendelian char- 
actei’s. In the chapter on the cause of hybrid vigor the authors discard the 
idea that this phenomenon is due to the stimulus of heterozygosis, as sug- 
gested by East and Shull independently in 1911, and adopt Jones’ theory 
(E. S. H., 38, p. 367) of dominant linked genes. However, the original ex- 
planation is employed in other chapters for expository purposes, and the term 
heterosis is retained. Pearl’s definition of inbreeding Is adopted, and his 
scheme of measuring Inbreeding is explained but not made use of. 

P’our Introductory chapters on reproduction and the chromosome theory of 
heredity are inserted for the benefit of nontechnical readers. There are two 
chapters on the rOle of inbreeding and outbreeding in evolution and in the 
improvement of animals and plants under domestication, and two on inbreed- 
ing In man and the question of race mixtures. The bibliography includes 225 
titles. 

Partial and complete duplicity In chick embryos, G. W. Tannreuther 
(Anat, Rea,, 16 {1919), No. 6, pp. 355-^67. figs. 6). — Pour whole mounts of 
double or nearly double chick embryos and an early blastoderm with four 
primitive streaks are figured and described. I»oor heat regulation during in- 
cubation is assigned as the cause of the abnorfiialities. 

Relative abundance of serum proteins in albino rats at different ages, 
I. Toyama {Jour. Biol. Chew., 38 {1919), No. 1, pp. 161^166, fig. l).-~The nuthor 
reports that the percentage of total protein in the blood serum of white rnts 
increases rapidly during the suckling period, decreases slightly at puberty, and 
then increases .slowly. The changes in general parallel the changes in re- 
tractive index of the serum studied by Hatai (E. S. R., 42, p. 262). A sharp 
temporary drop in the globulin content at the end of the suckling period is 
attributed to the change from a milk to a solid diet. 

The feeding value of Sudan grass, G. G. St. Ciair Potts {Agr. Qa^ N. 
Wales, 30 {1919), No. 9, pp. 657, 658). — ^The author gives chemical analyses of 
Sudan grass (at four stages of maturity) and Japanese millet made by P. K. 
Guthrie, and cites a practical test indicating the superiority of Sudan grass 
over Pitspaluni dilataturn as a pasture grass for milch cows. 

Inspection of commercial feedstiiffs, P. H. Smith and E. S. Mixer (Massa- 
ehusetfs 8ita. Control Scr. Bui. 11 {1919), pp. S-J12 ). — The proximate composi- 
tion of 1,084 samples of feeding stuffs collected during the year ended August 
31, 1919, are tabulated. These include cottonseed meal and feed, linseed meal, 
(*orn germ meal, corn gluten meal and feed, hominy feed, corn meal, corn feed 
meal, coconut oil meal, peanut oil meal, brewers’ dried grains, yeast and 
vinegar grains, wheat bran, middlings, sliorts, red dog, wlanit mixed teed, 
durum wheat bran and shorts, rye “feed,” oat “feed,” barley feed, barley 
middlings, barley mlx(*d feed, velvet bean feed, dried beet puliN alfalfa meal, 
meat scrap, meat-and-bone scrap, tankage, fish meal, bone meal, and a varit^ty 
of mixed and proprietary stock and poultry feeds and calf meals. 

The bulletin also Includes tables giving (1) the fertilizer constituents of 18 
unmlxed feeds and 22 compounded proprietary feeds, based on analyses by 
H. D. Haskins and T^. S. Walker, (2) the prices and protein- fat- and flber- 
c'ontent of 14 unmlxed feeds during the years 1916 to 1919, and (3) the 
monthly fluctuations in wholesale prices of 20 feeding stuffs from September, 
1918, to August, 1919. There are two brief notes by J. B. Lindsey entitled: 
What Kind of Grain Shall I Purchase? (pp. 27, 28), and Low-grade Feeds 
(p. 29). 

Better sires. — Better stock {XJ. B. Dept. Agr,, Bur. Anim. Indus., 1919, pp. 
16). — ^Thls pamphlet outlines the plan of a “ crusade ” on the part of the Bureau 
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of Animal Industry to increase the number of good pure-bred sires In use In 
tho United States. Any breeder of cattle, horses, asses, swine, sheep, goats, 
or poultry who agrees to employ only pure-bred sires of good quality may be 
<vnrolled and is then given an official emblem which he is at liberty to display. 
Tht^ enrollment campaign began October 1, 1919. 

Fifty-fourth annual live stock report, 1019 {UrUm Slock Yard and Tran- 
sil Co., Chicago, A7in. Live Stock Rpt., 5^ {WIO), pp. 5S). — Daily receipts and 
sliipments of adult cattle, calves, hogs, sheep, and horses during 1919 are 
tubulated and totaled by months. Annual receipts and shipments from 1805 
to 3919 are also given. 

Review of the frozen meat trade, 1019, W. WiCDDEn & Co., Lti>. (WeddeVs 
Ann. Iim\ h'ros:en Meat Trade, (f9/0), pp. 26, pi. J). — A statisti(*al summary 
of the British import trade in beef, mutton, and lamb carcasses during 1919, 
witlj ('omparative data for pnwioiis years and other countries. 

The frozen meat industry of New" Zealand, M. A. Eliott (New Zeal. Jour. 
(<ri and Tcchnol., 1 {1918), Non. pp. 157-166, figs. 2; 4, pp. 193-206, figs. 2).— 
All account of the developuu'ut and (‘Xlent of the frozen meat industry of New 
Zealand, with statistics of tli(‘ export trade in beef and mutton. 

Beef x>roduction, K. .1. .1. Mackenzie and F. H. A. Makshall {Jour. Bd. 
igr. [London^, 25 (1918), No. 6, pp 623-6/fO). — This is a summary of a report 
to the Board of Agriculture and l<^isberies of the authors’ investigations of th<‘ 
dressing percentage ot various types of ixnf animals, and its relation to the 
amount of fat w^asted, the edible quality of the meat, and the general question 
of the most ecouomical condition for slaughter. 

A total of 92 animals were slaughtered in the course of the work, and all 
tbe butchering w"as done by one man. l»articular attention w^as given to the 
proportion of bone, cartilage, loan, and gross fat of the seventh rib “.joint.” 
To get a measure of the degree of marbling in the muscle, “ the central portion 
of the iliospinalis muscle (which extends from the ncick back to the hindquar- 
ters, oftm called the ‘eye’ of the joint by butchers), was carefully dissected 
out from the surrounding fascia and inter.stitial fat; the substance of the 
iiuisch^ was dried, and the intermuscular fat extracted. A portion of the 
same nius<*le from the wing rib and first cut of loin was treated similarly.” 

'i’be following table summarizes tbt‘se data : 

Influence of finish of tfie-<'rs on propoitionn of fat and other tisHUcs in rih cuts 

of heef. 


Pressing percentage.* 


TiNsues In biilrher’s cut of^pventh rib. 

Eat In Iliospinalis 
muscle. 

Nuiiibor 







Class range. 

1 

cl steers 

1 ! 

(’nrtilagc. 

Hone. 

Extra- 
mnspulai 
fat . 

Muscle 

and 

iiK'Inded 

fat 

Seventh 

nb. 

Thir- 

teenth 

lib. 



Per cent 

Per cent 

Per cenf. 

Per cenf. 

/ Vr cerif 

iVr cenf 

ro-r^2 

i 10 

3 7 

IS I 

15 5 

62 1 

U H 

6 4 

f)I M 


3 3 

17 3 ! 

18 4 

60 6 1 

12 t> 

8 6 

55-56 ; 

57-62 

i 

26 

20 

i 

2 

21j 

16 9 ' 

j 16 0 1 

21 5 
21 1 

58 1 i 
56 V) 

17 3 
20 4 

12 5 

13 9 


1 Based on fasted Iiveweight. 


The authors hold that, largely through the teachings of .T. B. Lawes, an 
undue importance has been attached to degree of fatness in estimating the 
yield of carcass. “The error tends to leave a very large prop«)rlion of our 
cattle feeding too long because the estimator believes them to be low in yield 
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of carcass, since the percentage of fat is only noi'nial or ‘ useful/ He is, In 
other words, waiting till he feels fat on the animal, which will most likely 
produce a high percentage of dripping but need not necessarily give the 
nation a large amount of useful meat.” 

Cooking trials at King’s College for Women and at a munition work(?rs’ hostel 
showed little discrimination on the part of patrons between animals of different 
dressing percentage. “The two series of trials demonstrate clearly that meat 
obtained from beasts of comparatively low percentage can bo satisfactorily 
cooked, served, and eaten (and vvltliout giving rise to any cornijlaints), and 
witli a minimal quantity of waste. In the case of young animals which are 
moderately well br(Ml, tlie nu‘at from a carcass ev^en as low as 51 ])er cent 
cun be eaten by the public without hardship, but It is no doubt easier to spoil 
a bad joint in the cooking than it is to spoil a good one.” 

Cattle and the future of beef production in England, K, .1. .1. Mackenzie 
{Vamlmdgey Eng,: Unit\ ]*rassy 1919, pp. — This book Is ju'imarilj^ 

a detailed inquiry into the economic basis of beef raising in Cn^at Britain to 
which is appended a series of chapters devoted to the merits of individual 
breeds. 

Estimates are given showing tht^ poor rcturus in liuman food per acre from 
the prevalent practice of keeping “stores” for three years or mor4‘ until they 
are mature enough to utilize large quantities of cake and roots to make prime 
beef. It is held that there are other ways of maintaining soil fertility 
besides “ supplying jdunt food thr(»ugh the excreta of overfed bullocks,” and 
that the beef needs of England can be met to a great extent by fattening bal>.v 
beef. The author deplores a reciuit effort on the part of the British 
Government to popularize tlu' Holstcdn as a dual iniri)ose breed, aial holds 
that the Shorthorn ami similar hrcH'ds are Ix'St adapted for the ordinary farm 
where both beef and milk must bt‘ ])roduced. 

F. H. A. Marshall provides a chapter on the physiological Jispects of beef 
fattening whicli is mainly an account of th<‘ investigation noted al>ov(\ It is 
stated that publication of the complete rejiort has been ])ostponed, perliaps 
indefinitely. 

iSheep feeding experiinent.s at the California Station] {Cnllfomia Sta. 
RpL 1919, pp, 78, 7,9). — Conclusions drawn from experiments by K. F. INliller 
are noted. 

A comparison of throe kinds of sorghum sUage fed with alfalfa hay for fat- 
tening lambs showed that feterita silage ranked first in economy of gain, sweet 
.sorghum secfuul, and milo maize third. The addition of barley improved 
these rations. Coconut meal and cottonseed imaii wm-e found to l)e desirabhj 
supplements to barley and alfalfa. Alfalfa hay as sole feed was very un- 
satisfactory. Ordinary barley stubble was worth about 75 cts. an acre when 
lambs were selling at 7 cts. a pound. At the same selling price of lamb, 
alfalfa meal and molasses feed was found to be worth $10 a ton and was 
thus an exiiensive producer of gains. Spineless cactus was found unpalatable 
and produced slower gains than corn silage. 

The addition of beet iiulp to silage and alfalfa was found valuable in fatten- 
ing old ewes for the market. 

Bureau of Animal Industry range sheep experiment, P. R. Marshalt^ 
{Natl, Wool Grower, 7 {1917), No, 1, pp. S5, S6 ). — ^Thls Is a brief summary of 
some records of the ex]KU’i mental work with range sheep conducted by the 
U, S. Department of Agriculture at Laramie, Wyo. 

During the years 1910 to 1915, 72.8 per cent of the yearling ewes lambed, 
and of these (80 5 lambed again as two-year-olds. Of the ewes which did not 
lamb as yearlings 88.8 iM*r cent liad lambs the following year. 
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For three successive years a lot of 17 ewes were hand-shorn and n similar 
lot machine-shorn, and for two years another lot of 12 were hand-shorn and 
a similar lot machine-shorn. The records indicated that after two years 
fleeces of sheep shorn by machines had increased in weight over the hand-shorn 
fleeces to an extent, which in the author’s opinion, can not be attributed en- 
tirely to closer shearing. Two years’ records also showed heavier fleeces 
from folded than from plain- wool sheep, i)ut the wool was longer in the latter 
fleeces. 

A short statement of one year’s re.sults in raising Corriedales on the range 
is included. 

Some experiences In breeding range sheep, F. Tl. Makshall {Nail. Wool 
Grower, H {19JS), No. /, pp. ; aim in Amcr. Bhn'p Breeder, 3S {19 IH), No. 

2, pp. 92, 93) — Tables are i)resented showing the relation of flneu<*ss of wool in 
itanibouillel ewi‘S to grease weight of fleece and length of wool, based on rec- 
ords secured by the Bureau of Aniina! Industry of the V. S. I >(‘partinenl of 
Agriculture at Laramie, Wyo., in 1915 and 1910. It is also noted that the per- 
centage of lambs prcKlueed was higher and the proportion stillborn or dead 
within a week lower in the case of the Li ncolnX Merino crossbreds than in the 
cas(‘ of pure bn^d Baiubouillets and Corrledales. 

llesults of exi>eriments with crossbred range sheep, P. R. Mahshau^ 
{Natl Wool Grower, 10 {1920), No. 1, pp. 77-1,9).— Results secured by the 
Bureau of Animal Industry of the U. S. Department of Agriculture since the 
transfer of the sheep experiments to Dubois, Idaho, in 1917, are siimmarizc'd. 

I'he Fa generation of the Lim'olnXRaniixmillet cross form a desirable and fairly 
uniform .strain for which the name Columbia is proi)ose(l. Each gemTation is 
uiated inter se. It is thought that after a few more generations the Columbias 
will be entitled to consideration as a distin(*t breed. 

Slieep and wool for farmers, — Cross-breeding experiments. — The wool 
and mutton type, J. W. Matiikws (Apr. Gaz. N. Wales, 29 (/.9/(S), No. 7, 
pp J, 30-^490, ftps. 3; 30 (1919), No.s. 2, pp. 99-JlO, fips. 3; 3, pp. 109-115, flp. J: 
0, pp. 400-421, pis. 4; 12, pp. H31S41) — These articles are the final installments 
of a report on crossing exi)erimeiits b('tw(‘en im]M>rted British long wool rams 
and Australian Merino ewes. The data secured at the Bathurst Experiment 
Farm are given in detail ami the previously reported results at the Wagga 
Farm" and the Cowra Farm (E. S. R., 37, p, 770) are summarized, some addi- 
tional observations being rworded. 

The experiments were begun in 1909 and 1910 and the actual crossing lastotl 
five years on each farm. It was planned to keep as many as possible of the 
owe lambs under observation for at least five years. The rams used wu^re Lin- 
colns, Leicesters, and Border Leicesters. A large number of tables are included 
showing the weight of fleeve, finene.ss of wool, iiody weight, girth (in some cases), 
carcass weight and other slaughtering data, etc., of the three classes of cross- 
breds at different ages. 

“ The Lincoln furiiislied, on the whole, the cross most regular in outline — a 
character that became more marked as the sheep advanced wuth age. The 
progeny of the Leicester, though square, was fairly short of body, but with 
particularly well-rounded hindquarters; a marked deficiency, howu^ver, was the 
comparative narrowness of the forequarters, and the shivrtness of the brisket. 
Tlie Border Ijeicester produced a broad, long-bodied sheep, fairly eiiiiial in con- 
formation, high on the leg, and with full hams, deep shoulders, broad bans, 
\vell-rounded girth, prominent brisket, and capacious cbest as the dimensions 

‘Gai. N. S. Wales, 25 (1914), Nos. 2, pp. 93-105; 6, pp. 4C>1-4G9: 7, pp. 553-560, pis. 
8; 8. pp. 645-651, pi. 1. 
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given in tables sbowing waist glrtb meusureiuents indicate. So far as first 
crosses go, the Border Leicester undeniably furnished the most suitable class 
of (‘arcass for export.” This cross was also distinctly heavier than the others 
at practically all ages. The Lincoln crosses produced the heaviest fleeces, but 
they were coarser and more variable in quality than tin* others and sold for 
less money than those of the Border T^eicester cross. 

The empire’s trade In w^ool In its relation to the wool trade of the 
world, A. S. Judge {Bui. Imp, Inst, [London^, IG {li)JH), No. 4i PP* — 

This article presents estimates of the amount of wool produced by each of the 
important sht^ep-raishig ceiiiitries of the world, and statistical summaries of 
the international trade in wool and woolen manufacture, with particular regard 
to the trade of the British l^lmpire. 

[Hog feeding experinientsl, G. S. Tempi^eton {Alabama Col. Sta. I?pt. 1919, 
pp. Brl(‘f notes on tiireo hog feeding trials are presented. 

To study Uio inflmmce <*f peanuts in the ration on the quality of the lard, n 
lots of 5 hogs each and 1 of 3 Jiogs were fed for 107 (iays beginning iJecemlxM- 
28, 1918. Three rations produced firm carcasses, viz, the clieck ration corn and 
tankage (8:1) ; corn and peanut meal (7:1) ; and corn and oil-free i-yt'anut meal 
(2:1). The average melting points of the iard were, respectively, 40.8, 39.9, 
and 42.4° O. Some of the carcasses of the lot fed corn and ordinary j^eunul 
meal (2:1) dressed out firm and the others were medium soft; the average 
melting point of the lard was 40.5°. The carcasses of the lot fed corn and 
peanut nioal (1:1) were classified as medium soft (lard melting at 39.7°), while 
the sixth lot (3 hogs) fed exclusively on whole peanuts were very oily, the lard 
being semifluid. 

An acre of peanuts was hogged-down by 5 hogs in 38 days. The hogs were 
then put in dry lot and finished on corn and tankage. An acre of corn and 
soy beans (alternate rows) furnished grazing for a comparable group of 7 
hogs for 04 days. Both lots were market e<l at the same time and were satisfac- 
tory to the packer, bringing top prices. The hogs flnislied in the dry l<fi were 
somewhat firmer. 

A fish meal containing 50.50 per cent protein and 6.89 i)er cent oil made from 
menhaden, was fed with corn in the proportion 1:0 to four 63.5-11). Poland 
China gilts for 127 days. Four litter mates (gilts) were fed tankage (protein 
36.19, fat 21.68 per cent) and corn 1:6, for the same period. The fish meal lot 
made an average dally gain of 1.37 lbs. per head and required 3.73 lbs. of feed 
per pound of gain. The check lot gained at the rate of 1.27 lbs. per day and 
consumed 4.04 lbs. of feed per pound of gain. The menhaden meal, which was 
furnished by the U. S. Department of Agriculture, proved to be a palatable 
feed. 

[Swine feeding experiments at the California Station] {California Sta, 
Rpt, 1919, pp. 77 , 78 -^ 0 ). — Conclusions drawn from swine feeding tests con- 
ducted by ,T. T. Thompson, F3. C. Voorhies, and O. M. Vestal are stated but no 
details of the experimentiil procedure are given. 

A lot of pigs fed grain on alfalfa pasture from weaning were compared with 
another lot on alfalfa pasture without grain throughout the grazing season and 
then finislu^d on grain. “ The first lot reached market weight in approximately 
one-half the time required by the others. They were on pasture only 42 days, 
compared with 258 days for the second lot, and when ready for market had 
consumed less grain.” Alfalfa cut green and fed in the dry lot produced slower 
gains tlinn alfalfa pasture, hut not as large an area of alfalfa was required. 
With the cut alfalfa more grain was used per unit of ggln. 

As to concentrates for fattening pigs, mllo maize in one trial was found 
about 10 per cent more efficient than barley, but in a second trial the latter 
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was 50 pat* more efficient. Two trials are held to indicate that un- 

skimined whey has about 60 per cent of the feeding? value of skim milk. An- 
other trial seemed to show that 16 lbs. of skim milk was equal to a pound 
of tankage or fish tueal. 

Household garba^^e collected in Oakland during the last half of 1917 was fed 
to hogs and a gain of 75.6 lbs. per ton of garbage was secured. 

Swine feeding experiment, W. Dietbich {Minnesota kita., Rpt. Crookston 
Hubsto,, 1917-18, pp. 83, 84 ). — Inconclusive results are rep^u'ted from an ex- 
perimental attempt to induce changes in the offspring by excess! v(‘ jn'otein 
feeding. A group of pigs receiving a normal protein ration (0.5 lb. per day) 
weie fed corn, oats, and tankage, while another group on a high protein plane 
(0.9 lb.) had skim milk In addition. In the first year the offspring of matings 
high X high averaged about the same weight at the age of ten months as tho.se 
ol normal X normal hut in the second year they were lighter. 

Winter rations for brood sows, W. h. Robison (Mo. Bui Ohio Sta., 4 
{1919), No. 12, pp. 36SS68, figs. 2). — ^Thret^ exp(‘riments are reported involving 
comparisons of supplements to corn and legume hay as winter rations for preg- 
nant HOWS. They were hegnn in December, 1915, Jaminry, 1918, and .Tanuary, 
1910, r(‘spectively, and eacli sow was continued on the experimental rations 
until slie farrowed. The combined results (including those from two lots, one 
fed tankage, the other skim milk, not reported in detail) are summarized as 
follows : 

Vow pa risan of suppUmnits to rations for brood sows. 




ration 

Wci/dit per ‘ow 



Aver- 

Daily cost of 


Nuin 

bcr 

ot 

sow.^ 
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birth 
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]'er 

lag. 
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. 
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1 2 55 
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2 21 

13 0 

7 3 
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11 0 

1 2 29 
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* (ri OSS cost les.s value of daily galas at 12 rt'^. a pound. 


t^)rn was charged at 2 5 and outs at 2 25 cts. a pound, skim miik at 00 cts 
per 100 Ihs., and linseed meal at »$S0. tankaire at $110, and hay at .$20 a ton. 

The author holds that sows should gain in body weight during gestation, and 
point.s out tlmt seemingly exi»ensive rations may in reality he cheap if credit is 
given for gains. It is also noted that oats when low in price with respond to 
corn may he useil as a partial substitute for the latter. 

Poultry [experiments at the California Station] (California Sta. Hpt. 
1919, pp. 80~-82 ). — In connection with a brief mention of an investigation by 
1. K. Dougherty of the influence of artitlcial lighting on egg production during 
winter months, it is noted that birds in jiens lighted both before sunrise and 
after sunset each day went through a heavy molt in the spring, and tluit those 
lllurniriated only at the end of the day molted lightly, while those exposed In 
the morning hours alone did not undergo a molt. 

Feeding tests by W. E. Lloyil, not reported in detail, are held to Indicate 
that rice bran when sweet and free from hulls is a satisfactory partial substitute 
for wheat bran in the mash. Paddy rice may be used as one-third of the grain 
177849‘*-~-20 6 
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ration of adult fowls without injurious effect from the gritty bulls. Rice polish 
makes a satisfactory substitute for ground barley. 

It Is also reiwrted that wheat Infected with stinking siiiut is not injurious 
to hens wdien fed with a good mash. 

Poultry rations and methods of feeding, H. R. Lewis {New Jersey Stas., 
Ilmts ta Povltrymcn, 8 {1920), No. 5, pp. Ji ). — The feeding of brooder chicks, 
range chicks, and laying hens, the finishing of pulJets for slaughter, and the 
place of Epsom salts in the poultry ration are treated briefly. 

Methods of feeding laying hens, W. J. Buss {Mo. Bui. Ohio Sta., 5 {1920), 
No. /, pp. 29~-S2). — The experimental data recorded were reported in greater 
detail in Ohio Station Bulletin 322 (E. S. R.. 39, p. 275). 

Contrary to general opinion, the failure to induce exercise by feeding the 
grain in the litler did not seem to have a detrimental effect uiw>n the licalth of 
the fowls. Ill matter of cleanliness, feeding in the trough has much to com- 
mend it. There is always more or leas filth in the litter, even though the litter 
Is changed frequently, and some of this is picked up with the grain when fed 
in the lit ter. ’’ 

The bearing of ratios on theories of the Inheritance of winter egg pro- 
duction, H. D. Goodaijr and G. MacMulu^n {Jour. Expt. Zool, 28 {1919), No. 
1, pp. 83-124 ). — Winter egg records of Rhode Island Red pullets and their 
parents at the INlassacbusetts Experiment Station are tabulated in two ways, 
(1) by a scheme — requiring three classes of birds, high (30 or mon* eggs be- 
fore March 1), medium (1 to 29 eggs), and zero producers — to test Pearl's 
theory (E. R. R., 28, p. 576) that egg production is determined by two heredi- 
tary factors, one sex-linked and the other not, and (2) on the basis of a simpler 
theory — requiring two classes, high (30 or more eggs) and low (0 to 20 eggs) 
producers — that two ordinary (not sex-linked) factors are concerned, two dc^nii- 
nant genes being necessary for high production. The observed ratios agretMl 
fairly well with those expected by both theories, but it is thought that th(‘ 
“ fit ” was better In the case of the second. Similar results were obtained from 
.some rwords of Cornish Indian Game crosses, and it was found that l^earl’s 
data could be adequately de.scribed by the ratios called for on the second theory. 

It is concluded, therefore, that a sex-linked factor concerned with the numhei* 
of eggs laid In the winter has not been demonstrated, and that the “ too great 
ease ” with which observations can he fitted to theory renders unprofitable any 
further study of the inheritance of egg production by classifying pullets ac- 
cording to egg records alone. The study of the rate of production and the con- 
ditions modifying it, as outlined by Goodale in a paper previously noted (K. S 
It., 41, p. 179), is deemed a more promising method of approaching the problem. 

Practical results from studiies on egg production, H. D. Goodale {Massa- 
(husetfs Sta. But, 191 {1919), pp. 97-104, fig. 1). — This bulletin consists of 
three short notes, the first of a projected series dealing with practical results 
of the poultry breeding experiments conducted at the station. 

I. Inbreeding (pp. 97-102). — Cases are cited of high and of low egg records 
of Inbred pullets, and the conclusion is drawn that Inbreeding must be used 
with caution. “ Voi’y likely the best way to renew the commercial egg flock is 
through the crossing of strong, high-producing, inbred lines, which will, of 
course, be maintained intact by inbreeding, and making the cross anew each 
season.” 

II. Is the influence of the male or of the female the more important? (pp. 
102, 103). — In view of the doubtful foundation for the theory of the sex-linked 
inheritance of egg-laying capacities (as noted in the preceding abstract), it is 
pointed out that the dam is as important as the sire in determining the egg 
records of offspring. 
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III. The eonclusion of parasites (pi>. 103, 104). — The quarantine methods In 
use at the station’s poultry plant ai*e outlined. 

Is the inheritance of egg production an insoluble problem? H. D. 
GooDALK {fJotir. Amer, Assoc, Instr, and Imest, Poultry Hush., 5 {1919), No. 10, 
pp. 73, 74) ‘ — Five difficulties encountered in the experimental study of egg pro- 
duction are briefly discussed, namely, securing stock of reqiilsit(‘ purity, getting 
sufficient progeny from particular mated pairs, determining the productivity of 
iiuiles, maintaining uniformity in details of management, and keeping out dis- 
ease. It is thought that an Investigator can overcome the first four by patience 
and adequate facilities, but the author sees no hope of excluding obscure and 
unrecognized diseases, although rigorous quarantine may help. 

“ Unless the investigator can show that disease can be neglected, all supjwsed 
solutions of the problem must receive the closest scrutiny.” 

linproviiig mongrel farm flocks through selected standard-bred cock- 
erels, W. A. Lippincott {Kansas ^ta. BuL 223 {1920), pp, 3-48, figs, 30). — ^The 
autiior reports on the egg records secured in a three-generation grading experi- 
ment witli poultry. 

Tht‘ original stock of 40 mongrel pullets, purchased from a local firm of 
fM)Ultr.v packers, was divided into 4 equal-sized i)ens as nearly alike as possible 
m type, 'weight, and development, but without regard to color. The cockerels 
mated to the respective x>eus were a White Ori>ington, a Barred Plymouth Hock, 
a Single Comb Wliite Leghorn — all tliree stanciard-l)red — and a mongrel secured 
from the packing house. I.uying records began November 1, 1913, and at the 
end of each year the pullets in a pen were replaced l)y 10 of their daughters, 
one from eadi dam ns far as possible. “ In the cases where there "were no 
(laugiiters, inillets from other fianales in the same pen were used. The basis 
of cliolce in such cases was vigor and similarity to the breed of their sires. 
The egg records of their dams were not consulted.” Kach pen of daughters 
\\ere mated to a purcliased cock(‘rel of the same breed as their sires. “The 
st andard-brt'd cockerels used throughout tlie experiment wore purchased solely 
upon the representation of their breeders. In so far as could he ascertained 
by c(»rrosiKjn<ience the birds cliosen wore as desirable from an egg-production 
.standpoint as any to be secured at the time. They were purchased without 
pre\ious inspection, and no means beyond the reach of any interested person 
was used in locating them.” 

The following table sninrnarizes tiie egg records: 

Egg profluctiot} of mono) cl pullets aud of their (fesccudayits hy sinudar'tl-hrrd 

and mongrel voclca. 


Kggs laid per pallet . P elati v<* egg production . 


Pullet «tock. 

! I/ogbom j 
! erobst's. 1 

PU- 

mouth 

lloek 

crosses. 

Orping- 

ton 

crosses. 

llTn}n"adod 

mongrels. 

Jpg- 

horn 

crosses. 

riy- 
luouth 
Kock ‘ 
crosses. 

Orping- 

ton 

crosses. 

rn- 

graded 

mon- 

grels. 

Mongrels 

72 3 

98 5 

84 8 

96 8 

100 

100 

100 

100 

First generation 

166 9 

132 5 

126 8 

IW 0 

216 

135 

150 

109 

Second generation 

J88 6 

149 tt 

105 8 

145 2 

261 

1.52 

1*25 

162 

Third generation 

1 192 0 

166.6 

79 6 

129 6 

206 

168 

94 

135 


The relatively poor showing of the second and third Orpington crosses is 
attributed to the chance selection of poor sires. One of the first Orpington 
male’s daughters was the only first-gen€»ration grade to lay more than 200 eggs. 

[Hens as eggs producers] {Minnesota Sta. Rpt. 1919, p. 74 ). — A three years’ 
experiment at the Crookston substation to determine the value of retaining 
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beus ns layers beyond their pullet year is summarissed. As pullets 25 birds 
averaged 114 eggs and as hens 107 eggs per year. Although the hens consumed 
somewhat less feed than the pullets they yielded a slightly lower profit 

Egg-laying tests at Hawkesbury Agricultural Oollogo, seventeenth year*s 
results, 1918-19, E. P. Whitbread and J. Hadlington {Agr. Oaz. N. *S\ 
Wales, 30 {1919), No, 5, pp, 3S7-S60, figs. Ill o.Uo in Dept. Agr. N. B. Wales, 
Farmers^ Bui. 123 {1919), pp. 26, figs. 11). — ^Thls is a discussion of the New 
South Wales contest concluded March 31, 1919. Monthly Individual egg records 
are tabulated of 420 pullets and 120 second-year hens. The production of the 
latter as pullets is also given. The report of the previous contest has been 
noted (E. S. K., 41, p. 370). 

lieport on the eighth Victorian egg-laying competitions, 19 18-19, 

A. Hart {Jour. Dept. Agr. Victoria, 17 (1919), No. 6, pp. 841-359, figs, li).— 
This is 0 reiJ^jrt of the egg-laying contest held at Burnley, Victoria, during the 
year ended March 31, 1919. Individual records by months are tabulated for 
82 White l^eghorn, 40 Black Orpington, and 20 Rhode Island Red pullets, and 
group records by months for 100 pens of 6 birds each. Reports of pn^cedlng 
contests have been noted (E. S. R., 41, p. 371). 

DAIRY FARMING— DAIRYIN&. 

Dairy cattle [feeding experiments] {California Sta. Rpt. 1919, pp, 72-76 ), — 
Brief summaries of several feeding tests (‘ondueted by F. W. Well and E. C. 
Voorhies are presented on these pages. Those not reported in previous i>ublica- 
tlons are as follows: 

In continuation of previous investigations of alfalfa hay as a sole feini for 
milch cows (E. S. R., 41, p. 371), it is noted that 3 third lactation records of 
alfalfa-fed cows have been secured and that the butler fat production was 
again lower than that of 3 corresponding lactations of the mixed-feed group 
used as controls. In a similar study of alfalfa alfalfa plus other K<ueculent 
feeds, it was found that 8 heifers fed the latter averaged 14 i>er cent mon' 
milk and 15 per cent more fat than G heifers of similar type fed alfalfa alone. 

In a comparison between whole and ground grain (oats and milo maize) as 
feed for young calves receiving in addition skim milk and alfalfa hay, the 
group given the ground mixture made the less rapid gain, but in a repetition 
with somewhat older calves the results were reversed. It is estimated that 
with ground grain 3.2 f(^d units and with whole grain 3.5 units produced a 
pound of gain (both tests combined). “Considering the cost of grinding small 
grains like milo [maize] arid oats, it would appear, therefore, that there was 
no appnK:lable advantage found in grinding the grain for young dairy calves.” 

Cat hay and alfalfa hay were compoi’ed as feed for young calves in a lest 
by the reversiil method with 2 groups of skim milk calves whose grain ration 
consisted of dried beet pulp, barley, wheat bran, and coconut meal (3: 2: 2:1). 
The greater gains were made during alfalfa feeding. 

A group of heifers and dry cows, receiving throughout limited amounts of 
alfalfa Iiay, were fed barley straw for 50 days and then changed to milo maize 
stalks. Although more of the latter was consumed per day, the gains of both 
COW'S and heifers were larger during the first period. 

Cost of producing dairy products {Mirmesoia Sta. Rpt. 1919, p. 42), — C/Ost 
data for six cow test associations (1,635 cows) for the year ended July, 1918, 
are summarized. To produce 100 lbs. of milk required 17.3 lbs. of grain, 41.5 
lbs. of roughage, 89 Ibe. of silage, and 27 days of The average annual 

production was 6,517 lbs. of milk and 261 lbs. of fat. 
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The variability of cows’ milk, H, S. H. Waiidlaw {Proc. Linn, 8oc, N. S, 
Walefff 4^ {1917) f pt, pp, 815^865^ figs, 6 ), — ^The freeziiij?-iM)int depression, 
density, electrical conductivity, and cheinlcal coiniX)sitioii of samples of after- 
noon milk from 309 normal cows were studied. 

Usinf? the ratio of ranfjre to mean as tlie measure of variability, the author 
tiiids that depression of the freezing point and density were the least variable 
(juantities measured. Of the chemical constituents, lactose was the least and 
I at the most variable. The percentages of fat and ash w(‘ro greater in the 
milk of older cows, and that of protein less. The other determinations (phys- 
j<al and chemical) were not fdfected by age. As lactation progressed the per- 
<(‘ntage of lactose became slightly lower, but the electrical conductivity and 
the per(*eiitage,s of fat and of protein increased. 

rrotein in milk {California Sta, Rpt, 1919^ p. 76), — It is reported that 00 
samples of (‘ows* milk from the San Francisco district, analyzed by M. E. 
Jaffa, averaged 3.26 per cent protein, and that 40 samples of gotits’ milk aver- 
aged 3.o8 per cent. 

The relation between the fat-content and the electrical conductivity of 
milk, H. S. 11. Waudlaw {Pror. Linn. t>oc. N. aV. Wales, JfS {1918), pf, 3. pp. 613- 
— The author reports that the removal of fat from milk increases the elec- 
trical conductivity, tlie increase being directly i)rop(>rtional to the volume of fat 
remov(*d, 

A study of the electro-pure process of treating milk, A. K. Anderroint and 
H. Finkeksitcin {Jonr. Dairy 2 {1919), No. 5, pp. 374-406, figs. 2). — Exten- 
sive bacteriological and clamdcal ohservalions are recorded of milk subjected 
to an alternating current of 2,800 volts in a patcmtecl electric pasteurizing de- 
vice installed at Fanip INIeade, Md. In operating the machine the milk, previ- 
ously landed to 40"' f!. (104° F.), i)asses in rapid succession through four porce- 
lain cups of 200 C‘C'. capacity, in each of which it comes In conta(*t with two 
electrodes and completes the circuit. The high resistance of the milk gener- 
ates tuHit. so that at thc‘ end of the (approximately) 20 seconds required for 
the passage of a given i>artlc]e of milk through the machine tlie temperature 
has been raised to 70° (ir)8° F.). 

When the preliminary heating of the milk was properly carried out, lh(» ma- 
chi?ie was found to effect a satisfactory r(*duction in the bacterial count. Tlie 
tinal product was at least equal to that <lesignated grade B pasteurized milk 
by the New York city standard, and was often equal to grade A. Practically 
all the lactose-fermenting, endo-iwsitive organisms were destroyed. The treated 
milk kept well at 5 to 10° for 5 days. The machine elevates the temperature 
of the milk about 30° irrespective of the initial temperature, and since in ex- 
perimental runs the bacterial content was not reduced when the initial tempe^ra- 
ture was 25 ° it is (‘oricluded that the heat and not the electric current is the 
elTective killing agent. 

''J'reatment of milk at 70° did not interfere with the cream line but the time 
rnxiuired for coagulation by rennin was decidedly increased. Little or no albu- 
min was precipitated by the electrical treatment. Peroxidase was not de- 
stroyed, but the reductase of the milk was weakened. 

A report from E. V. McCollum is included as to the vitamin content of the 
processed milk. Hinee the milk cured polyneuritis in the young rat and butter 
fat from the milk cured xerophthalmia in the same animal, it Is concluded that 
the electrical treatment has no effect on the vitamins present. 

Observations on the toxic properties of heated and decomposed milk and 
of milk cultures of Bacterium wdichii (Bacillus a*rogenes eapsulatns), 
W. W. Ford (Amer, Jour. Diseases Children, 18 {1919), No. 3, pp. 199-206). — 
Milk heated to 80 or 85° C. (176 to 185'' F.) for 20 to 30 minutes and then 
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allowed to decompose at 37° was found to contain bacteria and bacterial prod- 
ucts wliich caused acute death In guinea pigs and rabbits inoculated subcutane- 
ously. Berkefeld filtrates were also toxic. The same or at least similar prod- 
ucts were secured from milk cultures of tlie commou gas gangrene organism 
(B. tvelchU), which the author and his collaborator Pryor (B. S. R., 32, pp, 
268, 269) have found of constant occurrence in market milk. 

“The demonstration of such materials in heated milk should be kept clearly 
in mind in the consideration of the problem of milk X)asteurization ; and, under 
all circumstances, milk heated to temperatures sufficient to destroy vegetative 
bacteria but not their spores should bo kept at a low temperature to prevent the 
development of these spores and should be used within a brief interval after the 
heating.” 

Sterilization of bottles for pasteurized milk, INI. B. Hopkins and M. L. 
Kelly (Amer, Jour, Pub, IfcaUh, 9 {1910), No, S, pp, 183, 184)* — Counts of bac- 
teria in supposedly sterilized milk bottles from 23 milk x>lants are rep<uded to 
show both the difficultieH and the Importance of enforcing a municipal ordimuire 
requiring that all contiiiners used for milk in Baltimore be sterilized. 

Keeping quality [and llavor] of butter (Minnesota Sfa, Rpt, 1919, pp* 4hj 
Jf5 ), — It is stated that experimental work has been carried out which indicates 
(1) that butter made from cream pasteurized at 175° F. (enzyms destroyed) 
keeps better than butter made from the same cream heated to the usual 
temperature of 145° (enzyms still active), and (2) that working a small 
amount of starter into the butter in the churn i>roduces a better flavor than the 
old practice of ripening the cr(»am in the vat. 

Pickling of butter (California Bta, Rpt, 1919, p, 77). — It is stated that S. Ij. 
Denning found butter in good condition after eight months’ storage in a 20 
per cent solution of sfKlinm chlorid at 50° F. The butter had been cut into 
2‘lb. “ squares ” and wrapi)ed in parchment paper before the brine was added. 

[Cheese making experiments at the California Station] (California Sta, 
Rpt, 1919, pp* 76, 77). — ^The following statements concerning the use and bac- 
terial composition of starters are made, based mainly on observations by 11. S. 
Baird: (1) The use of a lactic starter containing Bacillus bulga/ricus produces 
a buttermilk cheese of good quality, (2) pasteurized milk ripened with B. 
bulffaricus yields a “fairly satisfactory” Cheddar cheese, and (3) a i)iire 
culture of B, hulgaricus used as a starter is more effective than a Btrepiococ- 
(fU8 lacHcus (B. lactis acidi) culture in controlling gassy fermentations in 
California (granular curd) cheese, but the cheese is not uniform in flavor. 

In a note on rennet substitutes in making California cheese it Is stated that 
the use of pepsin and curdalac causes corkiness. The cheese “contains about 
the same percentage of moisture as rennet cheese, but has a dry api)earance 
and feeling. This defect seems to be caused by a lack of acid. T^epsin re- 
quires the presence of acid, and since California (granular) cheese is a swe<^t- 
curd cheese, the necessary acid is not developed. Pep.sin is more dependent 
upon the presence of acid for coagulating milk than rennet. A mixture of one- 
half rennet and one-half pepsin gives satisfactory results.” 

The mold of the blue-veiaed cheeses, I). W. Steuart (Jour, Dairy BH,, 2 
(1919), No* 5, pp. 4 ^- 414 , figs. 4)- — Using Thom’s cultural methods (K. S. R., 
22, p. 531) the author found that PenidUium roqueforti is the characteristic 
Penicilllum in typlcally-veined Roquefort, Gorgonzola, Stilton, and hlu<‘ Caer- 
philly cheeses made in Wales, and reports a very successful use of pure cul- 
tures of this mold at University College, Cardiff, in the manufacture of Stil- 
ton, Wensleydale, imitation Roquefort, and single-curd blue Caerphilly 
cheeses. The degree of ael<lity developed in the curd appeared to be without 
influence on the success of the Inoculation. 
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It is suggested that OUium lactis plays an important part in the formation 
of the crinkled coat of Stilton cheeses. 

On the fungus flora of Brie cheese, A. LoTmrfeRE {Compt, Rend. Acad. Bci. 
{Parish y J70 {1920) y No. 6, pp. SS6-339y flpn. 2 ). — The author records the occur- 
T*eiice of Fumrium sarcochroumy Ocottnehum candidimiy and TrichoRporiuni sp. 
on ordinary specimens of Brie cheese, in addition to the familiar Penlcillium. 
On specimens that had become drh^d in the curing cellar lie found Rorrnoden- 
(iron rladosporioides, OpninoascuH luteuHy and Laswbotrps sp. Developmental 
stages of Tri(‘hosporluin and Hormodendron are described and illustrated. 

Cameinbert cheese, G. Fiuaxjdeaij (Ann. Falsif., 11 {1918) y No. 113-114^ pp- 
7l-7(>) — The moisture, fat, and salt contents of 40 Oamembert cheeses are 
tabulated, together with the dimensions and prices. 

The book of ice cream, W. W. Disk {New York: The Macmillan Co., 191 9 y 
pp. NVJlI-^302, fiva. — ^The manufacture of ice cream on a commercial scale 
is tlie subject of this manual. The topics discussed include the classification of 
ice cream, the milk jiroducts and otlier ingredients of the mix, tlie equip- 
ment used, refrigerating systems, the freezing and hardening processes, judg- 
ing and testing the flnislied product (including the use ot the Mojonnier test- 
ers), bacteria in relation to ice cream, marketing problems, arrangement of 
the factory, and history of the ice cream industry. 

VETEKINAEY MEDICINE. 

Keport of the tvventy-flrst annual meeting of the xrnited States Live 
8tock Sanitary Association, 10 J 7 {Rpl. U. S. Live F>toek Ashoc.. 21 

(1917), pp. Vn 1-^158 ). — Among tlie papers presented at the twenty-first animal 
meeting of the ass(»eiation held in Chicago, l)iH‘ember ^1-5, 1917, are the follow- 
ing: The Kratlicalion of Tuberculosis from Cattle and Swine, by J. A. Kiernan 
(PT>. 10-29) (E, S. R., 38, p. 080) ; Bovine Tuberculosis, by E. Z. Russell (pp. 
20-20) ; Plan for Branding Accredited Herds, by W. J. Fritz (pp. 20-55) ; 
Report on Contagious Abortion Disease, W. Giltner, B. B. FI owe, and G. M. 
Potter (pp, 50-77) ; Neerobacillosis, by W. L. Boyd (pp, 78-S3) ; Recent Studies 
on the Modes of Transmission of Hog Cholera, by M. Dorset (pp. 84-01 ) ; Hog 
<lholera Control, by J. W. Connaway (pp. 91-108) ; Blackleg and Its Prevention, 
by G. A. .Tohnson (pp. 110-120) (E. S. R., 39, p. 188) ; Cleaning and Disinfection 
of Stock Cars, by J. H, Mercer (pp. 12^128) ; etc. 

The report of the twenty-second annual meeting of tlie association has been 
noted (E. S. 11., 41, p. 777). 

Report of the twenty-tlilrd annual meeting of the United States Live 
Stock Sanitary Association, 1919 {Rpt. U. S. JjIVc Stork Sanit. Assoc.. 23 
{1919), pp. 292. fiffS. 2). — ^The papers presented at the twenty-third annual meet- 
ing of the association, held in Chicago, December 1-3, 1919, are as follows: 
Tuberculosis and the Beef Industry, F. W. Harding (i>p. 31-37) ; Tuhercnlosis 
and the Dairy Industry, by J. M. Hackney (pp. 38-44) ; Report of Progrcvss in 
Tuberculosis Control, by J. A. Kiernan (pp. 44-55) (E. S. R., 42, p. 477) ; Safe 
and ITactical Regulations for Handling Feeder Hogs, by W. W. Wright (pp. 
5.5--66) ; Regulations for Interstate Shipment of Swine in Crates, by W. .J. Oar- 
inicbael (pp. (57-74) ; Report of Progress in Hog Cholera Control, by U. G. 
Houck (pp. 74-84) (E. S. It., 42, p. 679) ; Differential Diagnosis of Infectious 
Swine Diseases, by A. T, Kinsley, W. W. Dimock, and W. E. King (pp. 84-88) 
(E. S. R., 42, p. 381) ; Bacillus coli communiSy by W. W. Dlmock (pp, 88-93) ; 
Comparing Swine Plague to Hog Cholera, by It. Jay (pp. 97-302) ; State Laws 
Affecting the Serum Industry, by B. M. Boddlugton (pp. 103-109) ; How Shall 
We Name Bovine Abortion Disease, including a report of a committee on in- 
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fectiouis abortion, by W. Gltjfenor (pp. tl5~J24) ; Memorandum Relative to the 
Ktlology of So-called Infectious Abortion Disease of Cattle, by K. 0. Schroeder 
(pp. 125-132) (M. S. R., 42, p, 677) ; The Nature of Abortion, by W. U. Wil- 
liams (pp. 183-156) ; Sequel® of Abortion Bacilli Infection of tlie Bovine 
Uterus, by E. T. Hallman (pp, 156-160) ; Abortion Disease and Its Control, by 
•T. P. DeVine (pp. 360-182), noted on page 881; Changes in the Dive Stock 
Industiy, by P. R, Marshall (pp. 195-202) ; Hemorrhagic Septicemia in Sheep, 
by I. E. Newsom (pp, 203-222) ; Sanitation and Live Stock Transportation, by 

A. P. Stryker (pp. 222-237) ; etc. 

Proceedings of the Wisconsin Veterinary Medical Association,, 1919, 
edited by P. B. Hadley (Proo. Wis. Vet. Med. Assoc., ^ (1919), pp, 128, pi. 1, 
figs. J4 ). — ^Among the papers presented at the fourth annual pieeting of the 
association, held at Madison, January 14-16, 1919, are the following: Hairless* 
Pigs, by E. B. Hart (pp. 82-36) ; Swine Plague, by L. G. Hart, jr. (pp, 36-39) ; 
The Hog Cholera Situation in Wisconsin, by J. T. Purcell (pp. 47-49) ; The Out- 
look for the Veterinarian in the Philippines, by G. Van Agustln (pp. 50-54) ; 
Hemorrhagic Septicemia, by W. L. Richards (pp. 54-67) ; A New Vaccine against 
Contagious Abortion, by F. B. Hadley (pp. 57-63) ; Report of the State Deten- 
tion Farm for Tuberculous Cattle, by O. H. EHason and J. P. West (pp. 61- 
68) ; Bots in Horses, by S. B. Pracker (pp. 69-72) ; Necrobaeillosis in Pigs, by 
J. B. Collins (pp. 72-74) ; and A Pew Cases of Traumatic Pericarditis in Cows, 
by H, Do the (pp. 75-81). 

A text-book upon the pathogenic bacteria and protozoa, J. McFarland 
{Philadelphia and London: TV. B. Bounders Co., 1919, 9. ed., rev., pp. 858, pis. 
S, figs. 330). — ^Tliis is a revised edition of the work previously noted (E. S. II., 
3C, p. 177). 

Source and signlflcanco of streptococci in market milk, F. S. Jones (Jour, 
llijppt. Med., 31 (1920), No. 4, pp- S47SG1). — ** The principal source of streptococci 
in milk Is the cow’s udder. The udder streptococci fall into two broad groups; 
those of the larger group agree in cultural cliaracters and agglutination affini- 
Itles with mastitis streptococci ; the smaller group is composed of tow acid-pro- 
ducing streptococci. The streptococci of the latter group produce clear zones 
of hemolysis about surface and deep colonies in horse blood agar plates. They 
attack dextrose, lactose, saccharose, and maltose, but do not ferment raifinose, 
Inuliii, maiinite, or salicin. Acid production in dextrose by the members of 
this group is about the same as that produced by human streptococci under 
the same conditions. The limiting hydrogen-ion concentration for these pleo- 
morphic udder streptococci In dextrose serum bouillon is within the limits of 
the limiting hydrogen-ion concentration observed by Avery and Cullen for human 
streptococci. 

“ All the streptococci from the vagina, saliva, skin, and feces have been non- 
hemolytic. Those from the saliva form a heterogeneous aggregation in which 
i!idividuals fermenting raffinose, inulin, and mannite predominate. From the 
skin a characteristic streptococcus has been found. It produces acid in dex- 
trose, lactose, saccharose, maltose, raffinose, mannite, and salicin, but fails t<x 
acidulate media containing inulin. The fecal sti*eptococci are characterized by 
the formation of large amounts of acid in dextrose, lactose, saccharose, maltose, 
raffinose, inulin, and salicin. Mannite is not fermented. Neither the fecal nor 
the skin streptococci have been isolated from the bottled milk with any great 
frequency.” 

Tumors: Their nature and causation, W. D’Este Emery (New York: Paul 

B. ffoeher, 1918, pp. XX-VHd). — ^The several chapters of this work discuss the 
primary postulates for the parasitic hypothesis and their justification, the 
natural history of tumors considered In the light of tiiese h:>(potheses, some 
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histological considerations, further considerations derived from the life history 
of tumors, the experimental grafting of tumors and Its bearing on the question,, 
(llfliculties (real and imaginary)! some other theories, and some analogies from, 
plant pathology. 

Surgical and obstetrical operations, W. L. Wiluams {Ithaew, N. Y,: 
Author, 1919, Jfh ed,, rm., pp, figs. 7,^).— This fourth edition, prepared 

with the collaboration of J, N. Frost, of the work previously noted (E. S. R., 
27, p. 475) Is designed primarily for the use of students In laboratory surgery 
iiiui embryotomy, but will be found of value to the practitioner. 

l^oisonous plants, O. A. Beath {Proc, Soc. Prom. Agr. Boi., S9 {1919), pp- 
:ig-47 ). — Brief accounts are iuclude<l on loco, larkspurs, lupines, death camus, 
water hemlock, aconites, vetches, laurels, woody aster, western sueezeweed,. 
wild cherry, milkweed, oak, and ferns. Methods of control and economic con- 
snlerations are briefly dealt with. 

A new sheep poisoning plant of the Southern States, C. P; Marsh (U. B. 
Dept, Agr:, Dept. Circ. 82 {1920), pp. 8, fig. 1). — Danbentonia longifolm, in some 
sections popularly known as coffee bean, has been called to the attention of 
this L>epartment within the last two years as likely to be of great importance 
as a cause of stock i)oisoning. It is a shrub or small tree belonging to the pea 
lamily which grows in the Gulf region and In Texas, extending as far north as 
the northeastern border of that Stale. While all the known cases of poisoning 
Iiave been of sheep and goats, it is thought probable that under suitable condi- 
lions cattle also would be affected. 

In light cases the main symptom is depression, generally accompanied with 
diarrhea. When animals ar<' fatally poisoned there are no pronounced s.vnji>- 
toins, but the animals become weak, the breathing is labored, and tliey die with 
very little struggling. So far as known the danger from the plants is entirely 
from the seeds, and the cases of poisoning occur in the winter in areas where 
feed is scanty. A little more than 1 oz. of seeds may poison a sheep, and it 
may he killed by less tlian 2 ozs. It is said that little can be done in the way 
of remedies, and that the main reliance must be in prevention. 

An inquiry into the causes for variation in determinations of disinfect- 
ing value, B. Fantus and F. Rumbt {Jour, Infect. Diseases, 26 {1920), No. If, 
pp. 351-^54 )- — In an attempt to find out the reason for discrepancies in the 
results of experiments for determining the disinfecting value of chemicals by 
the growth of bacteria in solutions containing the disinfectant, a study was 
made of the effect of variations in the number of organisms added to the 
solution and of the presence of clumps of the bacteria on the resulting 
values, A 24-hour typhoid culture was used as the source of the bacteria and 
N citric acid solution as the disinfectant. 

“ Within the limits of the observations made, neither variations in the num- 
bers of bacteria nor the presence of clumps are the determining factors for 
variations in results In observations on disinfecting time. . . . 

“ To command confidence in results In experiments of this kind, a much larger 
number of observations is required than are usually made; the average might 
then be noted, and only large differences in disinfection time considered con- 
clusive evidence of difference between different agents.” 

The influence of thorium X on antibody formation, L. Hektoen and H. J. 
CoEPKR {Jour. Infect. Diseases, 26 {1920), Np. 4, pp. 880-S35). — Observations on 
the liberation of antibodies in rabbits under the Influence of varying doses of 
thorium X are reported in a series of experiments in which thorium X was 
InjectiHl before, at the same time, and after the Injection of the antigen, and 
the lysin, precipitin, and leucocyte content of the blood subsequently measured*. 
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Tbe antigen used was sheep’s blood Injected iniraperitoneally In one dose 
of 25 cc. 

It was found that in rabbles treated with thorium X in the early stages of 
antibody production the amount of pi'ecdpitin in the blood might b€i reduced 
even when there was no definite reduction in the leucocytes in the peripheral 
blood. When the i)recipitin production was well under way, thorium X ap- 
peared to have no effect on the amount of precipitin in the blood. This is 
thought to indicate that thorium X may act on the mechanism of production 
rather than on the precipitin itself. It was uncertain whether any definite 
effect was exercised on the formation of lysin. It is pointed out that in this 
resi)ect thorium X differs from benzene, which has been found by Hektoen 
(II S. K., 35, p. 781) to restrain the outxmt of lysin as well as precipitin. 

“ It is noteworthy also that thorium X, like benzene and the Roentgen rays, 
seems to be without effect on the antibody content of the blood when intro- 
duced near the height of the curve; but that unlike the other two agents, it 
causes leucopenia as promptly at this time as earlier. Further and more 
diversified experiments are nnpiired to d('tennine whether these are constant 
and fundamental differences in the actions of agents which disturb iu some 
way the production of antibodies at the same time they destroy leucocytes, mar- 
row, and lymphoid cells.” 

Streptolysin, P. H. de Kbttif and P. M. 1bet.and {Jour. Infect. Diseases, 26 
{1920), No. If, pp. 2H5-S29, figs. 10). — The first part of this work consists of an 
investigation of hemolysin production by several strains of beta streptococcus 
in u standard broth to which various concentrations of blood sera of different 
si)eoies were added. 

The data obtained in this study were used in the synthesis of a new blood- 
agar plate of maximal differentiating pow’er. The amount of free hemolysin 
present at different periods of incubation was determined by the titration 
against constant quantities of washed blood cells of the sni^ernatnnt fluid ob- 
tained by centrifuging the serum broth cultures at high speed (8,000 r. p. m.). 

Lysin production was found to reach its maximum for the strains studied 
in from 7 to 8 hours when young (8 to 12 hour) cultures were used, and in a 
somewhat longer time with older cultures. When the logarithmic growth 
period of the culture ceased the free lysin began to decrease rai>i(lly, often 
disappearing completely in 14 hours. Whole cultures w’ere hemolytically 
active in low' titer after the streptolysin had disappeared completely from the 
supernatant liquid. 

Heated sera were in general superior to unheated for hemolysin production. 
Sheep and horse serum were superior in all concentrations to hunmn, and 
decidedly superior to rabbit serum broth. All of the sera rose sharply from 
comparatively low titers in 5 per cent concentration to maximum values at 
20 per cent for horse, sheep, and human serum to 25 per cent for rabbit. 

The new bl(K)d-agar plate devised as a result of this st\uly Is made by com- 
bining 4 parts of heated sheep blood serum with one part of red blood cells. 
One part of this mixture !s then combined with 3 parts of liquid agar, which 
makes the final concentration 20 per cent of serum, 5 of cells, and 75 of agar. 

** The proposed medium is not only a very suitable one for demonstration of 
tlie hemolytic zones of beta strei)tococcus, but is in addition very efficient In 
the demonstration of multiple concentric zones of green production and hemo- 
lysis for alpha streptocotreus and pneumococcus.” 

Cbewiotherapeutic studies with etliylbydrocuprein and mercurophen in 
experimental pneumococcus meningitis in rabbits, ,T. A. Kolmkb and G. 
Idztjmi (Jour. Infect. Diseases, 26 (1920), No. pp. 855-312, /igs, 4 ). — ^Thls 
paper records the results of experiments in which the toxicity of ethylhydro- 
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cupreiii hydrochloric] and mercuroplien was determined by subthecal injection 
in rabbits, and the Influence Mms studied of various dosages of these sub- 
stances on the course of infections produced by tiie sub thecal injection of 
virulent pneumococci. 

“ The subthc^cal injection of single doses of ethylliydrocupi*ein in amounts of 
0.5 c(*. of t : 500 and 1 : 1,000 solutions per kilogram of body weight had a dis- 
tinct beneficial effect on the course of exr)erlmeDtal meningitis in rabbits pro- 
duced by a type 1 pneumococcus of moderate virulence, when administered not 
filter than 4 to 0 hours after the injection of organisms; when given 24 hours 
after the pneurnococHd this effect was not api)arent. With a meningitis pro- 
duced by a more virulent culture of type 2 pneumococci, single doses of this 
drug had but slight or no (,‘ffect on the duration of the lives of tlie exiierirnental 
animals.” 

Mixtures of specific antipneuniococcus serum and etliylhydrocuprein and of 
sodium oleate and ethylhydrociuirein gave no lH*tter results than the drug alone. 

Single (loses of mercurophcn in amounts as large as 0.5 cc. of 1 ; 1,000 solution 
per kilogram of body weight had no appreciable eflect on the course of experi- 
mental meningitis. 

The authors conclude that ethylhydrocuprein offers promising possibilities in 
tlui trcatiiu'nt of liurnan piUMiinococcus numingitis, ijrovided it can be injected 
siihtfiecally early in the disease. The method of procedure in .such cases Is out- 
lined bri(‘tly. 

Abortion disease and its control, J. F. DeVink (J?pt. U, S, Lwe Stock 
Sanit. AHfiOc., (1919)^ pp. — In the course of this discussion, the 

author slates that in work with 1,110 animals In 37 herds in whicli abortion 
first ran in some herds as high as 47 per cent lie has kept down ro-aborti<m to 
as low as no per cent in some herds and in no herd to exceed T-fi per cent. 
This lias been accomplished through sanitation and the proper cleansing of the 
uterus aft(‘r abortion and subse{|ueut attention to the vagina. 

“Ill one herd 47 per cent of the herd aborted in 1917, In 1918 there was 100 
per cent conception, the carrying of calv<‘s to full term, and the physiological 
expulsion of the membranes after dropping normal living calves; while in 
several herds in the immediate neighborhood re-abortion would run from 11 to 
33 per cent.” The author has no evidence that the udders were not in all these 
cases free from Bacillus abortus^ but concludes that they must have contained 
the organism, thus indicating that second abortions may uot be due to re- 
infection of the uterus from the udder, as has bt'en reported to be the case by 
some Investigators. 

[Blackleg culture filtrate] {California Sta, Rpt, 1919, pp, 86, 87). — Of 14 
young cattle vaccinated by G. H. Hart with blackleg culture filtrate, 2 devel- 
oped the disease after one vaccination. Both of these were under 6 months of 
age at the time of vaccination, while most of the animals were over 6 months 
of age. As in many parts of the State vaccination under 6 mouths of age is 
necessary to prevent losses, It is recommended that when blackleg culture fil- 
trate is used all animals of susceptible age be vaccinated twice yearly, as has 
been the general practice with the old muscle vaccine. 

Blackleg, H. Welch (Montana Sta, Circ, 86 (1919), pp, 8, figs, 8). — popu- 
lar summary of information. 

Keport on JTohne’s disease, B. B. Joshi (Poona Agr. Col, Mag., 11 (1919- 
20), mo, 2-S, pp, 85-8,9). — This is a report of the occurrence of .lolme’s disease 
in buffaloes kept for dairy purposes and In dairy cows. 

Observations on paratyphoid bacilli recently lsolat^*d from animals, R. S. 
Spray (Jour, Infect, Diseases, 26 (1920), No, J^, pp, S^^OSlfG ). — ^This is a report 
of work at the Purdue Experiment Station. “ An Intimate study of the tissues 
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Of carcasses of several hundred swine dying of enteric disease has shown the 
predominating bacterial flora to be members of th(* paratyphoid-enteritidls 
group. Thirty-four out of 40 strains studied in detail were typical B. suipesti- 
fer,s: two were identical with human /?. paratpphoms A; two were identical 
with liuman B. paratyphostw 15; two were Intermediate between B, fiuipestifer 
and B. paratyphoms B. B. enferitidift was not encountered at any time. 

“ No true representative of tlie paratyphold-enteritidis group has been isolated 
from f«M*es nor from the lumen of the Intestine in a large number of attempts. 
Tills fact is very striking in view of the predominance of this group in tlie 
t issues. 

“ It 1ms been possible in this work to confirm in all respects the reports of 
other workers on the value of arahlnose, xylose, dulcite, inosit, lead acetate, 
ugur^ and glucose serum water as diagnostic media for the differentiation of 
the members of the paratyphoid-enteritidis group.’’ 

f Tuberculosis investigations] {California ^ta. Bpt. 1919, pp, 82‘-S5). — The 
progress report on tuberculosis investigations contains in addition to the previ- 
ously notfKi reports by Hart and Traum on comldned tuberculin tests (E. S. 11., 
HG, p. 383), and by Traum on making cattle environments free from Infective 
tuberculous material (E. S. 38, p. 380), brief summaries of work on Ujc 
iutradermal and complement fixation tests for tuberculosis. 

Tlie observation that the intraderma*! injection of tuberculin in doses com- 
monly used in official testing gives rise to a thermal reaction similar to the one 
obtained by the subcutaneous method is thought to have practical api>liqiiion in 
that by one injection both a local reaction and a gtmernl reaction as indicated 
by rise in temperature are produced. It is stated that the San Francisco 
C’ounty Medical Milk Commission has adopted this method in place of the sub- 
cutaneous test for testing dairy cows to be used for producing certified milk. 
Attention is called to the fact that in some instances the local reaction follow- 
ing intradermal injection of tuberculin does not appear until after 48 hours. 
Tt is recommended tliat two observations be made, tlie first at 48 or 60 liours, 
and the second at 96 or 120 hours, or If only one observation can be made that 
it be made at 72 hours. 

The complement fixation test has been applied by J. V. Cook and .T. Traum 
to 244 cattle sera with the following results: “Of 46 cases of severe tubercu- 
losis 43, or 93.5 per cent, gave positive results and 3, or 6.5 per cent, gave no 
fixation. Of 55 cattle with slight or moderately severe localized le.sions, 10, or 
18.18 per cent, gave positive results while 45, or 81.81 per cent, gave negative 
results. The sera from 129 cattle showing no tuberculous lesions on po.stmorteiii 
showed 12, or 9.3 per cent, positive, wlille 117 were negative. Seven of the 
. tuberculous and 7 of the nontuberculous sera were anticomplementary and were 
not included In the above figures.*’ 

Serological studies on tuberculosis. — Second contribution? Further ob- 
servations on complement fixation, S. A. Petboff (Ataer. R(yv. Tvbcreul/)siH, 
S (1920), No, 11, pp. d83-6!97). — ^Thls paper supplements an earlier contribu- 
tion^ by a further discussion of the different phases of the complement fixa- 
tion reaction for tuberculosis and by a comparative study of different jnitigens 
for the reaction. 

The antigens used are classified into four groups: (1) Tubercle bacilli, dead 
or living, intact or pulverized, suspendetl in saline solution; (2) filtrates of 
broth cultures of fiubercle bacilli ; (3) ether-alcohol extracts of tubercle bacilli 
or tiieir derivatives; and (4) a group of minor Importance, including those 
imtigens which are extracts of various tuberculous organs. Chemically these 
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may contain a large amount of llpins, or combinations of liplns and proteins, 
or may possibly be free from liplns. 

To determine what fraction of the tubercle bacilli contains the necessary 
antigenic properties, preparations from tubercle bacilli were made which were 
c(»nsiderecl to be apparently pure liplns, lecithin, kephalin, and sphyngomyelin ; 
a mixture of proteins and phosphates, cuorin, and carnithin ; and other anti- 
gens rich in tubercle bacillus proteins. When compared for antigenic value 
the llpins gave no reactions, the mixtures of lipo-proteins weak reactions, and 
the protein fractions good reactions, although not equivalent to the control 
consisting of the glycerin extract of the whole tubercle bacilli. 

In conducting the reaction the primary incubation period of antigen-anti- 
body-complement is considered to be of the utmost importance, the optimum 
time being two hours, after which furtlier incubation is said to imi)air the 
reaction. The optimum temperature of the tinal reaction is placed at betweeii 
35 and 40® C. Tiie mechanism {)f the reaction is. discussed, but no new theory 
Is advanced to explain the phenomenon. 

In conclusion the author confirms his earlier statement that an absolute 
diagnosis of tuberculosis can not be made by complement fixation alora* but 
that it is “only one of the many links in the tuberculosis diagnostic chain.” 
In order to obtain reliable results the technique must be standardized and the 
lest performed only by well-trained workers. 

Sodium morrhuate in the treatment of tuberculosis, L, Uogers {Indian 
dour. Med. Research. Spec. Indian iS'ci. Confp Ao., pp. 2S(>-25(t). — This is a 
more detailed description of the treatment previously noted (E. S. It., 42, 
p. 777), with clinical reports frean a niiinher of physicians. 

Contribution to tlu^ study of bovine anaplasmosis, J. LiGNif^REs {But. Sor. 
Path. Exot.y 12 (1.91.9), No. .9, pp. — The author gives a detailed report 

upon the experimental iinK ulation of s<weral species of animals with Anaplasma 
argent mum. The investigations led him to conclude that the guinea pig, 
rabbit, pig, and horse are not susceptihle to A. argent Innm, but that the shet‘[> 
and goat are receptive to it aial remain infected for years. The passages 
from .sheep to sheep and from goat to goat can bo cfmtiiiued iudellnitcly. No 
symploms of the affection appeared in the .sheep or goat aside from an oc<*a- 
.sional ri.-^e of temperature of 1® C, lasting for a <lay or two about the thirtieth 
<lay, but the virus was a<*tive when injected into the bovine. 

Malignant catarrhal fever, O. J. Marshall, T. E, Munce, Al. F. BAUNbs, 
and F. Boeiineu {Jour. Arncr. Vet. Med. yl.v^•oc., 5f> {1920), No. f?, pp. 510—580. fig. 
1 ). — ^^riiis is a derailed report of an outbreak of this highly fatal disease that 
o(‘curred in Chester County, I’a., and in which 31 of Cl tinimals in a herd su<*- 
cumhed. 

Both medicinal and biological ireatmeiit failed to check or alter its cours(\ 
although the premises were fn^uently cleaned and disinfected. It is thought 
thaf the disease is more prevalent than is generally supposed, ami that had 
this outbreak occurred in a small herd with but few deaths the diagnosi^^ 
would probably liave been overlooked. Up to the present time there appears 
to be no known cause and no prevention or cure for the disease. 

The Federal quarantine and the rising cost of conducting tlie cattle 
business in the tick-infested area, E. Al. Nighbebt {Fla. Vnii\ Ext. But. 2J 
(mO), pp. 5^7). 

Diseases of sheep (California Bta. Rpt. 1919, pp. 88-9 {^). — Investigations 
were made of preparturient paralysis, which attacks fat ewes several days be- 
fore they are due to lamb. While the cause of the disease Uas not been definitely 
determined, lack of exercise and overfeeding of such animals are thought to be 
primarily responsible for the trouble. The affected ewes are dull, listless, and 
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aimless in their movements^ and in advanced stages there is loss of vision, 
staggering gait, or Inability to rise. After 5 to 8 days of illness the animal 
usually dlea Prevention by avoiding conditions that make for the excessive 
deposition of fat is said to have been successful. 

An investigation was made of an infection in bucks In which marked changes 
were found in the genJto-urinary organs, the infection progressing to the point 
of pus formation and necrosis of soft tissues. In some cases the entire testicle, 
which is primarily affected, was destroyed. Cultures from the affected areas 
on blood agar develoi)ed an organism which proved to be BacilUis pyogenes. 
Upon injection into the testicle of a healthy animal it produced a slowly 
progressing inflammation accompanieil by pus formation similar to the naturally 
infected cases. The treatment of affected animals Is unsatisfactory. 

Two serious outbreaks of necrobacillosls in baby lambs which caused the 
lambing percentage to drop to about 75 were Investigated during the year. The 
Infection which presumably enters through the navel caused death in from 
24 to 72 hours after birth. It is characterized by the formation in the liver 
of multiple necrotic aregs of a grayish-yellow color, varying in size from a 
match head to a pea. Some cases also showed gastric infection. Cleaner 
lambing quarters? with disinfection of the navel at birth with iodin were 
recommended and resulted In an appreciable cessation of deaths. 

Field investigations of hemorrhagic sei)ticenna in sheep, together with 
specimens and letters received, are said to indicate that this disease is much 
more prevalent than has been commoidy supposed. 11 occurs in acut(* and 
chronic forms and is characterized hy occurring sporadically and with a 
variable mortality in different flocks. In the acute form there is high tem- 
perature, loss of appetite, shivering, prostration, and early detitli, wliile in the 
chronic form the symptoms are milder, with little elevation of temperature. 
In two of the three outbreaks Investigated during the year a vaccine made 
from B, mHsepHcus and administered subcutaneously gave excellent results. In 
one herd of 300 out of which 15 head had died over a period of three weeks no 
further loss was sustained at four weeks. 

[Hog cholera immunization J {California Rpt. 19J9, pp. H7, 8H). — Oar- 
hage-fed pigs aged G to 7 months, which had been vaccinated by the simultaneous 
method just before weaning, were subjected by 1\ T. Petersfm to severe infection 
by injection with large amounts of virus. Absolute immunity was shown in 
985 out of the 1,000 pigs tested* No losses from hf)g cliolera occurred in 15,000 
garbage-fed pigs, offsprings of Immune sows which wei’C vaccinated just after 
weaning and observed until sent to market, Unvaccliuited (licck pigs under 
the same conditions contracted cboh»ru. The successful inminuization of 
garbage-fed hogs is thought to make possible the improvement of garbage-fed 
strains by the use of purebred hoars, a practU*e hltlmrt<) impracticable on 
account of the susceptibility of the better type of hugs to cholera. 

The desirability of a cell-free hog cholera serum is pointed out, and a cen- 
trifuge which has been found to clear the scrum in a satisfactory manner is 
described. “This is called a vertical, direct-connected, bucket-tjT:)e centrifuge. 
Th motor is 10 h. p. and gives a spetKl of 3,000 r. p. m. to 4 steel cups having 
a capacity of 800 cc. etich. The precipitating force is 3,000 Ihs. Full speed for 
to minutes will throw down the red cells and other dCbris in the form of a clot, 
leaving the serum a semitransparent pink fluid.” 

The loss In voliqne of the serum due to the removal of tlie red corpuscles is 
replaced hy the addition of physiological salt solution containing 0.5 per cent 
of phenol. 

Bacterloloicic studies of a peraeute disease of horses and mules^ K. Oka- 
ham, F. H. K. Kbynoxos, and J. F. Hilx (Jour, Amer, Vet, Med. Assov., $6^ 
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imo), ^os. PP- S78S9S: n, pp. 489-507; 6, pp. 586-599, fig. ij.— Tills is a 
detailed report of a preliminary bacteriological study of a fatal equine disease, 
which has led to the following conclusions: 

“ In the absence of more conclusive evidence it can not be claimed that 
Bacillus enterifidis is the prime and specific cause of the disease in question. 
Yet it appears that this organism and possibly certain strains of B. paratyphoid 
B ai'e closely related to the ba<‘teriology of this disease. Tlie symploins-complex 
of the animals experimentally fed li, enteritidis isolated from the spontaneous 
cases are Identical with those displayed by animals suffering from a spon- 
taneous attack. B. enteritidis was isolated from approximately 22 per cent 
of the spontaneous cases under observation. 

“ Experimental animals not fasted to induce fatigue were not susceptible to 
B. enteritidis Infection by feeding. B. enteritidis proved fatal to experimental 
mules which were fasted and subjected to conditions inducing fatigue, as in- 
curred incident to shipment. B. enieriiidis could not always be demonstrated 
in the heart lilood, even following death in experimental animals by arti- 
ficial infection, suggesting that tlie type of the disease Induced is probably 
a toxemia per se. Complement-fixing bodies or agglutinins could not be 
demonstrated in the bhaid of all sporadic oases, and negative results to the 
above serological tests were likewise obtained in experimental mules arti- 
ficially infected. Feeding aviriilent cultures, as well as inoculating killed 
(ultures sulicutaneously and Intravenously and live cultures subcutaneously, 
appeared to have produced a degree of iinmunily. Y^et the value of immune 
sdrum, as well as bacterins, in establishing an artificial immunity was not 
satisfactorily or completely demonstrated. Some limited experimental evi- 
dence is indicative of their value. 

“ii. enteritidis appears to lead a somewhat saprophytic existence and to 
possess a eapricious xuitliogenesis. It is possible that some animals possess a 
degree ol iininunity or resistance against this organism. 

“ Paratyplioid organisms wwe^ encountered in cultures from extraneous 
sources, though their pathogenic siguificaiice w'as not complebdy cleterrnlued. 
The isolation of B. ontcntidis from equine feces of a healthy animal is sug- 
gestive of the I'elatiou which this organism might piny in thi' development 
of an acute toxic gastro-enteritis, exclusive of outsitlo sources of infection. The 
sterile filtrate of B. euicrUidis experimentally fed was not sulficient to induce 
deatli in healthy mules, and ii appears that the live oi*ganisms in the digestive 
lube are essential for the elaboration of additional poison. 

'^The relation of B. coli-iikQ organisms constantly encountered in the internal 
organs of animals suffering from acute toxii* gastvo-eiUeritis could not be deter- 
mined experimentally. It is believed, however, lliat a colon baciilosis Is a 
common secondary invader. B. vnientnUs, B. paratyiihoid B, and B. imracolon 
appear closely related morphologically and culturally, and certain strains of 
the former and latter were identical serologically.” 

[Detection and control of avian diseases] {Catifornia Bta, Rpt, 1919, p. 
86 ). — study of the relative value of the intradernial and agglutination tests 
for the detection of Bacterium pullornm infection in mature fowls indicates 
that the iiitradermal test is unreliable. The Intradermal tuberculin test was 
found to be fairly reliable for detecting tuberculosis infection in fowls. 

Autogenous bacterins have proved to have neither curative nor immunizing 
value in the control of fowl cholera in turkeys. • 

“ Safety first ” in the poultry yard, W. C. Thompson (New Jersey Btas,^ 
Hints to Poultrymen, 8 (1920), No. 6, pp. — The authoi* discusses briefly the 
care of young cliicks to secure adequate growth and the management of cases 
of constipation and prolapsed uterus among laying birds. 
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AirttBclal v. natural incubation: [Intiuance on bacillary white diarrhea 
of chicks], C. E. Bbown (Minnesota Sta., Rpt Croolcston Subata,, 1017-^18, pp, 
S4-^6 ). — ^The author reports the results of exiyerinients conducted from 1&12 
to 1917 with a view to determining the influence of natural and artificial incu- 
bation upon white diarrhea In chicks. In 1912, 600 Barred Rock eggs laid by 
a flock affected with white diarrhea were seen rod. One half of these eggs were 
hutched artificially and the other half \^'ere hatched with hens. Enough of the 
more vigorous pullets of each flock were saved to produce eggs for the follow- 
ing year, and each year the eggs used were from the succeeding generation. 
The two flocks were always penned together, and the males mated with them 
each year were hen hatched. 

The percentage of loss each year from white diarrhea in the grtiflcially 
hatched lots has shown no indication of diminishing, amounting to 23.75, 88.5, 
26.75, 30,75, 44.44, and 69.48 per cent, respectively, thus showing a mateilal 
increase in 1917. Each season .since 1913, 150 egg.s from the naturally hatched 
line have been incubated artillcially, wltii the result that with the exception of 
the first and second generation no traces of white diarrhea have been found. 
The percentage of loss from white diarrhea up to the age of 21 days, for the 
seasons of 1913 to 1917 from eggs artificially batche<l, from the sec'ond, third, 
fourtli, fifth, and sixth generations, respectively, of the naturally hatchwl line 
is as follows: 1913 chicks. 25 per cent; 1914, 4; and none for 1915, 191 <5, 
and 1917. 

Chicken pox (epithelioma contagiosum) {California Sta. Rpl, p, 

85 ). — It Is reported that losses from this disease have been greatly reduced 
by the use of the vaccine describeil by Beach <E. 8. K., 34, p 784). It has 
l)een found that one injection usually produces .sufficient inununlty to protect 
fowls again.st natural Infection for a year, although oc(*asi(vnally a s(>cond in- 
jection is necessary to stop the spread of the disease. Complete iniDJunity does 
not result for from three to six weeks after vaccination. The immunizing value 
of the vaccine varies in direct propoition to tlio virulence of the virus contained 
therein. When properly administered the vaccine Is said to be harmless to 
healthy fowls and also to have considerable therapeutic value for infented lowls. 

Ill the preparation of the vaccine about 4 gm. of dried scab per bird can be 
produced on the Leghorn cockerels Inoculated for tlie i)roduction of tlie virus. 
The mortality of the birds i.s about 50 per cent, the percentage of mortality be- 
ing less and the amount of scabs ))roduced pin* l)lrd greater during warm 
weather or when the bird.s are kept in a warm room. 

Turkey pox and clii(*ken pox have been found to bo inutnally transmissible. 

Chicken pox or contagions epithelioma, W. T. Johnson {Washington fSta,, 
Wash. Mo. Bill., 7 (1920), No. 12. pp. lV9-20ff, figs. 5). -Tlie cause 
and symptoms of chicken jiox are described, and detailed directions with illus- 
trations are given for the vaccine treatment of affected flocks. 

Intestinal roundworms ejcpelled by tobacco dust {California Sta. Rpt. 
1919, p. 86). — In cooperative Investigations with J. E. Dougherty It was found 
that tobacco dust added to dry mash in ti>e pr()portion of 1 Ih. toha(*co to 50 
lbs. mash and fed dally for two or three weeks is an effective means of exixdling 
intestinal roundworms from poultry. Good results were also obtained when to- 
bacco dust was given in a .single dose in dry mash, using 1 lb. for each 100 
birds. The experiments indicate that it can be safely fed daily in the propor- 
tion of 1 lb. of tobfceco to 50 lbs. of mash from the time the cliick.s are 70 days 
<dd and for periods of 20 days, with an interval of 20 or 30 days. 

Oil of chenopodlum* also proved effective for expelling these parasites, when 
used at the rate of 1 teaspoonful for each 12 birds, mixed with moist mash* 
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As a Hingle dose iiietbod of treatment tlie use of oil of chenopodium seemed 
to be more desirable than tobacco dust. 

Sour milk treatment for jioultry diseases {California ^to. Rpf. J919, pp, 
85, Observixtions exlendim^ over a period of three years show that co(^- 

t'ldiosis In chicks and (nitei’o-liepatitis in turkeys havt' been promptly checked 
iiiid birds successfully matured in iiilected yards when fed liberal amounts 
of sour milk with a restricted {?rain mash ration. 

EUEAL ENGINEEEING. 

Agricultural surveying laboratory manual, I). Scoates {Agrt(‘uliur(il Col- 
Misfi.: Author, 19J8, cd., pp. 99, Jif/.s. 15) -This is the second edition of 
this manual (K. S. 11, tIO. p. 888), which is written iirimarily for students 
at tcndin;^ agricultural colhjges. 

Analysis of statically indeterminate strnetui’es by the slojxe deth‘ctiou 
method, W. IM. Wilson, F, E. TIjcjiaht, and (1 Weiss {Vniv. III., JAigin, Kxpt. 
SI(L Bill. 108 (1918), pp. 218, Jigs. 121). — A very teehnical expositioix of ihe 
subject IS given. 

inspections ami costs of run-off records, C. II. IhETiCE (Cornell Cu\ Bngm, 
28 (1920), An. 1/, pp. 1()/f-169). — The fundamental factors in determining Uu^ 
accuracy of st.rcain-lhnv <lata an' dis(*ussx'd. It is pointx'd out that in the linal 
anal.xSLS tlu' sx'asoiial distJ-iiait ion of run-off and the effect of snow, ground, 
surtaee, and arliticial storage introduce so many complications that exact <*om- 
pansons of riin-(df can not be made, and that the diseharge of eacli stream 
oIk'.Vs a law peculiar to lts(df. 

J'Ik' coeilicieiit of run-off of water courses in the interior [of Fraiicel, 
V. Minus (Cfonpi. Bnui. Arad. 8(d. [Fonsd. 109 (1919), No. 21, pp. 984-985). 
Studies on the relation iietwt'en nin-olT and rainfall in the upper Cher River 
Rasiii are rop<^**t^d, covering tin* period from 11)05) to 1918, inclusive. 

It was found that this relation, <‘alled the coetlicieni of annual run-off, 
vari(‘d from 0ff4 in 1910 to 0,39 in 1918. The dK'p subsoil of the basin is 
iiufiervious, and tlu' watx'i* which does not i*un otf is evai»orated. It is con- 
( liided tliat the (‘oellii'it'iit of run-off depeiuls dli’ectly on the amount of rainfall. 
Tnder conditions of eciual rainfall, it was found that the coctheient of run- 
off is smaller when the raiufidl is relatively heavier during the hot season. 

Surface water supply of Colorado River Bxisin, 1916 (V. 8 (h oi. Burvvg, 
Water-Bujiply Paper 489 (1919), pp. 198A~AJXXn\ pis. 2). — This report, pre- 
l>ar('d in cooperation with the States of Arizona, Nevada, Utah, and Wyoming, 
presents results of measurements of flow made on streams of the Colorado 
River Basin during the year ended September 30, 1016. 

Surface water supply of lower Columbia River Basin and Pacific Slope 
Drainage Basins in Oregon, 1916 (U. 8. GcoL f^urneg, Water-Hupplg Paper 
44^ (1919), pp. 190A-TjT, pis. 2). — This rejicrt, prepared in cx>operatlon with the 
States of Oregon and Washington, contains the results of measurements of 
flow made on streams in the lower Columbia River Basin and the* Ihicitlc Slope 
Drainage Basins in Oregon during the .vear eiuhxl Seidemlx'r 30, 1916. 

Gazetteer of streams of Texas (U. 8. (Icol. Purvey, Wafer-Supply Paper 448 
(1919), pp. 267). — This is a gazetteer of strexuns, lakes, and ponds as shown by 
the topographic maps of Texas. 

Elements of western water law, A. E. Chandleh (San Bnfueisco: Teilvnioal 
Puh Co., 1918, rev. ed., pp. [41 -f h58-f-[6M ). — This is the semid revised edition 
of this hook (E. S. R., 31, p. 587), the purpose being to incorporate changes 
due to new legislation and judicial opinions. 

177849°--20 ^7 
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liand clearing, M. J. Thompson {Minnesota 8ta, llpt. 1919^ p. 90), — In a 
land-clearing project at the Duluth substation, begun in 1913, a 5-acre tract 
was cut off in 1913, sown to grass in 1914, pastured tn 1915, 1916, 1917, and 
1918, and almost entirely stumped in 1919. Two-thirds of the stumps were 
pulled by direct hitch with a team of horses, the other third being removed 
by dynamite or the stump puller. The cost iier stump was 13.5 cts. for 20 per 
cent dynamite, 17.2 cts. for 30 per cent, and 10.7 cts. for 40 per cent. There 
was a saving in total cost of about 33 per cent over green clearing. 

Terracing in Texas, J. C. O 1 .SEN (Tex, Agr, Col, Ext, Bui, B’Sl (1919), pp, 
27, figs. 18). — This bulletin gives general information on methods of terracing 
best adapted to Texas soils. 

It is stated that the level-bench terrace is adapted to Texas conditions to 
only a limited extent, and can be recommended only for deep, porous soils 
which are too steep to permit the use of a cultivated terrace. The J^road-base 
terrace, contouring a field with a light grade to conduct the surplus water 
away slowly, is the type best adapted to most parts of Texas. The best time 
to do terracing work in the State is in the late summer and fall after harvest- 
ing. A terracing table showing vertical fall between terraces, distance between 
terraces, and fall along terraces for different so Us is given as follows: 

Terracing table fw' Texas soils. 


Vertical fall t)etweon terraces in feet 


Item. 

1 

n 

1 

2 


3 

31 ‘ 

4 


5 

51 

6 

Cl 

7 

Distance between terraces for 














heavy black land and soils with 
a large percentage of clav . .feet . . 

200 

165 

135 

115 

100 

94 

88 

83 

78 

74 

70 

67 

65 

Distance between terraces for 














sandy soils that wash easily, 
feet 


140 

115 

95 

89 

84 

80 

76 

72 

68 

66 

62 

60 

Fall per 100 feet along the terrace, 
inches 

}o-3 

1-4 

4 

f3-4 

\4-5 



(>) 

(^) 

4 

5 

}(>) 

(*) 

(*) 

(®) 

(*) 

Base width to build terraces first 











1 


year feet.. 

Height, in inches, to build terraces 

22 

22 

22 

21 

21 

20 

20 

19 

19 

IS 

18 

1 17 

} 

11 ; 

above the watercourse when 
dirt is loose. Settles 25 per cent . 

15 

16 

18 

20 

21 

21 

22 

22 

23 

23 

23 

24 

24 

Minimum top width of water in 














watercourse when water is 0 
inches deep. . feet.. 


i 

11 

1 

10 

9 

9 

8 

8 

8 

7 

7 

7 

j 7 

Linear feet of terrace per acre for 











distance between terraces given 
on line A 

218 

264 

323 

380 

435 

462 

495 

526 

559 

688 

020 

650 

672 



1 Sandy loose soil . > For sandy and loose soil. * For heavy soils. 


The use of a soil-saving dam and homemade equipment for terracing is also 
discussed. 

Some theoretical studies on proportioning concrete by the method of 
surface area of aggregates, R. B. Young (Amer. 8(oc. Testing Materials Proc., 
19 (1919), pt. 2, pp. 444-^57, figs. 6). — ^Theoretical studies on the surface area 
method of proportioning concrete are reported, giving evidence to prove that 
the fineness modulus of an aggregate varies approximately as its surface area, 
although the former bears no mathematical relation to the latter. A formula 
is derived for tlje quantity of water required to gauge a mortar or concrete, 
from which a graph giving the relation between the compressive strength and 
cement content of .a mortar or concrete is obtained. This is shown to be 
identical in form with the curves already obtained experimentally. It Is shown 
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further that if this formula for the water content of a mix Is based on correct 
premises, the cement content of a mortar or concrete must vary with the surface 
area of the aggregate used If a constant water-cement ratio, and therefore a 
constant compressive strength, is to be maintainecL 

Cements producing quick-hardening concrete, 1\ H. Bates {Amer. Soe, 
Testing MaterUiU Proc., 19 {1919), pt. 2, pp, ^25-^S8). — Certain cements are 
described which have been prepared by the U. S. Bureau of Standards an<l 
wliich have the property of hardening very rapidly. These were made in a 
manner no different from that used in making Portland cement, but their com- 
position differed very materially in that they were composed very largely of 
lime and alumina. These calcium alumlnates, when they are very high in 
alumina, do not have a very rapid initial set but do harden very quickly and 
therefore produce early high strengths. Some of the maximum strengths were 
3,145 lbs. per square inch for 1 : G gravel concrete at the end of 24 hours, 6,010 
lbs. per 'square inch at the end of seven days, and 8,220 lbs. per square inch 
at the end of one year. Experiments with a similar cement are reported. It 
Is the opinion that both of these cements commend themselves for certain special 
uses where quick-har<lening concrete of high strength is desired, but that 
iiei tiler would be desirable where subjected to the continued action of water. 

Uelation between methods of curing standard concrete test specimens 
and their compressive strength at 28 days, H. W. Gkeen {Amer, Soc. Testing 
MateriaU Proc„ 19 {1919), pt. 2, pp, 607-€18, figs, 2). — Investigations to deter- 
mine what effect exposure to the drying properties of the air would have upon 
the compressive strength of concrete test specimens that had been buried in 
moist sand for different periods of time are reported. It was found that (1) 
the careful curing of concrete test specimens is as Important an item, when 
Tinlform results are desired, as proportioning the aggregate or mixing the 
iiatch, (2) the variation between specimens cured properly and improperly Is 
<3ften over 100 per cent, (3) the longer concrete remains moist the higher will 
be its compressive strength, and (4) the compressive strength of test speci- 
mens buried in moist sand may l)e increased by exposing them to the drying 
effects of the air. 

Modulus of elasticity of concrete, S. Wauseb (Amer. Soc, Testing Ma- 
terials Froa„ 19 {1919), pt, 2, pp, 510-^85, figs, 37 ). — Compression tests on about 
3,500 C by 12-in. concrete cylinders are summarized. The relation between the 
modulus of elasticity and strength of concrete was studied for the following 
variables: Size and grading of aggregate, kind of aggregate, quantity of 
cement, consistency of concrete, age at test, time of mixing, and curing condi- 
tions of concrete. The tests show that the modulus of elasticity is affected 
by these variables in a similar manner to the strength. 

Tests are also reported which show that the gauge length over which the 
deformations are measured do not appreciably affcK^t the determination of 
modulus of elasticity, A study of the stress-deformation data for the tests 
shows that the relation may be represented by the equation, s^Kdn, where 
a=unlt stress of concrete, d==unit deformation of concrete, K==a constant de- 
pending on the strength of the concrete, and »==an exponent, approximately 
constant. This equation applies for stresses below 50 to 90 per cent of the 
ultimate strength. 

Tests on concrete of a number of different consistencies, sizes, and gradings 
of aggregate, mixes ranging from 1:15 to ai>out 1:8, and^ages ranging from 
seven days to one year show that there is a general relation between modulus 
of elasticity and strengtli of concrete, but that this relation is not linear. The 
relation may be represented by an equation of the form, E=CS"S where 
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E=‘*mo(iultjs of elasticity of concrete, C=a constant depending on the condi- 
tions of the test, S —compressive strength of concrete, and w—an exponent. 

The initial tangent modulus for usual concrete mixtures is represented by 
the equation, Ei=83,000 SS. For the tangent modulus at 25 per cent of the 
compressive strength the equation becomes Et25— 66,000=Si 

A nomographic chart showing the interrelation of mix, consistency, size, 
and grading of aggregate, strength, and modulus of elasticity is presented. 

A study of data from other sources slnavs that the stress-deformation rela- 
tion of a great number of other materials, Including various woods, metals, 
stone, brick, brick piers, rubber, rope, and concrete of many kinds, may be 
represented by a relation of the same form as that given for concrete. 

Pressure of concrete in forms, G. Pa as well {Engin, and Contract,, 5S 
{1920), No. (S', pp. 208, 209). — Kxperi mental data on tlie subject are summa- 
rized, and an empiric formula, together wilU a table of data to slu)w tin^ 
pressure of concrete in forms, is given. The linal formula arrived at Is as 
follows : 

3 

P— A why2, where A= — ^.^ 2 — 

In this formula T* is tin* unit pressure on U vertical surface at a given point 
below the top of tlie concrete in pounds per square foot; h is the head of con- 
crete In feel ; ic is llie welglit of concrete; r is tlie base of natural logriritluns ; 
A' is a parameter; and t is the time elapsed since tlie point at h was fioured, 
In hours; A is a coeflicieul. Tlie parameter k Is determined by the following 
formula : 

/offe (20/19) 

More light on protecting concrete against fire {Enght. Newft-Rre., 8^ 
(1920). No. 10, pp. J/()9, 4 IO ). — Tests are reported which sliow that limestone 
aggregate Is highly lire resistant, and is preferable in this respect to highly 
siliceous gravels. Where highly siliceous aggregate is to he used, the use of 
high-weight, large-mesh reinforcement in the outer concrete is recommended. 

Paint, a plastic material and not a viscous liquid: The measurement 
of Its mobility and yield value, E. C. Bingham and H. Green (Amcr, 8>oc. 
Testing Materials Proc., 19 (1919), pt. 2, pp. 640~S6J^, figs. 8). — In this paper the 
differences between tiie viscous and plastic substances are pointe<l out, and 
liaint is shown to be a plastic material and not a viscous liquid. It is thus 
classilied as a solid and is referred to as being rigid or mobile. The plastom- 
eter, an instrument designed to determine the mobility and yield values of 
plastic substances, is described and its method of use discusseil. Formulas 
for calculating these properties from laboratory measurements are derived. 

' Experimental data from the use of the apparatus are presented and dis- 
cussed. 

First biennial report of the California Highway Commission, N. D. 
I)AELiNGTON ET AL. (Bieu. Rpt. Cal. , Highway Comn., 1 \ 1911-^18], pp. 1^2, pis. 
SO, figs. 4). — This is a report of the work and expenditures of the California 
Highway Commission for the biennial period ended December 31, 1918. It 
deals with Iiighway legislation in the State, includes data on the design and con- 
struction of highways, and reports the results of laboratory tests of construc- 
tion materials, iii6iidii»g especially concrete and road oil. 

Highway inspectors* handbook, P. Hubbard (New York: John Wiley 
Bans, Inc., 1919, pp, k XVI -{-372, figs. 56). — This is a handbook for inspectors, 
engineers, and contractors, in which the author has presented briefly most of 
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the importanl details of highway construction and maintenance in such f(/rm 
us to be quickly available. Use is made of a large number of diagrams in place 
of the customary tables. Each general subject is divided into articles, the 
following subjects being included; Highway inspection; broken stone; gravel, 
sand, and clay ; hydraulic cement ; bituminous materials ; laboratory te.sts of 
bituminous materials; Inspection of sand-clay, gravel, shell, and shovel-run 
or crusher-run slag roads; inspection of broken stone and broken slag roads; 
inspection of bituminous surface treatments; inspection of bituminous macadam 
pavements; Inspection of concrete foundations and pavements; bituminous 
paving plant Inspection; inspection of bituminous concrete and sheet asphalt 
pavements; Inspection of brick and block pavements; inspection of miscel- 
laneous work and materials; measurements; miscellaneous held testing and 
sampling equipment; records and reports; and typical material requirements. 

The turnpikes of New England, F. J. Wood (Boston: Marshall Jones Co„ 
J9J9, pp, XVIl-^J/61, pis. 102, figs. 16 ). — ^This book deals with the engineering, 
economic, and archaeological aspects of the turnpikes and toll bridges of 
New England. 

The proper width of a permanently x>aved highway, M. L. Patzig (Munie. 
and Comity Engin., 58 (1920), No. 2, pp. 66, 67). — Data on highway widths for 
different purposes are reported, and It Is concluded that 20 ft. is not an un- 
reasonable mini muni width. 

Standard specifications for brick pavements, M. B. Greenoitoh (Munte. 
and County Engin., 58 (1920), No. 2, pp. 57-61 ). — The history of brick pave- 
namts is briefly reviewni and the new standard and alternate specifications 
are discussed, q^he author points out the value of thorough subsoil drainage 
for the base of brick pavements, and of the use of a variety of kinds of bases 
to meet different subsoil, Iratlic, and economic conditions. Exi)erience indicates 
that t(‘iKlency of design is away from the slab type of brick pavements and 
lovrai’d the t.vi)es that depend upon the high quality of the individual unit, 
qiie iKse of the cement grout filler Is being discontinued, and the adoption of the 
standard brick Is becoming widespread. 

Fundamental considerations affecting concrete pavement design, S. T. 
Morse (Munie. and County Engin., 58 (1920), No. 2, pp. 62-66 ). — Data on the de- 
sign of concrete pavements from diffeivut sources are summarized, and a mathe- 
matical analysis is made of different design fai'tors. Tabular data are given 
showing the recpiired thickness and relative cost per square yard of wide and 
narrow pjivements. 

Utilizing old macadam to increase width of concrete road (Engin. Nen^s- 
Eva., 8Jf (1920), No. 10, pp. Jf61-Jf63, flgs. ;!). — Ileconstiniction of old macadam 
roads by building a concrete surface in two strips with the old surface left in 
the middle, is described, as done by the New York State Highway Department. 
After the concrete has been constructed the macadam receives a bituminous* 
surface. By this design the old surface is utilized for foundation where it is 
m the best condition, an extra wide road is obtained, and it is eu.sy to keep 
roads (>t>en to traffic during construction. 

Oost data are included. 

Service the final test of quality of road stone, H. E. Breed (Munir, and 
County Engin., 58 (1920), No. 2, pp. 51, 52 ). — The author reviews a number of 
different tests of road stone and points out the value of the impact test. He 
concludes that road stone must be considered in relation *10 Its particular 
function in a specified tjT^ of pavement. The concrete type is better built 
with stone the wearing quality of which is most nearly* commensurate with 
that of the matrix, or a stonq with a French coefficient of from seven to nine. 
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]^tumtnous stirfai^e treating work, D. O. Stone {Cornell Civ. Bngin., M 
(i.9ga), jVo. pp, 170-17S, fig. i). — ^The organization and forms used by the 
Ohio State Highway I^partinent are described and illustrated. 

Field manual: Instructions for making bridge and culvert surveys ([/)c» 
Moines']: lotva Highway Comn,^ 1919, pp. 25). — Thi^s outline of instructions for 
naaking bridge and culvert suiweys is based on recent practice of the Iowa 
Highway Conimission. 

Proposed farm power studies {U. *S'. Agr., Off. ^ee. Circ. 1^9 (1920), 

pp. 8). — This circular reports the proceeciings of a confidence on farm power 
problems held in Chicago <m October 6 and 7, 1910, by representatives of the 
U. S. I>epurtment of Agriculture and of State colleges and various agricultural 
and trade organizations, in which it was reconnnendod tliat Congress be asked 
to make adequate appropriation for fundamental studies of farm power 
proideins to be undertaken by the Department in cooperation with the colleges. 
Pursuant to this recommendation a Departmental committe*^ was appointed 
by the Secretary of Agriculture to takt^ cliarge of farm power projects, which 
suggested the following seven iircgects: (1) The testing and rating of farm 
tractors, (2) the determining of the working rating of horses, (3) the measure- 
ment of power rcHiuirements of machines and implements, (4) the developnuait 
of iiractical methods of expanding the power of farm hi»rses, (5) the detiT- 
miuation by held studies of the mechanical elliciency of horses as ])ower units, 
(0) the incrcnising of the economic ehiciency of horse and tractor power hy 
the readjust ineiit of the size of the farm and the cornhination (»f enterprises, 
and (7) tJie compiling of accurate data concerning farm power tlenmnds and 
the relative cost of meeting these demands by the various kinds of jiower on 
farms. 

Ffficieiicy in the use of oil fuel, J. M. WaOvSwoktit (Washington ' 0 S. 
Dept. Int., Bur. Mines, 1919, ed., pp. 86, pis. 3, figs. 18). — This is a hand- 
book of information for boiler-plant and locomotive engineers who are inti- 
mately associat('d with the use of oil fuel. 

Theory and practice of plantation transportation, L. W. ALWYN-ScHMiin' 
{8ugar [Ac?r York], 22 (1920), No. 2, pp. 70-73, figs. 2). — ^This is a dis<Mission 
of the use of motor trucks and tractors for sugar-plantatiou transportation. 

Tractor activities throughout Nation {Farm Mach mery, No. 1466-67 {1920), 
pp, 11-77) — Ueplies from 44 agricultural colleges and experiment stations to 
a questionnaire relating to 'the status of the tractor industry are reported. 
Tiie questionnaire includes for the respective States an estimate of farm 
tractors in use, a statement of the economic advantage of power farming 
as compared with horse jiower, the iirincipal objections in the State against 
tractors, plans for the education of farmers in the operation of power machin- 
ery, and th(‘ best size of tractor for use in the State. 

* Directory and specifications of farm tractors {Farm Machinery No. 1472- 
73 {1920), pp. 13-31, figs. 125). — This directory includes speciticatlons with 
Illustrations for 314 tractors of 222 different makes. 

Analytical dynamometer tests of agricultural machinery, M. Donti 
{llniv. Nac. Buenos Aires, Rev. Facult. Agron. y Vet., 2 {1919). No. 3, pp. 343- 
348, figs. 2). — ^Tests of different agricultural machines as conducted in Ar- 
gentina are discussed. 

rower-distribution tests of a grain binder showed that 16.5 per cent of the 
power was utilizal by the sickle, 7.1 per cent by the reel, 22.9 tier cent by the 
canvas platform, 42.2 per cent by the canvas elevator, and 9.3 per cent by 
the binder proper. ^ Tests of a grain separator operated by electric motor 
showed that 22.22 per cent of tlie power was utilized hy the cylinder, 18.89 per 
cent by the extractor, ventilator, and sifter, 5.56 per cent by the grain and 
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clialf elevator, 22.22 per ceut by the automata; feeder, and 30.11 per cent by 
tlie blowing stacker. A brief test of a corn sheller showed that It required 
about five times as much ^jower to opera le the sholler when shelling corn as 
ubtMi running empty. 

Care and operation of ftirm machinery, E. Mohandt {Tm Mam iV Opera e 
]c MarrMne Agraric. PUwvrna: FM, Ifal. Agr., 1916, pp, 7S, fig^. 1,5 ). — 

This j)ainphlet deals especially wRli tillage machinery, and coiitaina an appen- 
dix by P. Ceresta-Costa on the use of tractors and motor plows in Italian 
;.;.'ri culture. 

Stone roller for thrashing jowar {Dept Agr, Bombay Leaflet 6 (1917), pp, 
.j pi. 1 ). — A Kleiie roller for tbraslnng sorgbniii is descriluHi and illustrated, 
d'lio roller is 32 in, long and 22 in. in diameter. The axles ar(* sel in lead 
id tli(‘ two ends of the roller and revolve In iron bearings. The whoU^ rests 
in a wooden frame. With one man and two cattle drawing the roller the 
ame amount was thrashed in 3| hours as in 8 hours by the old method of 
ii’eadiiig by cattle and at one seventh of the cost. The thrashed grain was 
undamaged. 

Booms for spraying truck crops, Jj. B. Smith ami II. 11. Zimmkklky (T7r- 
gmia Trvek Kta. Bui. 28 (1919). pp. ffgs. G ). — This bnlletin describes the 

construction of booms or slj‘mliirt‘s for conducting spray material to and sup- 
porting the nozzles, ^\hi(‘b Iuinc* Ikhu lonnd best adapted for the spraying of 
potatoes, tomatoes, siiinach, and bale in erislern Alrginia. 

Tb(^ potato li(v)in is arrangt'd to spray four rows. Tho.re are three straight 
nozzles to c*u( li row, o]k‘ cjt wliicli is vertical and the otb('r two lateral. tTiuler 
<‘astern t'ii'ginia conditions (Ikj spring cro]> of i)otatoes should receive the lirst 
spray wluai the plants ari* about 8 in. tall. For this application it is best to 
regulate the ladglit of the boom to bring the lateral nozzles about G in. ab<»ve 
rhe ground. This lieiglit may be maintained for the second spraying. For the 
I Idl'd and siicc<‘ediug applications, the height should be r(\gu1ate<l to bring the 
uu'tical nozzles jiot h'ss than 12 in or more than 15 in. above the top of the 
fdants. Among Uh‘ crops, other llian potatoes, \^hich may be sprayed ^^ltil this 
boom, ai'o bnsh beans, soy beans, cabbage, sweet corn, and peas. 

The t<»uiato bc»oin is jui adajitaUon of the potato boom, and is design(‘d 1o 
spray tomatoes and eggplanis, groun in rows 5 ft. aj)art. It has biMai lonnd 
impracti^'al (o atlonij)! .siirayiiig tomatoes with a traction or power outfit wiuar 
the rows are closer together. There are tliroe nozzles to each row, arranged in 
a manner similar to those on the p<dalo boom. The arms are curved to ghe the 
haver nozzles a slight upward angle, and are titled with a double elbow at the 
lioint of attachment to the secondary siipiily pipe. This permits thorn to be ad- 
iust(‘d to conform to the size of the plants. 

Th(‘ spinach boom is designed for spraying four rows of spinach, each 10 in. 
apart, on a bed 5 ft, wide, d'he nozzles are pointed In a forward direction and 
are supported on IJ-systcms. This arrangement was devised during recent 
periinenls in spraying siiinach for tlu* control of aphids. Eacli IT-systeni is com- 
posed of one lee No. G, two elbows No. 7, two elbows No. 0, two close nipples K, 
t^\o nipples F, two nipph's (I, and two nozzles No. 8. Elbows NovS. 7 and 9 per- 
mit the nozzles to be adjusted in vertical and horizontal planes, respectively. 
During the operation of spraying the IT-systems puss between and not over the 
rows. There are two nozzles pointed at angles of about 20® toward the rows or 
so arranged that the center of the cone of spray strikes the plants about 24 in. 
in front of the nozzles. Experience has shown that the spinach boom equipped 
\vith this arrangement of nozzles is an exceedingly satisfjictory oiifilt.for spray- 
ing large acreages of cucumbers and cantaloups. 
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•jpiie kale boom is constructed on tJbie same principle as the spinach boom. It 
is designed for spraying six rows 20 In* to 80 in, apart. The TT-systema are 
carried between the rows and the nozzles are directed at angles of about 80® 
toward the plants. 

Farm buildings and tools {CaUfomta 8ta, Rpt, 1919 1 pp. 90S3). — ^Miscella- 
neous studies of farm buildings and farm tools are reported. A list of plans 
of farm buildings prepared by the agricultural engineering division and avail- 
able for distribution is given. The results of a study of dairy buildings resulted 
in the design of an experimental milk house, the significant features of which 
are a smooth washable Interior, well insulated walls of tile, and an insulated 
ceiling. 

Tests of the usual forms of spark arresters for tractors showed that the cen- 
txlfugal typo is more eillcient than any of the screen types. Tests to determine 
the relative merit of several standard and commercial wood preservatives for 
silos indicated that heavy creosote oil Is as satisfactory as others and cheaper. 

Data as to the tractive resistance of farm wagons on different road surfaces 
are summarized. 

RTIEAL ECONOMICS. 

The influence of wheat and cotton on Anglo-American relations during 
the Civil War, L. B. Schmidt {Towa Jour, Hut. and Polituu, 16 {1018), No, 3, 
pp, jjOO-J/SO ). — This papc‘r analyzes the balance between Great Britain’s eco- 
nomic dependence upon the United States for cotton and for wheat, indicating 
that the maintenance of Knglund’s neutrality during the Civil War dci>ende(l 
upon the more S(‘rious consequences anticipated from the food fjunine which 
would have resulted from the cutting off of the supply of northern wheat i-ather 
than upon the risk of a cotton famine. Statistics of the production ot the two 
commodities In the United States immcillately preceding and <lui*ing tla^ Civil 
War, the production in the United Kingdom, and the importation by the latter 
from her colordes and from foreign countries, are reviewed; and the develop- 
ment of England’s final policy is illustrated by quotations from contemporary 
debates. 

The farmer and foreign exchange, S. Sosiand {^fkJl. Farmer, 154 {1020), 
No. 11, p. 395, fiff. 1). — This article sketches the effect of the fon^ign <‘xchange 
situation ns tending to reduce foreign trade in farm products and to increast* 
the sale of European food produets In this country. 

Why the price of farm land varies, G. W. Noiniis (Farm Jour., 44 (1020), 
No. 4, PP- ^0, 102). — The suggestion is made that the generally lower farm land 
values In the easlorn industrial States are due to the drain of city industry upon 
farm hibor supply and managerial ability. 

Information on land valnes, L. A. Evans {Tasmania Agr, afid Stocic Dept. 
J^pt. 1918-10, pp. 20-24). — This gives notes on land values in the rural districts 
of Tasmania where the land has been partially Improved by the clearing of the 
timber and the sowing of artificial grasses. 

[Land tenure and settlement and agriculture in Australia], O. H. Kntiujs 
{Off. Yearbooh Aust., 12 {1901-^1918), pp. 237-4^^^^ t>)- — Information pre- 

viously noted (E. S. R., 41, p. 498) is continued for the latter year. 

Hussian agrarian reform, W. D. Preyeb {Die Hussisehe Agrarreform. 
Jena: Gustave Fischer, 1914, pp. pU. 10). — A detailed siirvt^y of the 

history of Russian d[)ea8ant unrest from its early manifestations to the revolu- 
tion of 1905 and 1906. difficulties both to peasants and large landholders arising 
out of concessions in the way of allowing peasants to acquire land, the gradual 
dissolution of the common field system and the assembling of peasant holdings, 
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the encouragement of free colonization of Siberia, and the organization ^and 
activities of agrarian commissions and of the peasant bank are noted. The 
author urges the importance to a nation’s agrarlah development of a conserva- 
tive land-holding middle class, and also of adequate statistical information. 
Further reforms recommended for individual and group organization and for 
interior colonization are outlined, and a bibliography of German and Russian 
sources is appended. 

The employment of women In agriculture in England and Wales {Wages 
Bd. Oaz.y 2 {1920) y No, 57, pp. — Statistics are given which were ob- 

tained from answers to an inquiry form sent quarterly to a number of farmers 
in England and Wales since April, 1915. 

On the basis of answers of about 7,000 farmers this report is made, dealing 
first with the numbers of women engaged in agriculture in each division of the 
country and the proportion which they bear to the number of men employed 
both regularly and casually, and iu the second place with conditions which lead 
to the employment of women or the reverse. England find Wales were divided 
into ten gronjjs of counties classified acconling to tlie number of women em- 
ployed regularly in agriculture lii 1914 in proportion to the number of men so 
employed. The counties were arrangtHl inti* gi*oups, including first all those 
where the proportion in 1914 was as one woman to four men or less, others in 
which the number of men employi'd regularly was, respectively, 5 to 10, 11 to 20. 
and 21 to 80 times the nuinher of women so eniployiHl, and one in which very 
few women wore enqdoyed regularly iu 1914. Changes brought about in this 
respect during the war are noted, and a table is given showing the number of 
nil'll to each woman regularly enqiloyed in agriculture in each division of Eng- 
land and Wales in July, 1914 to 1919, inclusive. It is noted that the counties 
where th(* proportion of wom(*n regularly employed to men so employed is the 
lowest were practically the same in 1918 as in 1914. 

How Denmark has prospered, W. U. Birks (»SVj/. and Indus. [Aust.h, 2 
{1920). No. /, pp. ^12-59) — ^This is an account of the visit of a group of men 
sclecteil from the Australian army to study iho agricultural methods of certain 
countries to farms and other typical agricultural enterprises iu Denmark. 

Testing farms in the South for c^flicieiicy in management, C. L. Goodrich 
(U. .V. Depl. Agr.. Dvpi. Circ. 85 {192{)). pp. 27).— This has be(*u es.seiitially 
noted in another form (E. S. R., 40, p. 789). 

The results of double entry hookkeejung in an agricultural enterprise 
(An)i. \gv. K//?.s'.sc, 19 (1918), Ao. /, pp. -111^; 20 {1919). No. 5, pp. 29‘o-~,U6) — 
The princii)al results obtained on an institutional farm under the supervision 
of the Swiss I’easants’ Union are reproduc'd and interpreted iu order to illus- 
trate the value and practicability of double-entry bookkeeping for farm ac- 
counts. The data cover the fiscal years ended April 80, 1910-17, and 1918-19. 

Home supplies furnished by the farm, W. C. Funk (U. Dept. Agr.. 
Farmers' Bui. 1082 (1920). pp. 19, figs 28). — This gives graphic illustrations 
suggesting the utilization of farm supplies in the family living. The discussion 
is based on data previously noted (E. S. R., 82, p. 487; 80, p. 289). 

The necessity for the organization of agricultural interests, T. N. Oabver 
{Ann. Rpt. Conn. Sta. Bd. Aprr.. i}0 {1918), pp. 60-72, pi. 1). — A discussion of the 
advantages of standardization and advertisement In the marketing of farm 
products. 

Report of the State Bureau of Markets and Marketing, V. H. Davis 
{[Ohio Dept. Agr.'S, State Bur. Markets and Marketing Rpt. 1917-1919, pp. 18 ). — 
This outlines the investigational activities, organizatic^n, and dempnstratlon 
and other extension-service work of the Ohio Bureau of Markets and Market- 
ing, also legislation relating thereto. 
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i^rmers* Market Bulletin {North Carolina ^ta., Fanners* Market Buh, 7 
(1920), No. S3, pp. 23, figs. 3 ). — This number etmtains a brief article on spring 
measures for sweet-potato disease control, the usual partial list of products 
which farmers have for sale, notes of public sales of purebred live stock, and 
a spraying calendar for apples in North Carolina. 

The Market Reporter (U. B. Dept. Agr., Market Rptr., 1 {1920), Nos. 10, pp. 
IJ,5-160, fig. 1; 11, pp. 161-176, fig. 1; 12, pp. 177-192, fig. 1; 13, pp. 193-208, 
fig. 1 ). — ^This continues wwkly and monthly summaries of the movement, mar- 
keting, and prices of specified commodities, and tabulated statistics with inter- 
pretative text in regard to important classes of agricultural products. 

Leading articles api>earlng in No. 10 briefly describe the manner and im- 
Ijortance of gathering market information, especially with reference to fruit 
and vegetables, and present a discussion of the February meat trade; No. 11 
takes up the onion market season and the movement to eliminate many of the 
sizes of standard containers. The latter numbers shows also the receipts and dis> 
l)osition of the principal classes of live stock at public stockyards February. 1010 
and 1020. No. 12 conlain.s leading articles, one outlining the dairy and market 
nev\.s service of the Bureau of Markets, the other discussing the snhji'ct of 
fanners and foreign exchange, also n monthly cold storage report showing hold- 
ings on March 1, 1920, and February 1, 1918,-1919, aral 1920. No. 12 gives an 
analysis of the hay market situation and of price ranges of honey during the 
past three seasons. 

Monthly Crop Reporter (V. 8!. Dept. Agr., Mo. Crop Bptr.. 6 (1920). .Vo 2, 
pp, 9-20 ). — The usual monthly estimates of acreage and production of sp(‘<'iihMl 
crops, and data as to the farm and market ])rices for various agridiltnrul 
firodiicts, are continued. This number relates mainly, however, to the nnnilx r 
and value on farms, average prices by ago, class or selling unit, and iinii kiding, 
trade, and aggregate value comparisons of the principal classes of live stoi'k 
Estimates are given of the number of cattle, swine, and sheep in leading coun- 
tries of the world ])eforo and after the war. 

Monthly Crop Re[»oi*tcr (IJ. F. Dept, Agr., Mo. Crop Rptr., 6 (1920), Vo. S. 
pp. 21-32, figs. 3 ). — ^This number contains the usual estimates of jicreage and 
production and data relating to farm and inai'ket value of iiui)ortant products, 
a crop summary for March, and many other statistics of farm stocks, cro]» acre- 
ages, production, exiiorts, and imices. A (‘ompaiison is made f)f tlie of 

88 articles bought by farmers in the years 1900, 1914, 3918, and 1919, an<l of the 
average value of plow lands in 1938, 1919, and 1020 by States. Trends in agri- 
cultural statistical data by index numbers and by percentage changes yearly 
are shown. 

What Brazil buys mid sells, L. i>E Affonseca. jr. (Rio de Janeiro. Hrazt! : 
Min. Agr., Indus., and Com., 1918, pp. AA’'IX-J-/dI-f-[/]). — In this are given 
statistics of the numbers of live sto<‘k in Brazil and of the approximate output 
of various agricultural products and their exportation during the last five yt'ars. 

Acreage and live stock returns of Scotland (Agr. Statis. l8eot., 7 (19 i 8). 
pi. 1, pp. 57 ). — Information previously noted (E. S. U., 43, p. 594) is continued 
for 1918. 

The products of French East Africa, G. FiiANgois (Les Productions de 
VAfrique Oeddentale Frangaise. [Parish: Min. Colon., 1918, pp. 156* -f [21). — 
This gives a detailed re))ort on the agricultural resources of the region, covering 
descriptive and statistical Information as to oil-producing and textile and fiber 
plants, cereals, legumes, root crops, forest produrts, fruits, live stock, and fisb. 

Agricultural conditions in South Africa, P, P. Fisher (V. Dept. Com., 
Bur. Foreign and Dom. Com., Com. Rpts., No. 63 (1920), pp. 1499-1501 ). — ^Thls 
urtlch‘ notes briefly climatic conditions, characteristics of the rural population 
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of the Johnnnesbnrg consular district, the topography of the region and itK et|e*ot 
on temiK^ratiirc, piH‘ciprtation in various parts of the Union, and physical fea- 
tures and fertility of llhodesia. 

AGEICITLTTTEAL EDTICATIOIT. 

field in farm management demonstrations, IT. C\ M. (Jour. 

2 0^20), No. 1, pp. 9-22). — ^The history of farm management 
demonstration \V(U'k, which had its origin in farm surveys comlucted in 1912 and 
191.‘k is l>riefly revie\ve<l. This is follow^ed by a consideration of the various 
agencies, e. g., the county agent, agricultural high-school teachers, and hankers 
with whom the farm management denamstrator may c(>o])erate, and the as- 
sistance that the rK*ople representing these ageudes can be (^xpected to give, 
judging from their past training and exiverience ; an analysis of the met hods 
iis(‘d in the past, viz, work with individual fanners, with small community 
groups of farmers, and with large* extension school groups in giving iustructiou 
in farm a (‘counting and problems in farm organization and management; and 
Migg(‘stions lor tlie advanceanent of farm maiiagtuiumt demonstration work. 

fKeport on the work of the extension service] {California Rpt. 19 J 9. 
pp. 101-108). — ^This is a report on the pr(»gress in the organization and work 
of farm advisor work in organized comdms in coopei’ation wdlli county farm bu- 
reaus; home deiuonsfration work in organiz‘^d counti(*s through the county farm 
bureaus ; agricultural club work thiough tlu' county farm huioaus and the public* 
schools; (‘xPaision schools and demonstrations, conospondence courses in agri- 
culture, vocational P^acliers’ training classes, and rehabilitation courses at the 
nniviU’sity farm school ; fair exhibits, etc. 

Ilei)ort of tht» division of extension in agriculture and home economics 
for the period of eight months ending June 30, 1018, A. Agee et ai^ {New 
Jersey ^tas. Rpt. 1918, pp. 99-1 ftg. 1). — This includes the administrative 
report of tlie director of the extimsion division and the reports of 11 k‘ leaders of 
farm demonstration, home demonstration, and hoys’ and girls’ cliih wmrk. 

Definite results are reported concerning the organization and relationship of 
the county lioards of agricultiiiv to wa)meu’s work. Willi regard to boys’ and 
girls’ club wxirk the conclusions have lieen reacbefl that club work Is essential 
and sbonhl form a definite part in the scbeine for Uk* education of lioys and 
girls, particularly those w^ho live in rural <*ommnni1ies. The school is deemed 
the main institution through which those activities should he promoted, but all 
other public and semipublic institutions should be coordinated with it in the 
w’ork. The understanding with the State Department of Public Instruction is 
fundamentally sound, and the relations should he even clos(*r than they are at 
the present time. Not only w’ould the interests of cliih wairk, but tiiose of 
extension and general education work as wail, he more ellicienlly S(*rv('d if a 
somewhat closer relation could be established taiwavn club leaders and the 
county farm bureaus. I’aid county leadership is necessary to the performance 
of satisfactory club w^ork, and ultimately there should be county leaders on full 
time in all organized counties. 

The extension of education to the American farmer, J. G Mi;uRiH(m 
{Jour. fid. Apr. [Umdon]. 26 (1916), No. 9, pp. 881-891, pi. 1. Jigs. ^).- The 
autlior descTibOvS tin* organization, objects, and methods pursued by tfie exten- 
sion department of the Tnternatlonal Harvester Company iy its educational and 
propaganda work, by means of demonstration trucks aud farms, the (ilstribu- 
tion of literature, the visual method, and the “ Saf^ Farming ” -newspaper 
service. 
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lij^e school and the soil, and the soli and the farmer, H. DbsFUSB (Landw. 
Jahrb* Bayern, 8 {1918}, No, S, pp. Jf55-i7i). — The author discusses means of 
developing the agricultural Instruction for the farming population of Germany, 
and of fostering a greater personal responsibility on the part of the farmer in 
his sphere of work and toward the public. 

He recommends that the present system of agricultural instruction for farm- 
ers, consiRtlng of Instruction for adults by means of demonstrations and frnn 
papers, and of instruction for farm boys in winter schools, wliich Is deem<^^tof 
only sporadic value, be reorganized, and suggests that In order to reach the 
rural masses the teaching of the spirit of the soil should be begun in the 
rural sch(»ol as soon ns the technical difRcnlties of reading and writing have 
been overcome, by giving tin* regular school subjects an agricultural trend. 
Further, Sunday and evening classes In theoretical Instruction should be held 
for farm boys who have completed the rural school course and are beginning 
work on the farm. This instruction should be adapted to local conditions and 
work seasons, and should be supplemented by exhibitions and a study of farm 
machinery and implements. Tliese classes should not be conducted in the 
usual qucstion-and-answer school system, but in a more informal manner, and 
vidll be possible only where the services of the regular school teacher can bt‘ 
utilized for the agricultural instruction. This would necessitate training 
courses for teacher-students and teachers in service, wlilcli could be given by 
the agricultural instructor during vacations or at tlu* usual t(*achers’ im‘etings. 

It is further reo<uninended that agricultural Illustrative material be extended 
and studied more intensively, and that the school garthui be use<l for variety 
tests, fertilizer experiments, etc., as an Introduction to practical work. The 
plan outlined is considered only a necessary pre]>nratory st(‘p toward the ideal, 
namely, the expansion of these evening classes and tlie public contluiiatlou 
school Into public obligatory vocational agricultural schools. With the introduc- 
tion of the latter, the instruction in the agricultural winter schools would need 
to be reorganized to met't the n(*eds of the mor(' promising or efllcient agricul- 
tural students, and to train managers, cooperative officials, subordinate State 
c*flicials, etc. The preparatory training they are at present obliged to give 
could be discontinued and its course reduced from two winter half years to one. 

A textbook of commercial geography, C. C. Adams (Nno YorJc: D. Apple- 
ton d Co., lDf8, rci\ rd., pp. XTI-^!)08, pi ft, IS, figs, 156 ). — The contents of this 
text have been limited to the commodities entering most extensively into trade 
because of their greater educational value in any attempt to elucidate for the 
classroom the nature of commerce and its umlerlylng principles. Chapters 
are Included for the Xhdted Slates on the climate, natural features, and dis- 
tribution of h‘ading products; veg(’tjibl(» foo<l iu*odii<*tH, beverages, tobacco, 
and the trade in them; animal fo^xl products and the trade in them, and the 
liorse, whales, sixniges, and furs; vegetable and animal fiber.s — oils from the 
t^eed of fiber plants; and wood cn)ps, the commodities they yield, and the trade 
in them. The agricultural products of foreign countrle.s are also dealt with. 

Selection andi care of clothing, h. I. Baldt {U, Dept, Apr,, Fanners' Bui. 
1089 (1920), pp. 32, flgn. 10). — Practical suggestions are offered with reference 
to a sijiending plan for clothing, including the freshening and remaking of old 
garments; the selection of clothing as regards suitability of material, <lesign, 
and color, and including general facts about textiles; and simple home testing 
of textile goods ; anil the care of clothing. 

mSCEILAHEOTTS, 

Thirty-second Annual Report of Alabama College Station, 1910 (4^9- 
hama Col, Sta, Rpt, 1919, pp, 35 ). — ^This contains the organization list, a finau- 
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clal statement lor the Federal lunUs for the flseal year ended June 30, lrfl9, 
and rei)orts of the director and heads of departments on the work of the 
station during the year. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

Annual Report of California Station, 1919 {Calif ormi^ Sta. Rpt. J9UK pp. 
10S, pi. I ). — This contains the organization list; a report of the director con- 
sitd^lng mainly of a summary of the research work of the station during the 
tlVee years ended June 30, 1910, nn account of other activities uf the station, 
and a brief note on the new plan of administration; and an appendix con- 
taining lists of the various station i>roJects nial jujblications of the year and a 
report of the reconstruction committ(»e of the College of Agriculture as to post- 
war activities. Tla* experimental data reported are for the most pari abstracteil 
elsewhere In this issue. 

Twenty-seventh Annual Report of Minnesota Station, 1919 (Mmnesida 
Sta. Rpt. 1919, pp aJ). — This contains th(‘ organization list, a iioamaal state- 
ment for tlK' tiscal year endcil .ruiu' .39, 1919, ami reports of tile director, 
heads of divisions, and the \ari<His snlKtalions. '^I’lie experimental work 
ret*ord(‘(l ts for tin* most i>art abstracted el^wvlicux' in this issue. 

Keport of till' superiuteiideiit, Xorthwesi 10\p(‘nnieiit Station, 1917 and 
1918 { Rpt. ('njohnlon i^utusta., 1911~~1H, pp. 99, Jiffs. 2o ). — ^Tiiis 

contains the orgnTiizatnui list and a rci>ort oC the sijpcrintendcnt of the sub- 
station in nn7 and ItllS, iiiclinling special articles by mtMiib(U‘s of tlje 

stall. Tbe experimental work ri‘iM»rted is for the most jrart ahstra('U*d els<‘- 
where in tills issue. 

Annual Report of New Jersey Stations, 1918 (Ah ar Jersey l>tas. Rpt. 

1918, pp. A’A71 -|-3P2, Jifpi. J).— This (ont<dns tlte organization liM of the sta- 
lions, a linam'ial stateiiMait for the (\hlege Station for the fiscjil y<‘ar ended 
June 30, 1918, and for tlu‘ State Station for tiie period fnan NoveminT 1, 1917, 
to .lune 30, a report by the director ( K. S. It., JO. j). 797), and dei>artmental 
ix'ports, the experimental features of which are foi- tlie most part abstra(‘ted 
els(*wh('re In tills Issue. 

Annual Report of South Pakota Station, 1919 {Rottilt Dakota Rta. Rpt. 

1919, pp S5 ). — This contains a report by the director on the organization, work, 
and publications of the station, and departmental reports, of whi(‘h that of the 
agronomist and entomologist and portions of that of the horticulturist are 
abstracted tdsewhere in this issue. 

Monthly Bulletin of the Ohio Experiment Station {Mo. Bui. Ohio Rfa., 4 
(1919), No. 12, pp. 36SS91, Jigs. 10: 5 (1920), No. 1, pp. 3-32, figs. //).~-These 
numbers contain, in addition to several articles abstracted elsewhere in this 
issue and miscellaneous not(‘s, the following: 

No. 12. — Ust'fulneas of Production Reconls in Dairy Alanageiiumt, by A. E. 
Perkins, and Index. 

No. 1. — The Ohio Agricultural Experiment Station, Its Ooverniuent and 
Work, this being tbe reply of the station to an inqiiiiT by the State .Toiiit 
Ijeglslutivc Committee on Administrati\e Keorgauizalion as to the Goviu-nment 
and work of the station and its relations with oilier State institutions. 

Monthly bulletin of the Western Washington Substation (Washmgfon 
Went. Wash, Sta, Mo, Bui., 7 (1920), No. 12. pp. 193-208, figs. J).— In acMi- 
tion to articles abstracted elst^where in this issue, this number contains a brh^f 
article entitled: Winter Management of Sheep in Westemi IVashington, by 
C. M. Hubbard. 
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Cornell University and Station. — ^The largest appropriations ever grants 
any State college of agi'Iculture have just been approved by the governor, 
college receives an increase of almost $300,0(X) over the previous year for sal- 
aries and running expenses. In addition $500,000 is made Immediately available 
for new buildings, with $2,500,000 more authorized under the building plan. 
The total State appropriations for the college for the year will aggregate 
about $1,800,000. 

It is expected that the enlarged maintenance grant will afford opportunity 
for considerable increases in salary. More discretion is afforded the executive 
staff in this matter than under the former “ segregated budget ” system. Two 
new executive positions are established, one that of vice-dean of resident in- 
struction, and the otlier that of vice-director of the station. Further extension 
of the rural marketing and finance work was also autliorized. 

The old insectary built in 1886 by Prof. Comstock has been raznl to make 
room for the new chemistry building. 

O. W. Tailby, sr., superintendent of the horse barn, has retired after 44 years* 
service 

Anierloait Association of Soil Survey Workers. — This organization was 
formed at a conference of representatives of soil survey work in the Upper 
Mississippi Valley States, held in Chicago, February 0 and 7. This eonference 
was held to consider ways and means of establishing closer cooperation be- 
tween the State and Federal soil surveya Among the subjects taken up were 
the extent to which new soil types should be established, the basis of mapping 
and classifying soils, methods of soil mapping, nomenclature, the uses of the 
soil survey and its relation to other activities and industries, soil survey re- 
ports and joint publications, supervision of field work. Inspection, elc., medmn- 
ical analyses, and correlative laboratory work, using the soil tyi)e as a basis 
and taking up such studies as adsorption, colloids, water holding cajjacity, etc. 

The objects of the new association as outlined in the constitution arc to 
establish a closer relationship among the soil survey workers of tlie various 
States, to i)i*ovide a medium through w'here there may be a free discussion of 
problems arising in soil survey work, and to aid in developing a closer co- 
operative relationship between the States and the Bureau of Soils of the U, S. 
Department of Agriculture, to the end that greater uniformity may he se- 
cured in the work. Membership is open to all persons in the ITnitt‘d States 
and Canada engaged in soil survey work. Meetings are to be held annually, 
with additional sectional meetings at various experiment stations during the 
summer. 

Officers elected for the ensuing year include A. R. Whitson, University of 
Wisconsin, president, M. P. Miller, Unlversi’:y of Missouri, vice-president, and 
W. J, Geib, University of Wisconsin, secretary-treasurer. Provision has also 
been made for standing committees on soil classification and nomenclature, 
utilization, field methods, correlative laboratory work, and legislation. 

American Association of Agricultural College Editors. — This association 
will hold Its eighth annual meeting at the Massachusetts Agricultural College, 
Amherst* Mass., from* June 30 to July 2. 
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Acidimetry of colored Rolutions, 612, 
Acidosis — 

and crealinurbi, 667. 
and rickets, 367, 

Acids — 

amino. (See Amino acids.) 
effect on swine, 266. 
fatty. (See Fatty adds.) 

Aconite, poisonous to stock, control, 879, 
Acorn — 

hulls, comp(;»6ition, Tex., 369. 
kernels, composition, Tex., 369. 


Acorns — 

analyses, 562. 
as fcH)d for poultry, 562. 
feeding value, 769; Tex., 369 
Acrldiu compounds, antiseptic potency, 272. 
AvroeercopM sp. on cotton, 64S. 

Acrolepm mi<ecteUa, notes, 152. 
Aetinoniffvrft-- 

chromoiftmuii on potato, llawini, 513. 
spp., ciilturo and key, 434. 
Actlnoinycetes, metabolism, studies, 431. 
Aculeata, parasitic, studies, 159. 

Adhesives, preparation from waste sulphite 
liquor, 615. 

Adrenal — 

glands, effect of scorbutic diet on, 464. 
glands, ratio of cortex and medulla in 
rats, 665. 

Adrcnalin-- 

effect on carlwihydrate metabolism, 557. 
effect on catulnso pr<Kluction, 258, 250. 
in suprarenals of albino ruts, 665. 
Ad^ifnnt, use of term, 164. 

JfkHdtum 0OHHuUiria\ studies, ConnStah, 
247. 

J->/c« calopuB. (Sec Stegomyia.) 

.EnopleJ" polpchfosidia ii. sjv , description, 
655. 

Aerological — 

observations, U.S.D.A., 14. 
work In United States Navy, U.S.U.A., 
620. 

Affor<'8tntl()U (See Forestation ) 

Agaves, weevil attacking. 751. 

Agglutination — 

test for diagnosis of eontagioiis abor- 
tion, 677. 

test for recurrent ophthalmia, 678. 
Agricultural — 

chemi.stry. (See Fhemistr}' > 
colleges - 

fiinctionK, symposium, 690. 
improvement of instruction, 393. 
laws concerning, T^S.IbA., 496. 
(Net' aUo Alabama, Aiizona, etc ) 
colonization — 

in Japanese Sakhalin, 393. 
in Palestine, plans, 594. 

(See also Land settlement ) 


Noth. — The abbreviations Ala, Col./’ “ Conn. State,” “ Mass.,” etc., after entries refer 
to the publications of the respective State exp«*rlniont stations ; ” Guam,” ” Hawaii,” and 
“ P.R.,” to those of the experiment stations In Guam, Hawaii,# and Porto BIco ; “ Can.,” 
to those of the experiment stations In Canada ; and “ U.S.D.A.,” to those of this De* 
partment. 
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EXPERIMENT STATION RECORD, 


tTol. 42 


Agridiltura 1 — Continued* 
conditions — 

in Great Rritain, 190, 

In Russia, 894. 
in South Africa, 896, 

In southern United States, 490, 
in United States, address, U.S. 
D.A., 280, 287. 

<»n Belle Fourchc project in 11H8, 
U.S D.A., 1^92. 

^^Vf aho Agriculture.) 
cooperation — 

for small producers, 89. 
in Bavaria, 690. 
in Belgium, 80, 791. 

In Gernmny, 687 
in Great Britain, 89. 
in India, 594, 790, 791. 
in Minnesota, Minn , .‘191, 

In Gntarlo, 289. 

In Russia, 89, 791. 
in South Africa, 89. 
in Switzerland. 594, 

In Tropics, 599. 

laws of New York, N.V. Cornell. 
442. 

cooperative Hocietles in Germany, .*192. 
credit -- 

and eooperntlon In Tropics, 599. 
in Germany. 687. 
in South Africa, 88. 

In Spain, 490. 

In United States, 689. 
need in cattle Indiustry, 290 
system of rating, 87. 
development In Denmark, 895, 
econoraicB. (Kcc Rural ec<momlca ) 
education- ~ 

elementary, in Canada, 692. 
higher and secondary, in Nether- 
lands, 91. 

home projects, 594. 
in Algeria, 494. 

In Argentina, 294. 

In Canada, report, 596. 

In China, 399, 799. 

In Great Britain, 697. 

In India, 90. 
in Japan, 90. 

In Kansas, 295. 
in Latin America, 199, 798. 
in Portugal, needs, 493. 
signiflcance of type activities, 192 
vocational, courses, 195. 
vocational. In Arkansas, 192. 
vocational, In California, 294. 
vocational, In Mississippi, 696. 
vocational, rooms for, 495. 
vocational, secondary, in Virginia, 
496. 

vocational, supervision, 595. 

(See alMO Agficultural instruction 
and Vocational education.) 
engineering — 

extension work it, 04. 
guide, 274. 

[See also Engineering.) 


Agricultaral^-^^^dntlnned* 

experiment stations. (See Experiment 
stations.) 

exports, activities of Bureau of Mar- 
kets, 287. 
extension-— 

and experimentation, boundaries, 
editorial, 401. 

and vocational cducatjon, rela- 
tions of, 695. 

county farm bureau devedopment, 
TT.S.D.A., 289. 
cooperative, IT.S.D.A., 396. 
in California, Calif., 897. 
in Chinese mission s, 399 
in New Jersey, N.J., 897. 
in North and West. U 8.0 A., 396. 
In South, 594 ; U.S.O.A , 396. 
in Ignited States, 897. 
sp(‘cia lists, function, editorial, 
601. 

■war Sf'ivlcp of county agent, 
U.S.D.A., 299. 
hydraulics, treatise, 274. 

Implements, new. for India, 283. 
Institute in West Africa, 200. 

Institute, Ultima, report, 39 1. 
in.st ruction -- 

elementary, 298, 495. 
for disabled. In France, 49*1. 
for ex service men, 198, ,590, 69.S. 
for fanners in (iermany, 898 
improvement In agrieuJtural col- 
leges, 303. 
in France, 396, 496. 
in Norway, 91. 
lalmratory exercises for, 195. 
papers on, 793 

relation of general science* to, 291. 
secondary, 195, 196. 
secondary, science In, 691 
supervised practice in, iminunl, 
195. 

(See ahn Agricultural education 
and Agriculture.) 

Inve.sttgation, organization and voor~ 
dinatioD. editorial, 304. 
journals, new, 200, 600, 700. 
labor^ — 

by women in England and Wales, 
895. 

conditions, studies, Win., 391. 
hours and wages In England, 190. 
housing problems, 593. 
in France, 287, 288, 490. 

In Germany, 687. 
minimum wages in England and 
Wales, 401. 

profit sharing and copartnership 
in, 190. 

Hcotash, 190. 

wages, 491 ; V. S. D. A., 492, 
laws— « 

in Maine, 88. 

In Nebraska, 300. 

In New York, 291. 
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Agricultural — Continued. 

legifilatJon, Interna tionul yearbook, 
390. 

machinery — 

care and operation, R03. 
draft testa, 184. 
dynamometer tewtH, 802. 
e<junlir-ers and iiltches, ISO. 
for motor lIllaKe, selection, 588 
fuller utili/.aliou of, S.'l 
resistiince to wear of parts, 5S7. 
staiulardizntion, 85. 
tests, 587. 

(Kcc also HarvestiDj; and Tiintsh 
Ing: machinery.) 
or^^anlzatlon — 

ndvnntaReH, 805. 
in New York State, 100. 
in the South, 51) i 
policy, trend In New York, 28<) 
production, assistanco l»y iruIuKtiinl 
councils, 288. 
products — 

effect foreijjn exriuniyc on, sOt 
foreign d**inand for, 287 
in Germany, protective tariff for, 
502. 

marketinj'. (»Scc MarkeUiiir i 
of French Africa, 250 
prlci's, balance of and co.st of i>ro- 
ductiou, 502 

pricee during the w'ar, 101 
pri<vs in Canada, 101. 
prices in France, 400, 088, 
pioc:ram for Southern States, addiess, 
.502, 

reconstruction. (Hcc Reconstruellon ) 
lesearidi- ~ 

better lIluHtratix* nuitciial for, 

101 . 

cooperation aiul individualism In, 
724. 

in Arirentina, 201 
in Itritlsb t'oluiilch, 00. 
in China, 709 

ill F.ast African Protectorate, 00 
in France, .'J9<>. 
in Great Britain. 007, 708 
In Latin America, 798 
in "Propies, organization, 509. 
in West Indies, 198. 
problems and methods, 201 
resonrccB of French Fast Africa, 890. 
school established in Peru, 290. 
schools in Algeria, 494. 
schools, secondary^ science In, 691. 
statistics- — 

imi>ortance, 687. 
of Algeria, 594. 
of Argentina, 690. 
of Australia, 894. 
of Brasil, 896. 
of ESfypt, 592. 
of France, 594, 
of Germany, 658. 
of Japan, 492. 
of Netherlands, 191. 


Agricultural— Continued. 

statistics — con tlnued. 
of New Zealand, 90. 
of Roumania, 90. 
of S(‘otland, 90, 790, 896. 
of Switzerland, 90. 
of Union of South Africa, 90, 791. 
of United Kingdom, 90. 
sinvcylng, laboratory manual, 887 
teachers, training, 292, 295, 296, 298, 
594, 595, 495, 596, 597, 691, 792 
tenancy. (;S'ct; Land tenure.) 
Agriculture — 

activities of Bui<‘aij of Markets in ex- 
iKirt trade, 287. 
address to iiankers on, 87. 

American, economic hi.story of, 286. 
Britlsli Bomd of, reorganization, 98, 
CUT. 

Department of. (<Scc I'm ted States 
Depaitmenl of Agriculture ) 
elementary, guide for teachers, 795. 

In Alsace-Lorraine, 592. 
ill Austialia, 595. 
in AuHtria-llungary, stutisticH, 291. 
in (’anada, new policy, 59.5. 

In Uyrenaica, .592. 
in France, 287, 591, 790. 
in Germany, prolileins, .592. 658. 
in Germany, social and ei’onoinlc as- 
peids, 687. 

In t treat Britain, policies, 287, .591, 59w. 
hi .Injianese Sakhalin, 595. 
in Netherlamls, influence of hydraulic 
works, 185. 
ill New’ Town, 791. 
ill Quehi’c, progress report, 4{)4. 
in Scotland during the war, 790. 
in Spain, 490, 590. 

In Spain, official cliaiuhor, 100. 
in Swltzi'idand, 688. 
in United State.s, government assist- 
ance, 190 

in I’nited States, possibilities for fur- 
ther expansion, 287. 
in Yirglnln, history of, 490. 

In Yuma Mesa, possibilities, Ariz., 541, 
also Agricultural conditions ) 
h‘ssonfi In, luanual, 598. 

.vtouthern, organization, 594. 
supervised practice in, manual, 195. 
textbook, 195, 795. 
tropical, technical tHiiicntion in, 599. 
Af/fflus nngvHcus n. sp , description, 655. 
Atftomj^za luntancp, studies, 158. 

Agronomy — 

instruction In Argentina, 294. 
terminology, 529. 

Agrostis alba, description, U.S.DA., 540. 
Air- 

currents, relation droughts, U.S D.A., 
018, • 

motion In lowest layers of atmos* 
phere, 14. 

optics of, 51 » ^ 

(Sfee also Atmosphere.) 

Aitken, John, biographical sketchy 100, 
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Alabama College Station, report, 89S. 
Alaska Stations, notes, 93. 

Atberia ^ardneri, studies, Guam, 37. 

Alliizzia spp., fungus affecting, 61. 

Albumin — 

egg, alkalinity determination, 614. 
egg, complete food for Inana denHn„ 
H2i, 

egg, crystalline, of hen and duck, 774. 
egg, effect of Injection in dogs, 
egg, of hen and d\ick, antigenic spe- 
licity, 774. 

pepsin digestion of, 165. 

Alcohol - 

effect on digestion of fibrin and 
caseinogen, 60. 

effect on heredity in fowls, 766. 
from waste Hulphite Iniuor, 615. 
lnhibili\e effect on fermentation, (»Ot>. 
use in botulism, l-’GJ, 

{i<ee alao Butyl alcohol and Methyl 
alcohol ) 

Alvurohftt,s fatinw, summary of Informa- 
tion, ISO. 

Alcurvdtcus iteylectun on avocados, 546. 
Aleurodiseus, studies, 147 
Ah^yrodes Htrt. (See White fl>, citrus ) 
Alfalfa- 

acid content, relation to soil acidity, 
41^4. 

and timothy mixtures, Win., 632. 
aphis, notes, 750 
as jiastiiro crop, TI.S.D.A., 370. 
bactorifi, sensitivity to acid, Wis , .324. 
black, feeding value, 460 
breeding experiments, 32. 
brown and black, losses of organic mat- 
ter, 460. 

culture. Mich, 307; Wis., 032 
culture expenmenls, 220, 826 ; Md., 
135; N, .1., 827; Va., 436. 
culture ill British ('olumhla, 733. 
culture m western Kansas, Kans , 32. 
early growth In alkali soil, Utah, 2H. 
effect of drainage, Wis., 384. 
effect on nitrogen content of soil, 426. ] 
fat-soluble vitamin in. 556. 
feeding rack, plans, Mont., 86, 
feeding value, U.S.B.A., 374. 
fertilizer experiments, 98. 430; Minn., 
731 ; Greg , 221 ; Va., 21, 436, 
for young pigs, Mont., 67. 
green, manuring experiments, Mias., 
622. ' 
hay, cost of production, Mo., 188. 
hay, feeding experiments for lambs, 
Cnlif,, 868. 

hay, feeding value, Guam, 64 ; Tex., 
369. 

hay, feeding value as corn supplement, 
Kans., 375. 

hay for dairy cowf„ Calif., 874. 
hay V. oat hay for calves, Calif., 874. 
hay V. Russian thistle for cows, Kans., 
264. ^ t 

hopper on Arizona cotton, Arlz., 357. 
Irrigation experfmenta, 576. 
liming loxperiments, 523 ; N. J., 826. ' 


Alfalfa — Continued. 

meal, analyses. 268, 660 j Ind., 769; 
Mass., 866; Mich., 63; N,H., 769; 
Tex., 769. 

meal for lambs, Calif., 868. 
non inoculation through manure, Mde., 
325. 

pasture, supplemental feeds, compari- 
son. U.S.D.A., 374. 

pasture wdth g^rain, feeding value for 
pigs, Calif., 870. 
plant, analyses, Greg., 222. 
nxjts ns affj‘eted by irrigation, Calif., 
828. 

rolaljon experiments, tJ.S.D.A., 3;hS. 
seed production, Mich., 632; U.S.D.A , 
337. 

seed production, meteorological re- 
quirements, Utah, 806, 
supplements as hog pasture, U.S.ltA., 
873. 

varieties, new, for South IhiKota, 
8. Dak., 827. 

varhdy tests. i>8 ; Minn., 7;»1, 824, 
826 ; \ a , 430. 

water-Holuhh* vitamin in, 556, 75!). 
w»'cvil, methO(is of control, ir)!> 
winterkilling, Wis., .'’»38. 

Alga flora of de.slecated English soils, 726. 
Algai - 

feeding value, 769 
marine, cold resKstance in, 727. 
marine, f(‘rtllizing value, 526. 
marlin', iritracelliihir aciditv, 25 
Minernent charts, use in forest mensura 
tin, 2.3!). 

\lkali . 

effect on citrus groves, Calif., 640, 81 8. 
fusions, 503. 

hivestigations, Calif., 81,3. 
salts, toleranco by plants, 626. 

{8ce also Sodium salts ) 
soils ns affected hv suliihnr and sul- 
phuric acid, Calif. HI 3. 
soils, method.s of testing, Utah, 718. 
soils, recluinatlon, Utah, 813. 
solutions, effect on concrete, 386. 
tolerance of citrus seedlings, 443. 
Alkaline — 

lodidM, determination, 111. 
reserve of blood, effect of hemorrhage, 
368. 465. 

Alkalization of Infants’ food, deleterious 
effect, 256. 

Allofirapta oMiqua, notes, 8.54. 

Almond^ — 

branches, development on peach trees, 
821. 

oil, sweet, sterilization for preparation 
of lipovaccinea, 707. 
shot-hole, control, Calif., 843. 

Almonds — 

analyses, Calif,, 862. 
pollination, Calif., 832. 
pruning cxp>orlment«, Calif,, 139. 
self-sterlUty In, CalllP., 832. 
stocks for, Calif., 838. 
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AtternariQ mtani, notes, 48, 149 ; IJawaiJ, 
543. 

Aluminum — 

compounds, effw*! on nutrition of man, 
165. 

toxicity in add soils, 816, 
use In dairy practice, .'{77. 

\lunite as source of iwtnsh, 723. 

\jysla manduvator, pniasitc of flies, 362. 
\marmtU8 viridis, use for fjrocns, 138. 
Ainnurogramnia, new genus, erection, ir>7. 
Aiuboc<‘plor flxntloii rraction, use In meat 
analysis, 315, 

American Associal ion — 

for Advanc(*nM'nt of »S<'ience, south 
w'eslcrn ^!i^iKion, fonmithm, 690. 
for Agricultural Legislation, .'UXt. 
of Agrlcultnial (’ollege Lditors, OtKt 
of Hoil Survey Workers, formation, 
000 . 

Nmerican - 

I 'arm Iltireau Federation, foiraation, 
Oti 

Meteorological Society, formation. OtI 
400. 

I'hylotiat hological S<K'let.v, develop 
rru'nt, 242. 

Soflety of Agricultural Knglneefs, 04 
\ mino 

acids, action of furfupol and dextrose 
on, 2HK 

acids, determination, 612. 

\innioiiia ■ 

< oke oven, uflllTsatlon of. .522. 
detmidnation in hlood, 61 i. 
distillation, .504. 
itxidation, eatalvst for, 522. 
oxidation, <*atalvtie, studies, 312 
Iir<‘x (•iilion ol volatlll/alion by ealelum 
<’hlorld, 22. 
production, 20 

pnaluctlon, new jiroci'SH, 521. 
s.vnthe.siH, 210. 
s>nlheMiH, hond> for. 707. 
syntiiesis, tlerinnn pioeess, 722. 
synthesis in Front Flritaln, 722. SI 4 
synthesiH, purlflcation of gases, 610. 
‘'Vnlhesis under Jdgh jin'SHures, 428. 

A minoniflentlon 

at different soil depths, 425 
<»f manure in aoll, N.^.Stati*. .‘{2.5. 
Vrnmonhini-- 

carlmnate, toxlelty to barley, 210. 
eblorid, fertilising value. 824. 
ehlorld, toxicity to barley, 210. 
galactonaie, pi epa ration, 503, 
gluconate, preparation, 503. 
nitrate, determination, 504. 
nitrate, fertlllxlng value, 720, 721. 
nitrate, toxicity to luirley, 210. 
phosphate, fertilizing value, 329. 
phosphate, toxicity to barley, 219. 
Baits, action In plant physiology, 219. 
salts, effect on calcium, Calif., 811. 
sulphate — 

as rwigent In antitoxic sera con- 
centratlon, 775. 

33444^--21 4 


Ammonium — Continued, 
sulpha te — eon 1 1 n ued . 

effect of Iron oxid or salt ou, 521. 
effect on soil acidity, 623. 
fertilising value, 218, 521, 624, 
721 ; Calif., 811 ; Guam, 37. 
limits of toxicity, 210 
inaniifaclure, new method, 521. 
production, 20. 
retail prhes, IT.S.D.A., 331. 

I . sodium nitrate, 22. 
superphosidiate, fi'ifilizing value, 320 
Antphida^iH cof/nataria , paper on, 7 48, 
Ainvgdaliu as nutrient for AspcruiUuH ai</cr, 
727. 

\mif(fd(ilopcrfiira fortnonli n. si>., studies, 
820. 

Arnybase- - 

uinylolytlc and proteol.^tic activities, 
203. 

effect andno acids on, 203. 
method of [mrlfviug, 20.'{ 

I>n“^en< o in potato juice, .502. 
AnnerolM‘s, pathogenic, bioebemistrj , 271. 
Aun«*rohic — 

organl.sins, cultivation, new method, 
775 

fnl>*^ Wngbt Itucbncr niodiflcaticm, 520. 
AnoiftuH fru/utn^, piirasltbsm by, studies, 
240. 

Anapbjlnxls — 

and pejitone prdsiudng, 271. 
produce<l l>y milk. .‘{6.'{, (’.60 
\naphisma avptitimutu , studies, 88,3. 
AnaplasinosK, bo\dnc, studies, 88,;. 
epha arirhifitt, iifites, 152, 

Xndrnpfujon 

culture. F.S.lbA , 340. 
tertillzcr cxiieriments, 723, 

Ammila-- 

infectlouN. of horses, t ransndssion, 078. 
perribious (.80 Swamj) fev«’r ) 
Anrmonr apcnnina, variation in, 726. 
Anesthesia. bl<M.d catalti''' before and after, 
259. 

Ane.sthetica — 

effect on activities of plant enzyms, 
129. 

effect on respiration of bamlTiarbi, 4‘in 
(.STcc (lino Ether and Chloroform, » 
Angkhak, Chinese, manufacture in TTnited 
States. 416. 

Angouniols grain moth — 
notcB, 851. 

popular account, 548. 

Anllin dye Indu.stry In Europe, fet'ding 
employees, 863. 

Animal — 

body, symmetry relations, treatise, 8 46. 
breoiiing. if!er Heredity and Hy- 
bridization.) 

cadaver by-prodiicts, feeding value, 
369. 

chromosomes, (f^ec Chromosomes.) 
diseases — 4 

in Canada, 3*79. 
in England, 72. 
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An iim 1 — Con tinned . 

diseases — con tin ued. 

In India, (175. 

Jn PhiHi>pineB, paper on, 878. 
infectious, In New York Slate, 
776. 

remedies, Wyo , 174. 

{See adHo specific (MseoAcs.) 
fe<*dlng, lessons in, HO.'l. 
husbandry In New York University, t)4. 
husbandly, lalioratory exercises, i:i)8. 
parasites, eradication, therapeutic 
measures, 674. 

{See also specific parasites.) 
troplsms, treatise, 846. 

Animals — 

dead, by products, f(>edlnR value, 369 
dead, use In fertilizer manufacture, 
814. 

growth and r<*produ<‘tion, effect of or 
ganic nutrients on, Wis., 371. 
injurious and tKUicflclal to agriculture, 
461. 

of Florida Everglades, 724, 

(jSVc also Mammals, Iav(‘ stock, Cattle. 
8het‘p, etc ) 

Aniseed oil, preserving valu<‘, 114, 
Anlsotylus, new genus, erection, 656. 
AnisotyUis, n. spp., description, 656. 

Anaona cherimola, notes, 42. 

Anoinala — 

beetle in Hawaii, 53. 
parasites In Hawaii, 53. 

Atiomala ot i/'ntaixs, c<mtrol, 160. 

Anopheles crucians — 

agent in malaria transniisiou, 453, 652 
infection with plasmodium, (552 
Anoiihellne nios(juUoes, swarming of, 751. 
Anophelim s, malarial, In California, 548. 
Anoplura in Soutli Africa, 155 
Antheia acuia, notes, 701, 

Anthelmintles — 

in gelatin eapsules, te'-ts, 370 
studies, ISO, 370, 675. 

Anthoe^anlii - 

as a ml<TOclieinical reagent, 220 
metabolism, studies, 120. 
relation to respiration In loaves, 120, 
227 

Anihomyla tadxcum, Empusa disease In, 
361. 

Anthonontus — 

f/randts. (Sic Cotton-boil \Aeevil.) 
pomurtim, notes, 851 

Anthracene oil, use against fowd tick, 
tI.S.D.A., 253. 

Anthracnose resistance, inheritance of, 245. 
Anthrax — 

bacillus, effect of normal bet^f serum 
on, 475. 

Immunization wit|» oviserum, 777. 
symptomatic. {Sec Blackleg.) 
Antibodies - -- 

behavio^ In immune A'ra, 73. 
hereditary transmiasion of, in glan- 
ders, 778 


Antibody production as affected by thorium 

X, 879. 

Antigenic — 

properties of liplns, 883. 
properties of llpo-proteins, 883. 
properties of protein fractions, 883. 
apecificity, relation to cliemlcal struc- 
ture. 775. 

Antigens as factors in immunization, 176. 
Antlmalarlai Commission, report, 158. 
Antineuritic vitamin. {See Vitamin.) 
Antipneumococcic serum, immunizing 
pow'cr, 73. 

Anti.scorlMitlc - 

substance In liarley, 463. 
value of — 

banana, Ntudies. 257 
canned vegetables, 163. 
debytlraled meat, 76o. 

Indian dried fruits, 163. 
lemons. 57. 
liniMs, 57 
milk, 162, 760 

vitamin in milk, (IcKtructlon by alka- 
lization, 256. 

{See also Scurvy i 
AntiscfiticK - 

H ion concentration In tesfing, 272 
in treatment of wounds, comparison, 
272. 

{See alsfi spedfie antist ptle'^ ) 
Antisera, specific, for infections of iin 
known cause, 566. 

Antitoxic sera 

concentration, comparison of precipi- 
tating agents, 775. 
standardization, metlKKls, 676, 
.Xntltoxlus of Bacillus hotulinus, studicB, 
662. 

Ants — 

leaf-cnttlng, control, 16o 
of British Solomon Islands, 160 
wblte. {See Termites ) 

Anychus, new genus, erection, 551. 
Apantelcs ylomeratus, parthenogenesis in, 
150. 

Apera n spp. and n subspp , descriptions. 
451. 

AperldiP, pbylogeny of, 451 
Aphrmtn cephalotes, parasite of flies, 362. 
Aphelenchns ertcophila n. sp. on coconut, 
746. 

Anhids — 

affecting citrus, control, 736. 
eggs of. response to sprays, 250. 
from oaks, 155. 
paper on, 61. 

transmitting potato mosaic, 48. 

Aphis — 

orentr, remedies, 250. 
awwcr, synonymy, 452. 
hakeri^ notes, 456, 
eerasifoUee, notes, 452. 

(lossypii. (See Cotton aphis.) 
yrossularitr, probable identity with A. 
dburni, 546, 

houf/htoneneis^ studies^ 750» 
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Aph4» — Continued. 

malit BtudlcB, N.Y.State^ 360. 
pnmi. (See Apple aphis.) 

HburtU, probable identity with A. grofi- 
eulitnw, 546. 
control, 153. 
woolly, notes, 648. 
woolly, spraying experiments, 740 
Aphomm gularift on stored peanuts, 4.53, 
Aplciiltiire. (See Beekeeping.) 

Apogamy, studies. 527. 

Apomorphin, use as reagent, 613. 

Apotettlx, parthenogenesis and linkage'. 
768. 

ApparntuR— 

bomb for ammonia synthesla, 707. 
connecting bulb, 802. 
electrolytic hydrogen generator, 312 
for alkali fusions, 503. 
for ammonia distillation, 504. 
for analyzing gases, 611. 
for <'(‘ntrlfiignllzntlon at low tempera- 
tures, 312. 

for contlmioiis extraction of pho.s- 
phoric acid. 125. 

for detennlnlug iirghiin in nitrogen. 
711. 

for d<'terailuing hromln in brines, 0 
for determining earlmn, 0. 
for determining eelluhise, 012. 
for determining ll-lon concentration, 
229, 313, 411. 

for det<‘riniiilng nitrogen, 313. 
for determining spml of percolation 
of water In s<jils, 119. 
for d(*ternilning velocity of evapora- 
tion, 513. 

for electrometi le titiatiou of plant 
Juices, 505. 

for examining slomach contents, 316 
for extraction of soluble material in 
soils, 216. 

for fat extraction, 207. 
for rtltering with parchment mem- 
brane, 411. 

for gastric analysis, rapid, 11. 
for hydrogen prepamtlon and teMln;, 
8 . 

for measuring oxidase and catalase ac- 
tivity, 412. 

for measuring water, 81. 
for measuring ^^ear of concrete, 
U.8.n.A., 83. 

for melting point determinations, 50 1 
for ralcrotltraUon of arsenic, 206. 
for nitrogen generation, 205. 
for preventing overtltratlon, 313. 
for producing negative pressure in 
transpiring plants, 334. 
for purifying benxolc acid, 611. 
for soil analysis, 119. 
for sterilization of growing plants, £5, 
for sugar anaylsla, 211. 
for volumetric determination of carbon 
dioxld, 412. 

gasometric burette, 109. 
hydrogen electrode, description, 412. 


Apparatus — Continued. 

paint plastometer, 890. 
respiration, portable, 62. 
thermoregutator, description, 411. 

Apple — 

anthracnose, control, 739, 740 
aphids, eggs of, N.J., 849. 
aphis, green, control, N.Y. State, 360. 
aphis, remedies, 250. 
aphis, woolly, notes, 450. 
aphis, woolly, spraying experiments, 
74d. 

bitter pit, notes, 48. 

Mack spot, c<mtrol, 645, 741. 
blight, American, 450- 
hlotch, <‘ontrol, Ohio, 450. 

Botrytls, new, 353. 
canker, 450. 

cankerworm, control measures, 639. 

crown gall, notes, 645. 

diseases, 150, 511. 

di.scases, notc.s, N Y State. ;ut) 

diseases, spray scheilule, Wash., 836. 

fire blight, spraying test.s, 746. 

grain aphis, studies, 452. 

leaf miner, life history ami control, 650. 

leaf scab, notes, 645. 

leaf spot, notes, 712 

maggot, control, 52, 251. 

Monllia, note.H, 150. 
nursery stock, leaf hopr»<‘rs affecting, 
U.H.DA., 358. 

orchards, costs and prolit.i in Minne- 
sota, 639. 

orchards, sweet clover for, Minn,, 834. 

powdery mildew, control, 645. 

powdery mlbh w, notes, 712, 

root rut, 615, 7:i9 : A a , H7. 

root w'eevil. notes, 855. 

rust, control, 645. 

rust, relation to cedar tre<*s, 746. 

N<ab, <’ontrol, (M3, 739. 740 
scab, spraying experiments, 740, 746 
scald, nnluri' and control. 343. 
silver leaf, ino<'uIation experiments, 846. 
.sucker, auatoiny of head and mouth, 
452. 

tree borer, flat-headed, summary of ln> 
formation, 56. 

tree weevil, bronze, note.s, 751. 
trees, cauliflorv in. 353. 
twig borer, notes, 152. 
water core, notes, 48 
Aiipb's - 

blooming datea, N. J., 835 
bud formation a.s affected by st>il 
managt^ment, 535. 

casual variability in sdelds, Tallf., 810 
cider and vinegar qualities, Miun , 316. 
comniercial utilization and conserva- 
tion, 615. 

crab. (Ser Crala apples ) 

Delicious, bearing habits, Ohio, 836. 
dusting experiments, 637 ; Va , 345. 
fertlliat'r expct-inieuts, 63S fN Y. State, 
344. 

grafting old trees, 534. 
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Appl|;s— Continued. 

graphic records for, 634, 
insects affecting, 163. 
pollination, Calif., 8.32. 
pollination tests, 634. 
preparation for market, TJ.S.D.A., 39. 
propagation, Mass., 638. 
pruning experiments, 440; ('alif., 139. 
pruning wounds, Minn., 833. 
smiling, breeding, 737. 
spray formula, 638. 
spraj'ing calendar. Ark., 736 ; N.(\, 
896. 

spraying experiments, 637, 646. 
stem, length in, 636. 
tliinning experiments, 39. 
varieties for Ohio, Oido, 496 
varieties, liardy, Minn., 834, 836 ; 

S.Dak., 836. 

varieties Injured by wdnterkllimg, 
Minn., 836. 
varieties, new, 637. 

wintor Injury in 1917-1918, Mass., 
343. 

Apricot — 

bacterial ginnmosis, studies, Calif., 
843. 

leaf miner, Hf<‘ history and control, 
660. 

limb gall, note«, Calif., 843. 
shot-hole, control, Calif., 843. 
twig blight, control, Calif., 843. 
Apricots — 

<iried, analyses, Calif., 862. 
pollination, Calif., 832, 
pruning experiments, Calif., 139. 
spraying experiments, Calif , 843 
Arbor day, relation to civic betterment, 
Tr.S.I>.A., 141 

A r chips rosace ana^ notes, 748. 

ArMsia crispa, bud symbiosis In, 333 
Areca — 

kol<\roga, 145, 146. 
palm, di.seases, 46. 

A rpas — 

minUitus, studies, TT.R D.A., 262. 
perstcus, cause of recurrent fever, .670, 
Arginin nitrogen, determination, modifica- 
tion of apparatus, 711. 

Arffyroploce Jeucotreta, notes, 647. 

Arissona Tfniversity and Station, notes. 197. 
Army worm, control In Ohio, Ohio, 300. 
Arpax ruby, new pavement material, 386 
Arrhenothiips, new genus, erection, 164. 
Arricciamento of elm and hackben-y, 450. 
Arsenic — 

determination in vegetable oils, 610. 
microtitration, 206. 

Arsenical dips — 

oxidation In, 76. 
reduction in, 77.^ 

Arsenlcals. (Sea Calcium arsenate, l>ad 
arsenate, Rodlum arsenate and arsenite.) 
Artichoke, J^^nisalem, InuHn in, 226. 

Arundo phraffmitm meal, ffHsdlng value, 
369. 


Asarcla, status of genus, 366. 

Ascariasis, lecture on, 674. 

Ascarld larvte, migrating eour«t‘ in host, 
76. 

Ascarlds, removal by anthelmintics, 879. 
Ascaris smlla, studies, 383. 

Ascoc}iyt(i — 

fuffopyrum on buckwheat, studies, 242. 
pisi on iK'ans, 351. 
sp., notes, 160. 

Ascoebytm, North American, descriptive 
list, 434. 

Ash, mountain, growth htndies, 7.39. 

Ash, mountHin, log meaHurcnients, 3 12. 
Ashes. (*sVf' Woo<l ashes, > 

Aailldie In District of Columbia, 662 
Asparagin, etfect on ainylnse, 20.3. 
Asparagus — 

canned, botuliniis poisoning from, 67. 
Irrigation experiments, 13K. 
tops, dritsi, feeding value, 360. 

Aspartic acid — 

effe<‘t on amylase, 20,3. 
yh'ld from prolln, 201. 

Asperglllnceff', growth as affected by sac 
chn 1 ^) 80 , 627. 

Aspet'yiJfus 

flavus, studies, 330. 
nfper, studies, 246, 336, 628, 727, 80.3, 
804. 

spp., stiuli<*H, 162, 60.S. 
sydoiri, Rtudi(‘8, 336, S(>3, 801. 
4s>pid{otns — 

ancffhts (,Vee Putnam’s scale.) 
il^Hirnclor on avoeados, 646 
pemi-f'wsHs. {Sec 8nn .los#^ scale ) 
Asses, breeding in Noith Africa, 660 
Association of 

Dand tiinnt ('olleges, notes, 700. 
Southern Agiicultural \Vorker.H, 192<» 
meeting, 301, 400. 

Aster, woody, poisomms to stock, control, 
879. 

Athous h4rmorrh^idalis, notes, 865. 
Atmosphere— 

c!iani(‘teristic8, 317. 

(8cc also Air.) 

Atmospheric pressure, i^erlodlcHles in, 212. 
AtnpU’x canesretis as pasture, notes, 797. 
Atrodeetes spp , studies, 464. 

Atterberg Bt'hlnmm cylinder, 110. 
Autointoxication symptoms, origin of, 466. 
Automobile design and construction, 84. 
Avian diseases, detection and control, Calif., 
885. 

Avitaminosis experiments, technique, 366. 
Avocado — 

anthracnose, 646. 
die-back, 646. 
fat, digestibility, 662. 
rot, studios. 643, 

Avocados — 

budding experiments, 443, 
cold-storage stndies, Calif., 881. 
culture, 140, 737. 

culture and marketing In Mexico, 239. 
culture In West Indies, 442, 
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Avocados — Couttiiued, 
insects affectln^c, 646. 
varieties, notes, 268. 

Azotobacter chraocoevum, conditions affect- 
ing growth, 226. 

A’/otobacter, tlxatiou of nitrogen iiy, studies, 
(^alif.,812. 

UabeMa bovin^ synonymy, 570. 
jtaeillus — 

abortus, tests for det(‘Ctlon of, 674. 

mee aJso Abortion.) 
arrof/mvK and li. toll, djltercnllaf ion, 
274, 276. 

aerof/enes vapfiutatuH in mlU<, toxir 
I>roperlU% 876. 

arro{;enrs, distrllmtion in wn ter. 275. 
amarus, des< rlptl<>n, 174. 
amj/lovo7'UK, notes, 645. 
avisvpticus, liuiaunization, R.I., 78. 
hid uUnuM — 

antitoxin, 55K, 662. 
eiTe< t of lemon Join- on, i'aUf , 86:*.. 
oeenrrenee in nature, 260. 
presen ( e in faettuy canned piod- 
ucts, 261. 

studies, .5S, 2<}2, 762, 
type.s, desciiplbni, 2tU). 
bu/aori< us, use as a < tu‘es!e slarttT, 
564; (’alif., M76, 

( (indot Oi UH, notes, N.Y.Sttite, 650. 
anus, notes, N.Y State, :t25. 
rloaor as transft>riner of cyanamid, 
428. 

roU and /#, (UTOgciu'K, diffei eutlaliou. 
274, 276. 

voU, bacterial content in milk, 72. 
volt vititunums, paper on, 877 
voh, dlslnbuticm In water, 275. 
i'uli In jollied meats, 25 1. 

( nlaitidis, Httulies, H85. 
i ryslprlulis suis, .slndles, 670. 
granulobucler pevtinorornm , stud lea, 
7ti8 

hopluHlanus, insect suscepf ildtitv to, 

larnr, notes, fS.DA, 857. 

7nH4tmHts, palboircnlcity of, 71. 
racstvifcricwtt In Jellied meats, 254. 
mwophorus. (»svr N<*crolmclilosis.) 
nephritidis equi, stndies, 080. 
orisi'ptirus, vaccine, fv)r hemorrhagic 
.nepticemla, Calif., 8H4. 
paiaiyphosus A in swine, studies, 882. 
pm'atfjphosus B In swine, studies, 882, 
pfaffL n. sp., description, 478. 
prodigUisus ns transformer of cyatiii 
mid, 428. 

proUms t^ulgaris In Jellied meats, 264. 
ppogew^s, infection In bucks, C'allf.. 884. 
rndicieola, effect of low temperature 
on, N.y.Cornell, 436. 

(/?oe aiso Nodule bacteria ) 
Reading, and B, sporoffetics, compari- 
son. 271. 

rottgerei description, 478. 

sporogenes and Reading badllns, com- 
parison, 271. 


BoaMIus — Continued. ^ 

subtilis as transformer of cyanamid, 
428. 

aubtilie in jellied meats, 264. 
suipestifer, studies, 882. 
tracheiphilus, studies, 855. 

Backwater curves and hydraulic Jump, 
th(*ory, 181. 

Bacteria — 

acid-fast, studies, 177. 
and l*rotoz<Jii, pathogenic, textbook, 
878. 

tiH affected by concentration of sugar 
solutions, 627. 

effect on pcrithecla formation, 131. 
inereaairig (“tching effe<‘l of roots on 
niarldc, 25. 

iron-depositing, studies, 575. 
nltrate-rpiluctlon test, N.Y. Slate, ,325. 
nitrogen-fixing, nonsymbiotic, 18. 
Bacterial tumors and wound calluses, 436. 
Bactericidal power of vegetable juices, 7 
Bactcriol(»gi(* culture media. (.S’cc rullure 
media ) 

Bacteriology, textbook, 474. 

H(i( ti rinm - - 

ana turn u.sp., description, 77b 
ursi’noxpdanH n sp., (leH<*nption, 76. 
arsenrnluf vns n sp , description, 77 
ainpftH'H'iis n.sp , description, 84 4 
Htri. (Kcc ('itniB canker.) 
glyHnvum n.sp , dweription, .3,52. 
uhthyusmius, blCKdiemlcal u<tIon, 
N Y.t5>rnell, 565 

ffersonit n.sp., description, 478. 
phasi’oU, studies, 351. 
pulUrrum, detection, Calif, 885. 
stdanacearutn on beans, ,'>51 
Holfinaccarum, stndies, 148 
Irarislurcns, remedies, 644. 
ttilarensc, stndies, 476. 
tumvfiirUnn, studh's, 435, 841 
vittnuH, studies, Ohio, 845. 
irrli'hU in milk, tftxic profierties, 875 
Bagasse, fertilizing value ami anul.>Hes, 
22.3. 

Bngveorms, South African, 360. 

Bokauau, cultivation for firewood, 142, 
Bakeries, economic oix^ratlou, N Duk , 458. 
Baking powders, prt'parntion, 363. 

Balsam, dett*rTniniition of future yields in 
Canada, 445, 

Baml>oos, method of working In India. 44. 
Banana 

disease in Cuba, 4b. 

diS4'nse In tropical America, 4b 

stem w'eevil, life history, 857. 

Bananas — 

antiscorbutic value, 257. 

<»oconut butterfly on. 751 
culture experiments, 730; Guam, 37. 
fertilizer cxperi«ients In Indio, 517. 
Insects affecting, 461. 
nutritive value, 457. 

Philippine, Studies. 443.^ 

Barber, Ohio C., Agricultural and Indus- 
trial School, notes, ObO. 
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Bar|j>erry — 

eradication^ 642. 
eradication in Wisconsin, 742. 

Barium phosphate, fertlllziui^ value, 814 ; 
R. I., 627. 

Bark-louse, oyster-shell. (Wee Oyster-shell 
scale.) 

Barley — 

absorption of soil couatituents, 2U. 
antiscorbutic value, 40;i. 
ns supplement to alfalfa pasiun*, 
U.S.D.A., 374. 

bran, value for milk production, Wls., 
37fl. 

breedliiff experiment.^, Minn , 824. 
chanicterH, factor analysis, 32, 
chop, analyses, Tex., 789. 
continiuuiK culture experiments, 98. 
culture experiments, 132 ; N.Dak., 732 
culture exj>f‘riineiit8 in i’hina, 400 
culture in British rolumbia, 733. 
culture In ralifornla, t'jiUf , 32. 
fli.s*‘a«es, treatment, Mich., 094. 
early growth in alkali soil, Utah, 28. 
effect of carbon dioxld, 810. 

(‘fleet (if drainage, Wls , 3H4. 
effect of soil ncid.s, Wis , 324. 
feed, analyses, 203, ,600; Mich., 03; 
N.ll , 709. 

fe(‘<:l, value for milk production, Wls , 
370. 

feeding expei linents, Mont., 07. 
ftM‘dlng experiments l(»r lambs, t'allf., 
808. 

fertilizer exi»erlments, 223, 327. 
foot-rot dls<‘ase In Northwest, 3,61. 
for fattening pigs, t'allf., S70 ; Wls., 
373. 

for young jiigs, Mont., 07. 
frt'shly liarv(‘8ted, germination testa, 
237. 

Iniicrltance in, studie.s, 13,3. 
irrigation experiments, i'alif., 822. 
jolntworrn, control, U.H.D.A., 753 
liming (‘xperlments, 623. 
limits of toxicity of ammonium sui- 
pliafe for, 219. 
loose ftmut, remedies, 644. 

Mai lout, t'alif., 32. 
meal, analyses, Mich., 63, 
middlings, analyses, 263 ; Mass., HOG ; 
Tex., 709. 

mlx(*d feed, oimlvses. Mass., 860. 
nomenclature among the ancients, 33, 
offals, feeding value, 309. 
pastures, Mont., OH. 
physiological clniracteps, 128. 
polhm, germination of, 820. 
protrdn, nutritive value, 756. 
rotation experiments, 132; Minn., 731, 
824 ; TT.S.D.A., 330. 

sand and solution culture experiments, 
24, 

seed treatment with dry heat, 644. 
seeding^ experiments Hn methods, 230. 
seeding rates^ Wash.. 682. 


Ba rley— Continued, 
smut, control, f42« 
smut, infection through flower, 244. 
statistical notes, 430. 
stripe disease, Wls., 360. 
variety tests, 630; Calif., 822; Mleh., 
631 ; Minn., 731, 824, 826, 826 ; 
N.Dak., 732; U.8.D.A., 337; Waeh,. 
631. 

Barns — 

dairy* construction and equipment, 
Nebr., 286. 

design and construction In France, 
590. 

plans, 286. 
roof design, 86. 
ventilation systems, 283. 

Barnyard manure. (Nee Manure ) 

Basic slag. {Hee Phosphatic slag ) 
Basswixid, wood analysis, 7 
Bat. (Georgian, in Wisconsin, 7t8 
liathypUcti'M estiituu, parasitism by, 837. 
Beal, .F. E. l-< , life and writings, 131 
Bean — 

anthracuose, varietal susceptlhiUty, 
245. 

bacterial blight, elimination by aged 
Me(Hl, 361. 

dry root rot, N Y.rornell, 147 
ladybird, control, summary of Informa 
tion, U.S.D.A , 252. 
meal, Japnnes(‘, analyses, Tt'X., 769. 
meal, navy, nutritive value, 730 
mosaic, varietal susceptibility, 24.*» 
spot disease, studies, 351. 
weevil, life history, IJ.S.DA,, 348. 
weevil, Uf(‘ history and control, Okla., 
856. 

Beaus — 

adzuki, uiiifoUate mutation In, 224. 
Hactvrium aoUmarea rum on, 331. 
bluckeycs us4‘ in oltniM groves, Calif-, 
831. 

breeding ('X perl merits, Minn., 834. 
broad, setHl coats, f(*edlng value, 309. 
culture experinumts, 7Vx., 828. 
cuture in Burma, 4.36. 
distribution of chemical components, 
229 

early growth In alkali soli, Utah, 28. 
effect of soil disinfection, 717. 
euzym content, 228. 
fertilizer exfieriments, 222, 22.3, 719. 
irrigation exiKjriments, 676. 
lAma, effect of position In pod, 138. 
navy, proteins, nutritive value, 760. 
new strain. N.J., 836. 
physiological isolation, 435. 
production in Culwi, 31. 
varieties tolerant to alkali, Calif., 823. 
variety tests, Minn., 835. 

(Wee also Muugo l>eans, Phas<^lus, Te- 
I»ary beans, aad Velvet Imns.) 

Bear grass, feeding value, Tex., 369. 

Beavers, new suhsj^cies, 748. 
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Bedbugs — 

control, paper on, 162. 
eradication by Htoam, 368. 
life history studies, 358. 

Bee — 

culture, paper on, 162. 
moth, control, paper on, 1.52. 

Beecli, oak mildew on, in Britlnh Isl»*s, 717. 
lU'CH^hnut - 

cake, f»*ediin' value, .‘Uh). 

M:ernjs, feeding value, 

Beef" - 

blood, alkalinity determination. 014 
exports, of New Zt^alaiid, S07 
fat r. lean, cooking tcMlh, SOS 
imports, British, statistics, 807 
production, Nobr., 108. 
production, future, In Knghind, 8GS 
retail prices In North Dakota. N I»ak , 
303. 

serum, alkalinity determination. 01 I 
serum, normal, effect on anthrax ba- 
cillUH, 176 

DVcc alftft Battle, beef. 1 
Be«*ke(‘plng 

extension, (*uUf., 848 
in Oklahoma. 100. 
jii Ontario, ICO. 
industry, 047. 
uu the farm, 61. 
papers on, 162. 
to conserve sugar, 262 
Bees - 

affected hy Kiiropenn foulbrood. be- 
havior, 861). 

brood disi ases, .‘102. 
d<*tej minatiou of ag<' in, 800. 
foullirood \St'e Foulbrood t 
hancJb<M)k f(»r begItmerM, 60 
life history, 61. 
photic reaftions of, 100 
queen, mating. 649. 
winter lo.ss, 302, 

(Sva aim Honey ) 

Beid - 

leaf hopper, breeding areas, ('‘allf , S4S 
ptill), dried, annyise.s, 203 ; Mass., StPt . 

Mich., m ; N H., 790; 3V\ . 709 
pulp, dri<Ml, feeding value. Tex., .‘lO’d 
pulp, for ew es, Bnllf . SOS. 
root scab, control. 147. 
seed, treatim-nt, 147 
lop silage, feeding value, F.S.It.A.. 370 
webworm, paisfr on, 646. 

Beetles-- 

dermestld, parasite of, 761. 
liard back, on sugar cane, 62. 
of Kurope, book on, 864. 
prionlne, notes, 454. 
treatise, 455. 

Beets — 

criteria of ripeness, 130. 
effect of carlion dloxld, 810. 
fertlli/er exijerlinents, 223, 330, 710. 
field or fodder. (Pee Mangels.! 
Irrigation experiments, 188, 676. 


Beets — Continued- 

liming experiments, 623. 
relative cost before and after war In 
France, 603. 

sugar, (hire Sugar b(‘et8. i 
variety tests, Minn., 836. 
vitamin content, 760. 

Belle Fourche ijroject farm in 1918, 
f'.SD.A., 300. 

Beuzob’ acid, [lurificatlon, Oil. 

Bel lbt»ri — 

among Filipinos, 402. 
among troops in Mesopotamia, 403. 
carbohyilrate melalMjllsin in, 667. 
relation to polished rice con.sumption, 
467. 

I’.<>rries {Srr I^Vuits, simill, <in<l spmiflc 
kindH . ) 

Beiain, migration in plants, 336. 

BcB 1- 

l>alm, culture, 44 4. 
vine, culture, 4 44. 

B«*v4«i agt'h. ali'oholic, in war time, 662. 
Bibilogrupliv of-- 

ucat las tropical, of Queensland, 840. 

atuleata, |»;irnsitic, 160. 

ttgilcuBure In \ Itginia, 400, 

alfalfa se«‘d production. I tab, S07. 

animal brt'Cding In Nhirth Africa, 600. 

bacteria, h (ui-depositiiig, 676. 

Idoceuologv, 1 28. 

birds of North t'arollna, 817. 

lamks on agriculture, French, 690. 

c.'ihbage w^orin In Wisconsin, 160. 

edema, cause of, 70 i 

embryology of tlie cldck, 602. 

epizootic 1> mpiiangitlH, 60(S. 

essential oils, refractive indices, 713. 

frit My. 0.66. 

fruit flies. .Tapanese, 0,6.3. 

liercditv. 600. 

horse breeding in France, 376. 
hydrolog.v, 672. 

inlireeding and outbreeding, 806. 

iriherlttince of fasedatiou in corn, 34. 

joint ill. 680 

land tenure 190. 

light sources In ])lmits, 0,30. 

meat poisoning, 273. 

milk, 604. 

milking inaehlnos. 773. 
nitrogen fixation. 219 
nutrition In France during the war, 
450. 

tKuotliera, 128. 
pa|s?r research literature, 12. 
p(‘at materials, 11.8. DA., 32S, 
pellagra, 40.3, 701. 
jmrsInuuouH, (‘allf , 340 
phenology, 511 
Phyllophaga paiasltes, 660 
potassium ext met Ion from rocks, 626, 
potassium recovery at cement plants, 
816. 

red spidersf 661. 
refrigeration, 689. 
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Bibliography oJf- — Contlimed. 
rice stem borer, 5(1. 
ringing of peaches, C39, 
sewage treatment and disposal, 789. 
soil acidity, 62H. 

SoroaporeUa uvella^ 052. 

soy UennK, nutritive value, N.Dak., lOl. 

sugar determination, 410. 

tillage. 182. 

troplsms, animal and forced roove- 
rncnts, 840. 

tsiitsiJgninuHlii disease, 451. 
wasps, I'hiUpplne, 551. 
wheat foot-n>t disease, 244. 
zlne ooeurrence in bnraan body, 7.58. 
Blchlorld of mercury (.See ("orrosive sub- 
limate.) 

Bloe<*n(»log^ , diftcussion. 128 
Bloellmatlc law, discussion, 54.5 
Biological Society of Washington, early 
days, 249. 

Biology, papers on. 559, 

Biompin lachno8tfrna\ parasite of white 
grubs, 55(K 

Birch, yellow, wood aiialysis, 7 
Birds - 

as affected by the war, 748 
domestic, new bacterial sTjecies patho- 
genic for, 478. 

domogficated, diseases of, 080 
of iH'Seclieo I'^land, Porto Rico, 51 
of eastern ('anada, dest'rlptlons, 451 
of (Ireat Britain, treatise, S47. 
of North Ame rica, check list, 847. 
of North Carolina, 847. 
of Knmatra, notes, 847 
of Tambelan Islands, 847 
of the Americas, catalogue, 847, 
of town and village, 847. 
parasitism by fly larva*. 157. 
proteeliou, officials and organi7ations, 
n H I) A , 354. 

Bituminous re.'id surfaces, use In Ohio, 892 
Black — 

medic pods, digestion cwfflcients, 2 (k 5. 
skimmer, eye of, note.s, 355 
Blackberries, evergreen, culture and care, 
Wasli., 530, 

Blackleg — 

and gas gangrene, relation lu'tween, 
380. 

bacillus, growth in culture media, 379 
control in Alabama, 776 
Immunization, 74, 476. 
in sheep, outbreak in Montana, 381. 
prevention, ftnijer on, 877. 
summary of information, Mont, 881, 
vaccination vvilh culture filtrate, Calif, 
881. 

vacfdne, standardization and use, 568 
Blanfordia nmaphora^ re.sistan(*e to desiO' 
cation, 776. « 

hliiputinm pimuliM, indes, Arlz , 3.57 
Blmtodaona putri^iennella. notes, 152. 
fitatrUa pernAniea, control Minn , 358. 
BHatta oHentatis, control, Minn., 358 
Blattldie of Panama^ istudles, 546, 


Blood — 

alkaline reserve after hemorrhage, 
composition^ 368, 465. 
alkaline reserve as affected by malt, 
403. 

alkalinity determination, 614. 
ammonia In, determiiuitlon, 614. 
ealeiuin content, increasing, 758. 
catala.se la'forc and after anesthesia, 
259. 

cblorln In, determination, 712. 
drie<l. (8cc l)ri<[*d blo<gl ) 
horse, nonspeclfte complement bind- 
ing substances in, 370. 

Il-ion concentration, d<‘termlnatlon, 
55,3. 

magnesium in, determination, 712. 
meal, bneterizatloii, 520. 
method of analysis, moditleatlun, 712. 
platelet.*.', rOle In natural immunity, 
176. 

potassium ami sodium In, detertnina 
lion, r>06 

• regeneration, studies, 367. 

serum, antagonistic .let Jon of salt in, 
170. 

‘^erum, protein content, 866, 
serum, refractive index:, variatimiH, 
262. 

M*rnin, ultraspectroscopic studies, 176 
slaughter-house, acquisition and ntlli 
ZHtion, 101. 

'ugar in, modified method of jp'teiml 
nation, 712. 
use in food, 254. 

volume, d<'t<‘nnlnation by carbon mon- 
oxld, 210. 
zinc conten^t, 758. 

Blue grass 

fertilizer expei'iiiients, Minn , 826. 
pastures, effect of fertilizers on, Va , 
437. 

Blueberries, )>r(‘edlng experiments, Allnn.. 
834. 

Boll weevil. (Ncc Pot ton boll W€*evll.) 
Bollworm (8cc C'otton Udlworm ) 

Bomb for ammonia synthesis, 707. 

Hombpa- mori. (Kcc Silkworms.) 

Bone meal — 

analyses, 263, ,560; Mass., 866. 
f« rtillzlng value, Pallf., 812; (Biain, 37. 
r>f«)ka on - - 

agi'arlan reform, Kusslan, 894. 
agricultural resourceB of French East 
Africa, 896. 

ngrieultimil surveying, 887. 
agriculture — 

American, economic history of, 
286. 

elementary, 195, 795. 
for eighth grade, 298. 
for high schools, 795, 
for teachers, 396. 
illustrated lessons in, 598. 
in New Town, 701. 
of to*morrow, 687. 
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jiooks on — Continued. 

jinimal breeding in North Africa, r»00. 
animals injurious and beneficial to ajf- 
riculture, -451. 
bacteria, pathogenic, 878. 
bacteriology, 474- 
beef produ('tlon in Kngland, HG8. 
bees, 56. 

l)eetlea of Kurope, 8.54. 
biotechnology of meat, fat, and milk 
production, 26Ii. 
birds and the war, 748. 
birds, Ilrllish, nests and eggs, 847. 
birds, donieslicatcHl, diseases of, ttso, 
binls in town and village, 847. 
buildings for farm aulmuls, rdK>. 
butler making, 26b. 

calcium rcijuiromenl for man and ani- 
mals, 260, 

caiiip nutrition, mess olUcers’ man- 
ual, 0.58. 

canning and preserving, 1 J fl. 

CHunlng, cold pack mctlio<l, 010 
canning, commercial, ll.'l, 

(Hlalvsls in tln-oiy and practice, 802 
rattle foods, microsroplc anal>si>v, 400 
cn\y culture, 770. 
cbeest' making, 200, 270. 
clternislr.v , .‘»10 

cbemlstry <jt starch and r(4hdoh<‘, 40b. 
ebemisliy, oigaiiic, *110 
chirks, rlevelopmeiit, 562 
r'oUoids, physich and theiniKirv of, lOb 
loncriOe const rncthm, 580, 5.sl, 68.5 
cookery, 458. 
cooking in (juantin\ 8f;:i 
rows in health and disease, 275 
dalt\ cows, fr'erllng, 2<i!t. 
rlairylng. 20b. 4b6 
drainage svstrmis, Mb', .577. 
rli ug plants, culture. 558. 
rlrug plants, nomenclatnre rif, 15 
rliT farm crops, 4.57 
riiH’ks, raising, .505. 
riiK'ks. Minmu*, .502. 
r-coiiomleH of daily life, 01. 
eeonttiuies, rural, 78b, 
eiieoiiraglng rcpopuintion and raimbat- 
ing high cost of living, .5b1 
r'liglneering, civil, 478 
engineer ing, highway, 27b. 
r nglnceriug, irrigation. 47b 
r ngiiKVM-ing, niral, 27 4 
('iigliHsu Ing. striK'tural, 486. 
e.vrmvation, nincblaery ami costs. 482. 
farm buildingB, conatrurblon. 687. 
farm rmglnea, 282. 
fanmus^ nnlon and federation, 501 
fanning, profitable, 88, 
farms, State, 400. 
feeding of nations, 755. 
fertlUKatiou probh‘ms, 262. 
fort i listers, 2(h 710. 
fevers In the Troples, 174. 
floods, remedies, 082. 
flower culture, 46, 
flower gardens, making of, 45. 


Hooks on — (^'ontlnued. 

f*>od and nutrition, 56. 
food and public health, 255. 
food and the war, 551. 
food from grains, 456. 
food industry, 658. 
food prcKervallon, 804. 
for)d supply, world, 7b(>. 
forage KubstiiuteH, 760. 
forestry, 45. 

forests of France, eoloiilal, 446. 
forests, woo^ls, and ti'ces, 550. 
fruit and tiuek erop.s, 505. 
fruit culture, 258, 4 10. 
fruit In the home, 255. 
fruit trees as Imshcs, culture, 554. 
fruits, industries for coiist^rvation of, 
615. 

garden insects and plant dKeaKcs, 546. 
gardening in New Zealand, 553. 
gardening, r51e In land d< v clopm<‘nt, 
444. 

gardening tiic year round, 555 
geogiapliy, (oinmereial, SOS. 
glow worm and oHut beetles, 455. 
g'oals, iiilh h. 564 
goats, laismg, r>61. 

goats, um' ami manageimuit In Kng- 
land, 26,5. 

grafting old fruit Ij'ees, 551 
grain 4‘Je\ators, ]>laijs, 787 
grapes, 41. 

harvesting maeddnes, 6S6 
healtli, puldic, 8tl5. 
heredity. 262, 560. 
hides of colonial cuttle, 261. 
higiiwav inspection, Sbo. 
home economies t<'aehing, 02. 
home piojt-ets in agiieultuie, 01. 
horse'., (jls<'aseH of iVnit, 571. 
hoi tleultuH-, 144 
household appliances, 2S5. 
hybi idi/sUion, laiisv of upugamy in 
plants, 527. 
h> draiili<-s, 274, 572. 
hydraulM‘s, agrh ultiu’al, L74. 
hydrology, elemenls of, 571, 6,81. 

Ice cream manufacture, 877. 
iidirccding ami cross brec'dliig, .865. 
Insect artisans and their work, 249. 
la ml linpi (»v tunent in V'’rnnce, 7b0 
land question in England, 5bl. 
lime, use In soli improvement, 524 
live-stock and dairy farming, 265. 
inead<»ws ami forage plants, 457. 
meadows and pastures In France, 157. 
medicine, tioplcai, laboratory studies, 
174. 

microorganl.sm, pathogenic, 774. 
milk, biological properties, 564. 
milk, clean, production on farm, 472. 
moor cultivation, 512 
motor V4‘hlcle engineering, 486. 
nature stud|, 02. 
nature t«*aehing. 02. 
nurseries, 534, « 
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Books on — Continued. 

^'nutrition diseases and Infant feodlng^ 

660 . 

nutrition in France during the war, 
466. 

oils, essential, and perfumes, 8. 
oils, esstuitial, refractive indices, 712. 
oils, hydrogenation of, 409. 
parks and gardens, 539. 
pellagra, 761. 

perfume and aromatic plants, 43. 
perfumes and essential oils, 8. 
pharmacy, 379. 

physiology, principles of, 658. 
pigeons, diseases and feeding, 779. 
pigs, raising, 268, 561. 
pine, southern yellow, 680. 
plant iihysiology, 626, 
imultry raising, 268, 471. 
poultry, rational feeding, 268. 
protozoa, pathogenic, 878. 
pumping machinery, 480. 
rabbits, breeding and care, 268. 
roads and pavements, 279. 
roses, 239, 444. 
seed farming in Britain, 534. 
sericulture, 646. 

sbeep, merino, history and hreetl- 
ing, 770. 

softwood industry, 349. 
soils and manures in New Zealand, 
511. 

surgical and obstetrical opciatioiis, 
879. 

timber, strength, seasoning, and grad 
ing, 280. 

tlml>erB and th(*lr uses, 446. 
traction farrniug and traction engi- 
neering, 282. 
tractors, 282, 783. 
tr€»es, 44. 

tr(H»8, rxiountaln, of southern Fallfor- 
nla, 348. 

troplsms, animal, 846. 
tumors, nature and cause, 878. 
turnpikes of Now England, 891 
vegetable culture, 38, 637. 

Water law, western, 887. 
wood and other organic structural 
material, 280. 
wood, preservation, 782, 

Booms for spraying truck crops, Va. 

Truck, 893. 

Borax - - 

determination, methods, 313. 
in ferti listers, crop injury from, 
U.S.D.A., 816. 

limits of toxicity, studies, U.S.D.A., 
817. 

Borbhetta soil, fertilizer experiments, 22, 
Bordeaux — ^ 

and oil emulsion spray, 153. 
dust on peach and apple orchards, 
Va„ ,346. I 

mixture and casein, tests, 363. 
mixture, fungicidal value, 48. 


Bordeaux — Continaed. 

mixture, improved form, S53. 
mixture, value against potato peats. 
Mass., 366. 

Boric acid, use in nitrogen determination, 
802. 

Borna disease, etiology of, 671. 

Botany — • 

agricultural, in secondary education, 
597. 

problems In, paper on, 748. 

Botflies, ox, life history, 854, 

Bothrlderldflp, biology of, 666. 
Hott'ifodiplodia theobromw on tea, 646. 
Botrytin oinerea, notes, 46. 

Bolrytls leaf spot, notes, N Y.Htate, 350. 
Hots — 

carbon blsiilphld for, 381, 678. 
in horses, paper on, 878 
{Hte aho Oastrophllus.) 

Botiiliiiu.s antitoxin, review of literature, 
662. 

Botulism — 

and spoiled canned food«i, 261 
cause and prevention, 558. 
from canned asivaiagus, 57. 
from canned ripe olives, 261, 262, 

558. 

from ripe olives, protective measures, 
761. 

outbreaks, 262, 558. 
studies, 57, 761. 

Bourdillou water still, modification, 8. 
Bowlders, blasting with TNT, 278. 

Boys’ clubs — 

in Northern and Western States, 
U.S.O.A., 598. 

ill Southern States, U.S.D.A., 299. 
relation of nature study to, 795. 
Brachydactylism in fowl, 68. 

Bracken rhizomes, feeding value, 869. 
Bracoiiida*, parasites of flies, 361. 

Bruin, zinc content, 758. 

Bran — 

analyses, 560, 769. 
with screenings, analyses, Mich., 03 
(*Vcc al^o Corn, Wheat, Bye, etc.) 
BrusHoliH isthmia on banana, 761. 

Bread — 

changes in, during baking, 363. 
dark, zinc content, 768. 
making, use of lupine seeds in, 255. 
making, use of potatoes In, 255. 
mold in, 162. 
nutritive value, 467. 
protein, nutritive efflcleucy, 459, 
war, composition, 552, 
war, use of wood in, 363. 

(*Sfe€? al»o Flour.) 

Breeding. (See Heretlity, Hybridization. 
Inbreeding, Plant breeding, and 
animaU.) 

Brethenia latifrons n. sp., descrlptioUt 656. 
Bretbesia, new genus, erection, 656, 
Brewers' dried grains, unalyses, 263, 660 ; 
Mass., 866 ; Mich., 03 ; Tex,. 769. 
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lirlek pavements — 

monolitlilc, mileage testa, 578. 
standard speciflcatlons, 891. 

Bridge — 

Jaws in Kansas, 483. 
surveys, field manual, 892. 
concrete, impact tests, 485. 
load concentrations on steel floor- 
joists, 579. 

reInforce<}-concrete, spf^dthationa, 579. 
ste4‘l, design and construction, 489 
toll, In New Ejigland, 891. 

Brines, bromln In, 0. 

British Rainfall Organization, transfer of 
work, 499. 

Brom-cresol purple test for abnormal milk, 
1*09 

Broine gra.ss— 

culture In British (‘olumhla, 733. 
variety tests, Miun., 824. 

Brum in — 

as HtiCd dlKinfeclaut, 140. 
determiiuition in mineral waters, 8 
<tetermlnation In organic Huh8tanc»‘s, 
711. 

Brood (‘oops aiul appliaiues, description, 
XI S D.A., 187 

Brooders, heating with hot water, 187 
Broom 

(*orii, rotation exp(*rlment8, 230. 
corn, yields, Minn , 826. 
millet a«h, fertilizing value, 526. 

Brusla in<*als, aualyses, 162. 

Brown-tall moth— 

i'aterpillai K, injury to .silkworms, S.*i2 
in Cnnuda, paper on, 748, 

Hi ucfKthiuH lutU'vpit, parasitism hy, Okla., 
857. 

firtichuH — 

chitK'fifiis. (8<'C Towpea weevil ) 
ohtectu». {Hot' Bean weevil.) 
(luaiinmarulatus, life history and con- 
trol, Okla , 856. 

rufimanuH, studies, IJ.S.D.A., 548. 
HryojthifUum catycinum^ regeneration. 26 
Bryophyllura, phyalologieal isolation, 435 
Ituviulatru thurheriella, notes, Arlz , 357. 
Buckwheat — 

acid content, relation to soil acidiiv, 
424. 

bran, analyses, Mich., 68. 
early growth In alkali .soil, XJtAh, 28. 
elTect of soil disinfection. 717. 
enzym content, 228. 
feed, analyses, 263. 
hulls, dlgt^stion coefficients, 263. 
middlings, anatysevS, 263. 
rotation eatperlments, 230. 
shorts, analyses, 560. 

Bml — 

formation in maple, 180. 
rot on coconut, notes, 60. 
symbiosis in Ardisia ertopn, 333. 
Buffalo, malarial parasite In blood of, 381, 
679. 


Bulb~-'~ 

connectlng. description, 802. 
mite, anatomy, notes, 666, 

Bnlbs — 

culture, methods, U.8.D.A., 346. 
hardy, in New Zealand, 533. 

Bureau of Markets, produce inspection 
service, 492. 

Burette, new gasometric, description, 109. 
Burgundj^ — 

nilxtuiv, chemistry of, 205. 
mixture, fungicidal value, 48. 
inlxfures, preparation, 146. 

Butter — 

adulteration, detection, 162, 316. 
I’rlsmei Tiuml>er, 316. 
deterioration, caused by Ouhutn lac 
Us, 674 

export trade of Denmark, US DA, 
378. 

fishy flavor in, N.Y.OorneU, 565 
Hour fur infant fetsling, 255, 
household foam test, 162 
imports Into TTiiited Kingdom, statis 
tics, 774. 

Imlustry In New South Wales, stalls* 
tic.s. 774. 

InduKtry In Unitwl States and other 
(ountii(*s, U S D.A., 377. 
keeping qualitleH and flavor, Minn., 
876. 

“ leaky,” cause and prevention, Wi.s , 
377. 

b‘oithin content, N.Y.rorncll, .564, 
legal stamlards for, 473 
making on the farm, U,SD..V, 396. 
making. r51e of baeteda In, 564 
making, trt‘atlse, 269. 
moisture In, method of determination, 
210 . 

off flavor, Whs., 377. 
pieklliig. Ualif , 876. 
yeasts and molds in, 674. 
yield, computation of, 269. 
Buttermilk— 

lemonade, preparation, directions, 
U S D A . 363 

preparation, direetlous, U S.D A., 363. 
semisolkl, fettling value as corn sup 
plement, Kans., 374. 

Butyl alcohol, production proeej^ia, 708. 
Itycliscuif betulcp in Rhine Province, paper 
on, 152. 

Uynin and honlein, Identity of. 411. 
Cabbage — 

blackleg, hot water seed treatment, 245. 
blackleg, notes, N.Y. State, 349. 
blackleg, seed infection, Wls., 350, 
butterfly In Switzerland, 152. 
carbohydrate content, 202. 
carbohydrates, availability, 457. 
digestibility inastomach, 862. 
effect of soil acids on, Wls., 324. 
fertilizer exponmeuts, 22, 223 
leaves, d©ca,| In storage, M.Y State, 360. 
leaves, dried, feeding value, 369. 
maggot, remediest 548. 
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Cabbn ge — Continued. 

maggot, HtMdles, 52. 

Rt>ed, treatment with hot water, 245. 
variety tests, Minn., «Ji5. 
vitamin in, 55C, 759. 
worm, in Wisconsin, 15(J. 
yellows, control, Wls., S50. 

Cables, efficiency tests, 388. 

Cacao — 

brown pod, 350, 541. 
brown rot, notes, 146. 
budding and grafting, 040. 
culture, 43, 443. 
disease, studies, 49. 
industry in Brazil, 640. 

Insects affecting, 451. 
in Tropica, 599. 
l)eBta ill (iranada, 52. 
root diseases, notes, 350. 
rot, studies, 043. 

sanitation as related to disease protec- 
tion, 542. 

thrips, control in Trinidad. 3.57. 
white thread, notes, 145, 350, 541. 
Cachaza, fertilizing value and analyses, 
223. 

Cactus, spineless, feeding value for lambs, 
Calif., 868. 

Cadmium, pharmacological action, 175. 
CoBoma fttrohilina, studies, 248. 

Cafeteria lor hotel einployoea, 458. 

(^affein, effect on catalase production, 259 
Cake. {See Oil cakes and specific mate 
rials, ) 

Calandra oryza {f^ec Rice weevil ) 

Oalche, fertilizing value, on acid soils, 330. 
C^alclum — 

arseuate, cause of injury from, Mieh., 
355. 

ar.senate, studies, Mass,, 356. 
urseiiite, studies. Mass , 356. 
carbonate, use on moor soils, 624. 
cblorid, rOle In concrete hardening, 
582. 

chlorid, use in conserving ammonia, 22. 
content of virgin and cultivated soils, 
621. 

cyanamid and snpen>h 08 phate mix 
tures, experiments, 329, 
cyanamid, effects of Iron oxld or salt 
on, 521. 

C 3 ^anamid, fertilizing value, 624. 
cyanamid, influence of storage on, 328 
determination, Ooo(*h method, 413. 
determination in blood, 413. 
determination in saline media, 710 
fluorld, fertilizing value, 222, 223, 
hypochlorite, use as soil disinfectant, 
718 

raetalwllsm of Infants, 555, 661. 
nitrate, fertilizing value, 721; Calif, 
812. * 
nitrate sodium nitrate, 722 
of carrots, use by man, 760 
oxalate,^ use as stal*dardlzlng agent, 
100 . 

oxid, determination tn lime, 109. 


Calcium — Continued. 

phosphates, determination of composi- 
tion, 110. 

requirement for man and animals, 260, 
salts, effect on magnesium, Calif,, 811. 
salts, feeding, effects on calcium con- 
tent of blood, 758. 
sulphate. {See (lypsum.) 
utilization by swine, Ohio, 470, 

{See also Lime.) 

Calf meals — 

analyses, Ind , 709 ; Mass , 866 ; Mich., 
63 ; N. II., 769. 
use of, notes, 269. 

('alifomla — 

Station, notes, 398, 695, 

Station, report, 899. 

T diversity, noles, 398, 497, 695. 
Calliphora erythrocephala, Empusa disease 
in, 361. 

Calomel, use as purgative after anthel 
mlntics, 675. 

Calorimetry, animal, studies, 259. 

(’alosoma beetles, parasite of, 652. 

Calves — 

birth weight, studies, 171. 
dairy, milk substitutes for feeding, 471. 
fall c. spring, feed t onsumptloii, Kaus., 
264. 

ftH'ding, appetite as guide in, Iowa, 
172. 

feeding experiments, Calif , 874. 
heifer, cost of wintering, Kans., 204. 
raising, Wash., 599. 

Calyelcoceus, new genus, erection, 155. 
Camels — 

attacked by bloodsucking flies, 78. 
breeding in North Africa. 50(1 
Camphor thrips, host plant, 546. 
CampvnotUH pennsylvantcus, note.s, Minn., 
848. 

Oamposella imignata n.g. and u.sp , de- 
scription, 157. 

Campsomeris spp., parasites of white grubs, 
650, 755. 

Camtohrochis, notes, 164. 

Can loaders in sugar industry, 284. 
Canadian Society of Technical Agricultur- 
ists, formation, 499. 

Canal head gates, discharge coefficients, 
274. 

Canals, self-cleaning screen for, 577. 
Canaries, inheritance of exceptional color, 
766. 

Canary dlseasee, 681. 

Candies, energy content, 660, 

Cane. (Bee Sugar cane.) 

Canned foods- ~ 

microorganisms In, 163. 
spoiled, relation to botulism, 261. 
sterilization, 616. 

Canning — 

and preserving, directions and re- 
cipes, 113, 

cold-pack method, 616. 
commercial, 118. 
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Caxtitiiig^plaiit wa«tes In Wisconsin, treat- 
ment* 591. 

CantaloupB. (See Muskmelons.) 

Capnodtum epp, on o]iv(*s, 45. 645. 
Capsaicin, constitution, 707. 

Carabao. (See Water buffalo.) 
Carbohydrate metabolism In experimental 
beriberi, 557. 

(Carbohydrates— 

function in maintenance ration, 305. 
in vegetables, availability, 457. 
variation in leaves, 22(5. 

(’’arbollneum, use against fowl lick, 
U.K.D.A., 262. 

Carbon — 

hi sill ph id, effect on seed germination, 
(Cfillf., 84«. 

blsulpliid, use against hots, 381, 678. 
blsulphid, use as soil disinfectant, 718. 
determination, 9. 
dloxld— 

aHsimllation, 226. 
aasimilation, idle of chlorophyll in, 
527, 627. 

effect on plants, 137. 
effect on soil acidity, 216. 
fertilization with, 723. 816. 
reduction, 226 

volumetric deterralnacion, 412. 
monoxld. determination in blood. 210. 
organic, assitnilution by moss plants, 
226. 

(Cardamoms, methods of cultivating, 414. 
Carditvllia ffuhlimis, studies, 340, 
Carnations, effect of soli <URlnfecti(>n, 718. 
Carotin, rOle in sugar production in plants. 
527, 627, 

(carotlnemla, new clinical picture, 257, 
Cnrotlnoids as fat-soluble vitamin, 257. 
(Ufrporapf^a pomoiiiflla. (8’cc Codling 
moth ) 

(Carrot — 

Juice, nion concentration, 202 
stalk borer, 152 
Carrots — 

calcium of, use by man, 760 
carlmhydrate contents, 202. 
digestibility in stomach, 80C. 
effect of soil disinfection, 717. 
fertilizer experiments, 223. 
growth in stony soiKs, 423. 
seed production in Denmark in 1018, 
185. 

storage rot, notes, N.Y. State, 350. 
variety testa, Minn., 824, 835. 
vitamins In, 461, 566, 769. 

Carvacrol, production of, 608. 

Casein — 

and Bordeaux mixtun\ testa, 863. 

commertial, composition, 111. 

rK^psln digestion of, 166. 

preparation, 269, 

use in food, 264, 

use In glue making, 507, 

Casolnogen, digestion by trypsin, 60. 
Cashew, leaf disease, 46. 

Cassava, variety tests, 280. 


Cas8erol(?fi, soluble lead in glaze of. Iji4. 
Castillela, leaf studies, 488. 

Cast Iron as reinforcement for concrete, 
584. 

Castor — 

beans, lipolytic activity, 707. 
beans, production in French colonial 
possessions, 32. 

beans, ripe and green, oil content, 
Calif., 823. 

oil, insecticidal value, 78. 
oil, use is purgative after anthelmin- 
tics, 675 

Castration, effect on sc’comlary sex char- 
acters, 466. 

Canunrina vgui-aelifoUa diseases Itj Mauri- 
tius, 354 

Cat meat, dctfMdion, 315. 

Catalase — 

action in ye.ist cells, strengthening, 
204. 

apimratus, description, 412. 
coiitenl of blood during anesthesia, 
259. 

content of hens’ eggs, 768. 
determination in blood, 211. 
production — 

effect of adrenalin and thyroid 
on, 258 

effect of cblorin substitution prod- 
ucts, 708. 

effect of py reties and antipyretics 
on, 250. 

effect of water, 258 
relation animal oxidations, 259. 
Cntalpn, Teas’ hybrid, 6tl 
Catalysis, theory and practice, 802. 
Catarrh, nasal, In poultry, notes, Wash., 
397. 

(5itarrhnl fever, malignant, 883. 
Caterpillar, salt-marsh, notes, Anz , 3.57 
('ats, inheritance of coat color, 370, 763. 
Cat tail- 

flour, analyses, 457. 
starch, use for food, 467, 

Cattle — 
beef — 

cost of raising, N.FI., 66. 
dressing percentage, 867. 
energy cost of fattening. Mo., 65. 
feeding, et'onomics of, N T1 , 66 
feeding exjveriments, Kans., 263. 
judging, dlrcetlons, IT.S.D.A., 264. 
management and fei'dlng, U.8.D A., 
264. 

mature v, inimature, 868. 
wintering, Mont., 66. 
branding accredited herds, plans, 877. 
breeding in North Africa, 560. 
business, cost In tick-infested area, 
883. 

census In MnuiAtius, 669. 
contagious abortion In, summary of 
information, 676. 

dairy, indufj^ry, change8#in, U.S.D.A., 
171. 

dairy, Judging contest, methods, 473, 
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CanK^ — Continued. 

dairy, treatise, 269. 
disease, midland, cense, 477. 
dlseasoH In MiSRlsslppi, 381. 

(flee also spedUc diseases.) 
Enropean, accUinatization in Brazil, 
370 

Ilolstein-Friesian, In Great Britain, 
564. 

imi>rov<‘ment In Colombia, 871. 
in Bombay, statistics, 561. 
industry, development In Colombia, 
371. 

Industry In Madagascar, 609. 
industry in relation to banking, 290 
indust rj’ in tick-infested area, 179, 
883. 

Jersey, color marking In, 472. 
plague. (8rc Uinderpt'st.) 
poisoning by range plants. <8cc 
TManis, poisonous ) 
pure-bred, Brazilian market, 370. 
reactors to tuberculin test, retest of, 
476. 

tick, eradication in Alabama, 776 
tick, eradication in I’orto Rico, 779 
tick, eradication, relation to cost of 
cattle. 170, 883. 
tick, life history, studies, 678 
(8ac also Ticks.) 

tulKsrculous, report of Wisconsin de- 
tention farm for, 878. 

(8Vr also Cahes, Cows, Steers^ and 
Zebus.) 

Caullflory in apple trees, 363. 

Caulifi(mer — 

carbobyilrales, availability, 467, 
variety tests, Minn., 836 
(Cecidompia) Mapdiola destructor. (flee 
Hessian fly.) 

Cecum, development in ox, 179. 

('edar — 

distribution and uses, 44. 
rust, eradication, 646. 
rust on apples, relation to cedar trees, 
746 

white, for windbreaks on moist soils, 
Mich , 348. 

Celer> — 

blackheart, control, 541. 
blight, control, 541 
blight, notes, 541. 
digestibility in stomach, 862. 
seeds, preserving value, 114. 

Cell membranes, acidity of, 834. 

Cells, (fee Plant cells.) 

Cellulose — 

chemistry of, 409. 
determination, 612. 
determination in wood, 614. 
wood pulp, nitrattig, 116. 

Cement — 

effects of calcium sulphate on, 588. 
for qnicl^-hardening cAncrete, composi- 
tion, 889» 


Cement — Continued. 

mortar strength, effect of expressing 
mix water, 688. 

plants, potash recovery in, 124, 221. 
(See aiso Concrete.) 

Centranthus ruher, anatomy of polycoty- 
lous seedlings, 725. 

CentrifugiHlzatlou at low temperatures, 
device for, 312. 

Cephateuros spp., notes, 145, 747. 

Ceratitis capitata In Hawaii, studies, 664. 
Ceratornrpin eactorum, notes, 45. 

Ceratodon purpureus, assimilation of or- 
ganic carbon by, 226. 

Ceratoihecrt sesnmoides, oil <»f, nol<‘S, 115 
Cercarla*, encysting, infesting fresh-water 
snails, 678. 

Cervospora — 

ctrf'untMciHsa, injury by, 846. 
fropl'ct on sugar cane, '46 
nicofiano', notes, 46. 
oryzw on rice, 46, 
persona t a on peaiuits, 145, .3.60 
per sonata, studies 542. 
pisi~saUv(T, n.sp., description, 46. 
sechii n.sp , descrlptlorf* t6< 
ritleola, note's, 49. ^ 

OereoHporella 'aeirina‘,'^^UiieH, 46 
Cercotbrips, new g«mus, erection, 154 
Cereal — 

breakfast foods, .analyses, 162 
diseases, 242, 541 
diseases, h»h*<I tieainumf for, 542 
diseases, transmission tbrnugli seed, 
351. 

products, acidity dcienninatlon, II 
pnvducts, nutritive value, 4.56. 
rust, black, in Sweden, studies, 243. 
rust, Iowa, 448. 

smut, infection percent agr's, 351 
smuts, control, 47 ; Calif, 47 
smuts, studies, Calif , 843. 
stripe disease, control, 47. 
stripe disease, Infection rM'rcentages, 
361. 

Cereals — 

breeding experiments, 8 Dak , 827 
culture, Devaux method, 230. 
culture experiments, 8.1>ak., 827; Va., 
436. 

determination of moisture, 415. 
fertilizer experiments, S.Dak., 827 ; 

Va., 436. 
in Tropics, 599. 
lodging In, effect of potash, 530. 
production In Alaska, 93. 
prcMluction In Cuba, 31. 
rOle in nutrition of infants, 462. 
smi treatment with dry heat, 644. 
seeding amounts, effect of phenol oglca I 
conditions, 611, 

source of European supplies, 489. 
variety teats, B.Dak., 827 ; Va., 436, 
(See also Grain and sperific kinds.) 
CerofnaMa sphenophori, notes, 754. 
Ohwtopsis wnea on com, notes, Ohio, 862, 
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Chalcid— 

flies, Javanese, 66. 

fly, new, on Anstraliau builUoK ant, 
169. 

waspB, new species, notes, 159. 
riialcldldK?, parasites of flies, 861. 
Chalcldold flies, revision, 656 
(fharwm graminis, notes, 851. 

(^hareoal — 

absorption of chlorln by, 709 
use as soil disinfectant, 718. 

(^hard, fat-soluble vitamin In, 556 
Charips Irpttminom n.sp , description, 456 
t’harloek, Jointed, pods, fe^vUnj? value, 869 
(7iarloek w(i<»d oak(', feeding value, 369. 
(*haulmoogra oil, bacterieldal action. 777 
t’hee grass, new varieties; for South Dakota, 
SDak., 827 
('heeso — 

blue-veined, mold of, 876. 

Brie, fungus flora of, 877, 

C’ameinlTK'rt, eornpoMltion, 877. 
cottage, inanufacf ur<' from buttermilk, 
Ohio, 378. 

cottage, marketing, U.S.D.A , 173. 
from skim milk, 269 
HerrgArd, studie.s, 774. 

Iniports Into Dnited Kingdom, sta 
tistios, 774 

industry, changes In, U.S.D.A., .378 
Infection with tulH^rcle bacilli, 179 
making — 

exi;K>rimonts, Onltf , 876. 
from pasteurised milk, 565. 
practl<*nl, handbook, 270 
reniKd substitutes In, 566 
rOle of baeterla In, 561 
treatise, 269. 

soft, manufacture of, 27tl. 

Swedish, studies, 774 

f'hntanthiift vhriri, nnaOimy of i»oly- 
cotylous seedlings, 725 
(3)emi<'al industrle.s, Inorganle, progress 
in Oormany, 72 ♦. 

(’liemicals teslCHl at tlie Biirenu of riiemis 
try, 205. 

('lieniistry — 

agricultural, preewuit-day problems, 201 
animal, progress in, .330. 
college Instruction in, criticism. 201. 
colloid, rfde in soil formation, 118 
of starch and <*cllulosc, 409. 
organic, handbook, 310, 
yearbook, 310. 

rheraists, college trained, examination for 
Government service, 201. 

( 'henopodluin oil — 

for Intestinal i*oundworms in poultry, 
Calif., 886. 

in capsules, a8<'arieldiil efficacy, 180 
tbtenopodiww quima seeds, fading value, 
369. 

Cherlmoya for California, 42. 

Cbermes, life histories, 851. 

Cherries — 

black, new" variety, 637. 

fertUiaer experiments, Wi»., 342. 


Cherries — CV>ntlnued. # 

pollination, 534 ; Calif., 832. 
pruning experiments, Calif., 139. 
sour, pruning, Wis , 343. 
spray calendar, Ark., 736. 
stocks for, Calif, 833 
Cherry — 

Mack knot, control, 353 
hrowuj rot, control, 544. 
diseases, spray scliedule, Wash., 8.36 
fruit buds, \vint<*r injury, Wis , 342. 
leaf miner, life historj and control, 
650. 

leaf notes, N Y. State, 350 

Mon 11 in, 150. 

saw'fly In Japan. 1,59. 

Ha wily Ntiidles, S Dak , 850 
wild, fHiisonous to sloek, control, 879 
Chestnut- 

black canker, .studies, 747 
coppice, dendrometrlcal tal)!e for, 7.39 
Clilck- 

embryo, duplicity In, 866 
embryo, effect of abnormal tempe^rn- 
tures on nervous system, 669 
embryo, giyeogen in, 669. 
embryology, treatise, 562 
skeleton, source of calcium, 768. 
t^hicken — 

depluming mite, eradication, 25.3 
llfM', control by naphthalene, 252 
pox, Immunity, Calif., 886; Wash,, 
886 

reclfx-H for cooking. C S D A , 254. 
stiektight fle.a, summary oi Informa- 
tion, Okla., 252. 

(iiiekens. (.SVe Fowis and Poullr^ ) 
Chicks — 

care of, N.J . 885; USDA, 562 
f(‘edlng charts and other suggestions, 
691. 

growing, inanageinenl of, F.S DA , 170 
n»eat r soy bean as corn supplement, 
670 

nitrogen oliminatJon on meat scrap 
and soy bean meal, 670 
\itamin recjulrements, Wis. 375 
Avhlte diarrhea in, effect of artificial 
incubation, Minn., 886 
Chicory, inulin in, 226, 

Children — 

calcium metabolism of, 661. 
fat metabolism of, 60. 
food requirements, 658. (iS'cc ai«o In- 
fants, feeding.) 
mainutiitlon in, 864. 
nutritional disorders, 165. 

Children’s gardens. {See Bchool garden- 
ing.) 

Chllic.s. {See Peppei^) 

Chinin, synonymous with coyo, 537. 

Chir, insects affecting, 357. 

Chk>ramln-T, acti<fi of, experinfbntal study, 
174. 

Chioretono, properties, *8, 
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(Ch^oHdea) BeUQthi» ohsoleta, ($ee Cot- 
ton boIJworm.) 

Ohlorlds— 

absorption by soils, Calif.. 811* 
effect on plant prowl h, 335. 

Chlorln — 

absorption by charc'oal, 709. 
antisoptics. (Kcf Chloriiinln-T, and 
Hypochlorite.) 

determination in t»lood, 712. 
determination in orpanle biibstain'es, 
711. 

deterral nation, method, fill, 
dlalnfectlon for w'nter supplies, Tmo, 
682. 

offlolal method, rnotiiflcation, 506. 
use for retarding flowering of fruit 
trees, 534 

Chloroform, effect on catalase production, 
259. 

ChlorophoruH ftfrvMHrola n, Hp., notes, J58 
(’hlorophvJl — 

rOle in respiration, 4...1. 
r61e in supnr production in plant.s, 
527, 627. 

ChloroKis — 

coiistituthMial, in plants, 350. 
in fruit trees, 48. 
in trees, remedies, 647, 

Choftncphm'a rucurhitanim on chlllea, 145. 
Chocolates, analyses, 162. 

(’’hob^sterin content of hlood and bile in 
absence of lipoids, 258. 

Cholesterol, nephelometric. values of, 
stndtes, 505. 

Chondriome, studies, 228. 

Chrome .vidlow tests in lengthening life 
of (lalnt, 591 

Chromium, effect on plant growth, 525. 
Chromosomes — 

number, in relation to pure straln.s, 
767, 821. 

relation to heredity factors, 5ti0. 
Chrjfmnthcmum cinerariifolium , insecti- 
cidal principle of, 047. 

Cbrysil, a new rubber, 14,3. 

C7hrysohothrh frniomta. {See Apple tre<* 
borer, flat-headed ) 

CUrpHomphalits aurantU on orange -jassa- 
niinc, 52. 

ChrpfOtphtycMfi cn-d(tbiotim, studies, 46 ; 

R. D. A.. 246. 

Chrysopoctonus, new genua, erection, 655. 
Chrif&opoctonus patruelUt n.sp., description, 
655. 

Vhrymfhamnus nauHcoma and Its varie- 
ties, pafHT on, 143. 

Chute, live stock, plans, Mont , 80. 

Cicada, periodical, notes, 356. 

Cieadellida? of South Carolina, S.C., 06, 
Oicuia maculaia, Idewtlfication, 776. 

Cider — 

making in France, 396. 
manufwjtore from fJMInnesota apples, 
Minn.. 316. 

(Jimem leciu-Utrius, ♦ (See Bedbug.) 


Cinchona — 

breeding and selecting methods, 240* 
culture in Java, 537. 

Tropical Itotanlcal Station, notes, 097. 
Cinders, furnace, fertilizing value and 
analyses, 228. 

Cinnamon, i>re8erving value, 114. 

Cirphis lorcytj noU's, 751. 

Citric acid — 

in tomato juice, 315. 
production by fungi, 727. 

Citramyccs sp., studies, 008. 

('■itrus - 

automatic disbudding, 140. 
blast, Calif , 842. 

canker eradication in Florida, 151. 
canker, studies, 040. 
chlorosis, Calif., 842. 
die-back, control, Fla., 837. 
diseases, studies, Calif, 842. 
groves, green inauiires iu, (’’allf, 8.30. 
groves, rejuvenating, Calif., 830, 
groves, winter injury, I-’la., 838. 
gurnnioMs. t'alif, 842, 
mealy luig on avocailos, 546. 
nematode, 842. 

pink disease, 646. 
psorosife, Calif., 842. 
root rots, Calif., 842. 
niht mite, method of control, 5.51. 
seedlings, water (niMure experiments, 
443. 

trees, as affected by alkali, Calif.. 
040, 818. 

tree.s, as nffeided by Rialluiu nitrate, 
(’alif , 814. 

trees, composition during growth, 
Calif., 819. 

trees, fumigation sebeduie, 250. 
white fly. {See While IJy, r liras ) 
Citrus fruits -- 

culture exi»eriinenls, 736. 
effect of illuminating ga.4 on abscission 
of flowiTK. 333 

fertilizer experiments, Calif., 830; 
Fla., 837. 

for Yuma Mesa, Ariz., ,341. 
insects affecting, 451. 
mottling in, Calif., 819. 
stocks for, HO; Calif., 537 
{See a^HH Orang«‘«, IjemouH, rfc ) 

C4tr«« medim, growth-inhibiting substance 
In. 335. 

CUidoBporium fulv^um, notes, 48. 

VJmiq moddermofmi, notes, 361. 

Clm^icepH spp , notes, 474. 

Clemotift vitatbd, variation in* 726. 
Olepsydrina orata, parasitism by, 861. 
Clerlda*, American, new, 751. 

Climate — 

as affei'ted by forests. 642. 
as indicated by tree growth, 418; 

rr.g.D.A., 610. 

of Kansas, studies, 508. 
of Montana, Mont., 807. 
of Routh Afrl<?n, 212. 
of the cotton belt, 0.S.D,A*, 14* 
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Cllniftte— -Continued. 

relation to alfalfa seed production, 
Utah, 800. 

rfde in plum and i)rum‘ pollination, 
Calif., 41. 

world chisalflcatlon, 212. 
alito Meteorology.) 
rilmatlc control, factois of, 713. 
(’llinatolojd<al data. (*Sce Meteorological 
ubH<'rvation.s.) 

nimatology (Nco Meteorology ) 
Ckmo»t(ir}iyft ronm. Inoculation on puta- 
tocH, 246. 

(’lothes lous*'. (Nec ) 

(Mothing, selection and care, U.S.D.A , 898 
(lover — ' 

acid content, relation to soil acidity, 
424. 

alsike, C’ercoHpora leaf Might of, N.Y. 
State, 350, 

ulslke, i>. rwl, Ohio, 829. 
ns silage crop, Wjish., 828 
hitter, as green manure, Calif, 880 
crimson, as green niaiuin*, Va., 427. 
culture 111 Jlritish <'olnnd»ia, 73.3. 
t«'rtlli'/er c'xi>erlmont.s, 223 ; Minn., 820 ; 
Ohio, 636. 

growll) in .'ilKaii soil, Vtah. 28 
hay, eoKt of production, Mo , 188. 
haj me:i!, fcisling value, 369 
Juhe, as milk suhstitute for tahes, 
471. 

Inning < \j>erinients, 523. 

] ed- — 

anthracnose, lades, NY Slate, 350 
as for.Mge crop for pigs, Wi.s , 373 
culluK' on (IraiiHsl hog soil, 29. 
fertlli'/<‘r expi i irnents, 330. 
for weanling pigs, Mont , 67. 
inseet.s affect lag, 743 
leaf spot, notes, N.Y, State, 350. 
iiemnfode disea.sc, 742. 
p aLsike, Ohio, 829. 
rot.atloii experiiiKUits, TT.S D.A , 336 
Hweet. t 8V’c Swe<‘t clover.) 

V. timothy, rotation evperlmcnts, N.Y. 
State, 327 

vJtJimlns in, 556, 759, 
white, (’erco.spora leaf blight of, N.Y. 
Stale, 350. 

white, Rhljsoctonla leaf rot, N.Y. Stale, 
850 

worm, grt^en, on soy beans, control, 

649. 

yields, Minn., 826. 

(Mov€*a, preserving value, 114. 

(’lub w'ork. (See Boys' clubs and Girls' 
clubs.) 

riubroot, control of, 47. 

(^nemidncoptoa gaUinw, control, 253. 

(’oal, brown, use In conserving liquid nue 
nnre, 721. 

('oat color. (&ee Color.) 

Coccldae — 

notes, 165. 

of Australia, new species, 463. 
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Cocclda* — Continued. 

of India, notes, 546. # 

of Michigan, internal parasites of, 164. 
of South Africa, 155. 

('occidiosfs in chicks, reined h^s, Calif., 887. 
Cockroaches, American, control, Minn , 358 
Cockroach(»s in Minn(*H0tu, Minn , 358. 
C'ocoa — 

ana lyses, 162. 
pjoiluction In Tropics, 599. 

Coconut — 

hud rot. note.s, 50, 
hiitlerflj on bananas, 751. 
cake, analys(*s, 770 
diseases, notes, 50, 741 ; <4u.*im, 49. 
dwairf, giowlh and yield, 737 
liber for rop(‘ juaklng, test, 783 
Industry In <iii:im, (inam, 37 
loaf disease, description, 647. 
meal, analyses, 263 ; Mass., 806 ; Tex., 
769 

m(‘al, for lambs, Caltf., 868. 

palm, bleeding disease, 145 

produofs, notes, 12. 

usl ling dis<*ase, stuili(*K, 746 

root disease, 643 

rot, studies, 643. 

(^)eoniits — 

culture exjM'i iinents, 43; (luain, 37 
culture in Java. nioiK^gi 538. 
fertilizer exiaTiment s, (Juain, 37. 
insects ufTiH-ling. 451 ; (iuam, 54 
production in Prench (‘oloiiial posses- 
sions, ,32. 

\ariation in, 640. 

Coeuiri, antiscnibutl<* valu (3 163. 

('odling moth — 

control, Va , 345. 
false, on walnuts, 517. 
notes, 648. 
on walnuts, 547. 
secoml brood, IMass , 356. 

Canomyin pallida attaeklng whit<‘ grubs, 

r»r»o. 

“ (''ofl'em beau ” cause of stock poisoning, 
U.S D.A , 879 

Cofft*!' 

Mack rot. 145. 

culture experiments, (^uam, 37. 

diseases, 46. 

leaf disease, 145, 146. 

TAbenan, diHease, 542. 
substitutes, analyses, 162. 

Cohesion in licpiids, dmnonstration, 334. 
('ohune oil, digestibility, 552 
Coir fiber for rope making, test, 782 
Cola, eulfure tests, 43. 

Cold storage — 

etTect on Insects, Calif., 848. 
of fruits, value, (''allf., 831. 

(Jolcophora lark'^ella, notes, 157, 
Colcofiporium rihicola, ^tudloH, Conn. 8tat<?, 
247, 

Colleges. {Sec Agricultural colleges.) 
Colletes inwquaUHfiimper on, 7*18. 
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0 (filet 0 trichum — 

fflasoaponoidcft, studies, 148; Calif., 
842. 

Undemuthianum ou beans, studies, 242. 
oligoohcBtum, notes, 46. 

Colloid chemistry, rOIe in soil formation, 
118. 

Colloidal reaction, fundamental to growth, 
4:i3. 

Colloids — 

colors of, 768. 

physics and chemistry of, 100. 
plasma, studies, 727. 

Collyhia sp., notes, 160. 

Colon-aerogcnes organisms, clnaslflcation in 
milk, 72 

Colon-typhoid group, Identification and iso- 
lation, 775. 

Color Inheritance — 

aberrant classes, in doves and canaries, 
766. 

In cats. .'176, 763. 

Ill guinea pigs, 764. 
in Jersey ('atlle, 472. 

In mice, 76.'1. 
in pigeons, 764. 
in rabbits, 762, 
of blue feathers, 768. 
triple, in guinea pigs, 764. 
Colorimeter, use in II ion determination, 
220 . 

Coloring materials, use of Chinese ang- 
khak, 416. 

Colts — 

navel ill, Mich , 604. 
navel Infection in, Okia., 661. 
Colydlidap, biology of, 666. 

Community — 

gardens, plans, 738. 

(See also Gardening and School 
gardens.) 

improvement, organizing for, address, 
291. 

(See also Rural community ) 
Complement fixation teats for glanders, .370, 
380, 

Composts, preparation and use, 721, 
Oompsilura (‘oncinnata, studies, 52. 
Concrete — 

and steel, bon<i hetwwn, 486. 
apparatus for measuring wear of, 
U.S.D.A , 83. 

bridges, impact tests, 485. 
bridges, reinforced, specifications, 670. 
burnt earth, reinforced with iron and 
wood, 585. 
chemistry of, 386. 
dipping vat, plans, 770, 786, 
effect of various substances on, 681. 
effect of vibration and pressure on, 
583. 

electrolysis in,C81. 
engineers’ handbook, 580. 
grain bins, loading test, 787, 
in fowna, pressure jforroula, 800. 
laboratory tests, 800. 


Concrete^Continued, 

long-distance wet hafilage, 686. 
methods of curing, effect on compros- 
eive strength, 889. ' 

modulus of elasticity, relation to 
strength, 889. 
pavements — - 
classes, 385. 
design, 801. 

design and construction, 579. 
mileage tests, 578, 
teste, 385. 

paving costs, charts, 685. 
permeability of, 685. 
proportioning, surface area method, 
888 . 

protecting against fire, 800. 
quality as affected by fineness of ce- 
ment, 781. 

quick-hardening, composition, 880. 
reinforctni, con.struction, treatise, 580, 
685. 

reinforced, design tables, 581. 
reinforci'd for rural structures, 187, 
reinforcement with cast iron, tests, 
584. 

roads. (See Roads, concrete ) 
solubility and hydration, 581. 
tension tests, 581. 
use of calcium chlorid In, ,582. 
OondenHC'r, new type, description, 612. 
Conifer needb^s, df'vcdopment and compos! 

tion. 225 
Coniferous — 

industr35 730. 

seedlings, damping off, prevention, 
Calif., 830. 

Conifers, American, chemlstrj- of, 7 
Coniophora, studies, 147. 

Connecticut College, notes, 107. 
Conotrachclus nenuphar. (See riiim cur- 
culio.) 

Contarinia piri, notes, 249. 

Cooking — 

emergency, for large groiips, manual, 
868 . 

(Hiuipmont, camp, construction, 458. 
manual, 458. 

C.Vwiperage stock prod\iction, TT.S.D.A.. 340. 
Cooperation. {See Agricultural coopera- 
tion.) 

Copepoda, collection of, in Honduras, 847. 
Oopidosoma pelechiw, polyembryonie broods, 
studies, 666. 

Copper- 

carbonate, dry, for bunt prevention, 
246. 

carbonate solution, for Invert sugar 
determination, 416. 
content In cultivated soils, 428. 
occurrence In food materials, 768. 
occurrence in human organs, 758. 
Htearnte, fungicidal value, 146. 
sulphate ns soil disinfectant, 718. 
sulphate, effect on alkali salts, Callt, 
818. 
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Copper — Continued. 

sulphate for cereal smuts. Calif., 47. 
sulphate for conMcrvation of liquid 
' manure, 721. 

Cooperas. (See Iron sulphates.) 

Copra — 

Industry In Guam, Guam, 87. 
method for drying, 12. 
products, notes, 12, 

CoptQtermea forimomnutt, notes, 851. 

Corn — 

acid content, relation to soil acidity, 
424. 

acidity determination, 11. 
and oat feed, analyses, Mich., 03. 
as hay crop, Mich., 031. 
as silage crop, Wash., 828. 
ns supplement to alfalfa pasture, 
II.S.DA., 374. 

billbug, studies, Kans., 855. 
hinder, tests, 186. 

borer, European, 159, 250, 301 ; Ohio, 
496. 

hran, analyses, 203, 500 ; Tex., 760. 
bran, digestion coeffleuMits, 203. 
bri'eding (‘xperimeiits, Minn , 338, 731, 
824, 820; S.Duk., 33. 
breeding system, S.Dnk, 231 
bre<*(ling for cold r<‘sistan('(', wis . 337. 
canned, offf'Ct of Jemon julc(‘ on, Calif, 
803. 

chlorin determination, 500 
chop, analyses, Tex., 700. 
cost of production, Mo, IKS. 
culture experiments, 132, 43G; N* 
Dak, 732; Va., 430. 
culture in Argentina, 530. 
culture lu Brazil, 438. 
cult lire in British Columbia, 733. 
culture in Burma, 430, 
cull lire In Uganda, 32, 
culture, teaching methods, 208. 
cytological studies, 432, 
deterioration in, 008, 701, 
families of South Dakota, S Dak , 231. 
feed meal, analyses, 203, 500 , Ind , 
700; Mass., 800; Mich., 03, Tex.. 
769. 

fertilizer experlmeut.s, 22, 123, 132, 
230, 430; Ala.Col., 822; Mass., 320; 
Minju., 731; N.Y.Stiite, 320; Ohio, 
030; Va.. 21, 4.30; Wis,, 327 
flour, analyses, Tex., 700 
flour, or “ gaudes,” In Franee, 255. 
fodder, analyses, Minn,, 785. 
for fattening steers, Nebr , 100. 
for hogs, TeJt,, 100. 

'reeslng Injury, Nebr., 437. 
germ meal, analyses, 760; Did., 700, 
Mass,, 860; Mlcb., 03. 
germination tfests, Nebr., 437. 
gluten feed, analyses, 203, 560, 709 ; 

Mass., 866; Mich., 03; Tex., 700 
gluten feed, feeding value, Kans., 372. 
gluten meal, analyses, Mass,, 866. 
gluten meal, commercial, nutritive 
value, 766, 


Com — Continued. ' 

growth, effect of cyanamld and dicyan- 
diamld, 428. 

growth In alkali soil, Utah, 28, 
harvester, tests, 185, 
hlgh-proteln strain, 231. 
hogging down, TJ.S D.A., 374. 
improvement, effect of Inbreeding and 
crossbreeding, 231. 
inheritance of fasclation, 34. 
insects affecting, 53; Ohio, 852. 
Insects affecting, In Kansas, 232 
leaf hopper, control in Hawaii, 240. 
manuring experiments, N J , 827. 
meal, analyses, 660, 700 ; Mass., 800 ; 
Tex., 709. 

meal deterioration, cause of, 008. 
nutritive value, 457. 
oil, digestion by children, 61. 
oil, effect of mold on, 411. 
pistillate splkelet and flower, cytology 
of, 432. 

planting rates and spacing, 632. 
plowing experiments, 283. 
pollinator, construction and use, 720. 
potash fertilizer for, 125. 
production and consumption, world, 
430. 

production in Kansas, 232. 
products, deficiency aspect, 250. 
products, phosphoric acid content as 
related to vitamin, 250 
protein, nutritive efliclency, 450. 
relation of ear characters to yield, 3*4 
rotation experiments, 23,0 ; Minn , 731 ; 
U S.D.A , 330. 

seed, formaldehyde tn'atment, 542. 
seed testing, rag-doll method, N.Y. 
State, 311. 

sheller, power-distribution tests, 803, 
silage. (8cr Silage ) 
smut in Ohio, description, Ohio, 448 
soft, salt treatment, Wis , 337. 
statistics, T\S.D.A , 731 
stover, effect of drainage, Wis , 384. 
sweet. (8cc *Sweet corn.) 
time of germination and maturity, Va , 
430. 

V. sorghum silage as fet^d for steers, 
Kans , 371. 

varieties, first generation crosses, 
Minn., 338. 

varieties for silage, U.S.D.A., 337. 
varietle-s in Argentina, 530 
variety tests, 132, 430, 633; Mich, 
031; Minn., 731; N.Dak.. 732; Va., 
436. 

white and yellow, comparative nu- 
tritive value, 401. 
yellow, fnt-solublo^ vitamin in, 550. 
yellow pigment, relation to fat- 
soluble vitamin, 257. 

Corncobs — ^ c* 

ground, analyses, Tex , 700. 
ground, feeding val»e, Tex., 800. 
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Cortv*!! University — 

and State Station, afflllation, 40S. 
notes. 93, 990, 900. 

Oornstalks, feeding value, 709. 

Corpus luteum — 

of spermophile, studies, 067. 
origin of in swine, OOH. 

Corral gate, plans, Mont., 80. 

Corrosive sublimate ns milk preservative, 
173. 

CortiHum mlmonioolor, retmxiies, 040. 
CorvuH hrachyrhynchoH, damage done by, 
Okla., 366. 

Corypha ItrvU, fiber from, 631. 

Corythueha. heVula, studies, 749. 
Cosmopolites sordidus — 
notes, 867. 
on 1)annna, 451, 

Cosmopterygidu', new, descriptions, 167. 
Cosmopterifx — 

cJemetihcUa, notes, 167. 
opulenta n.ap , notes, 167. 

Coat of living, studies, 263, 304. 

Coat of production, studies in Kansas, 290 
Cotton — 

American, Increased value, 232. 
anthraenose, studies, S.C , 447. 
aphis, not<‘s, Arlz , 367 
belt, climate of, IT.S 1>.A., 1 i. 
boll disease, notes, 117 
boll weevil, control by dusting ma- 
chinery, U.H D.A,, 780. 
boil weevil, 153; Ariz., 367 
bolhvorm, notes, Ariz, 367. 
boUworni, pink, in Egjpt, control of, 
547. 

boll worm, pink, in Lower California, 
153. 

bollworra, pink, notes, 360, 548 ; Ariz , 
357. 

breeding experiments, Ala., Col., 821, 
Inig, brown, notes, Ariz., 357 
burs, feeding value, Tex,, 309. 
culture experiments, 132, 436 ; Miss,. 

232 ; N.Mex , 829. 
culture In Australia, 233. 
culture, in British Empire, posbibili- 
ties, 233. 

culture in Burma, 436. 
culture in Egypt, extension of, 438. 
culture in Cuam, Guam, 31. 
culture in Peru, 34. 
culture in Uganda, 32. 
culture, slngh'-stalk, 136. 
culture to combat pink boll worm, 547, 
648. 

effect on England’s neutrality during 
Civil War, 894. 

Eg.vptlan, improvement, 232. 
fertlllzi'r experiments, 132, 436 ; Ala., 
Col., 822; N.Mex., 829; Va., 21. 
fertilizer experinoentB In India, 517. 
fertilizer requirements, Tex., 530. 
fertilizers, before v, after planting, 
488. • ^ 

gin fires, source ' and prevention, 
U.S.D.A., 284. 


Cotton — Continued* 

growth on alkali land, N.Mex., 820. 
handling and marketing, problems, 180. 
In British Empire, increased value, 232. 
industry in British Virgin Islands, 
230. 

Industry in French Africa, 230. 
industry in Nyasaland, 438. 
insects in Eg.vpt, 545. 
irrigation experiments, Calif., 823. 
leaf perforator, notes, Ariz., 357, 
leaf worm, notes, Ariz., 367. 
leaves, feeding value, Tex , 631. 
legislation in Tropics, 599. 
plant, analyses, Tex., 630. 
prices, high, Justification, 189. 
root rot spots, 449. 

.sales method.^ of farmers, improve- 
ment, U R D.A , 339. 

Rea Island, improvement, 034. 
seed, production in French colonial 
possessions, 32. 

square daubers, notes, Ariz., 367. 
Stainer, life history and eontrtd, 851. 
hlainer, southwestern note's, Ariz., 867. 
statistics. U.R.D.A., 731. 
tiirlps, note's, Ariz , 357. 
variety tests, 132, 436 ; Calif., 823 ; 
N Mex., 829. 

variety tests in China, 400. 
waiM'bou.ses. e*onstruf*tje)n anel file- pro- 
tectiem, IJ.S.D.A., 390. 
warehousc.s, regulations, U R D.A,, 34. 
wilting disease, 148. 

(’ottonsecd — 

cake, analyse'S, 770 ; Tex., 709. 
cake, feeding value, Nebr , 100 
cold prcK.sed, analyses, Tex., 700. 
cold pn'ssed, fe'C'dlng value, Tex , 369. 
feeei, analy.ses, 263 ; Mass., 806 ; Mich., 
63 ; Tex., 769. 

feed, feeding value, Tex., 369. 
hulls, analyses, Ind., 709. 
me'ul — 

analyses, 203, 620, 600 ; Ind., 

709 ; Mass., 800 ; Midi., 03 ; 
N.ri., 709 ; Tvx., 709. 
as pasture suppleme'ut, Vu , 470. 
feeding value, Kuns., 372. 
for lamtw, Calif., 868. 
moisture content, detctmtnatlon, 
S.C., 413. 

retail prices, U.R.D.A., 831, 
standards, Tex., 168. 
oil, hardened, arsenic and nickel con- 
tent, 610. 

oil, hydrogenated, use In manufacture 
of tin plate, 508. 
oil. Industry In United States, 32, 
oil, sterilization for preparation of 
lipovaccines, 707. 
poisoning of ewes, Okla., 266* 
products, safeguarding feeders of, 
Kan., 64. 

Cottonwood, leaf -mining beetles on, 454. 
Couch grass rhizomes, feeding value, 869* 
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Country — 

ehurch, social service, 101. 

relation with city in Germany, 087. 

(Sec uUo Rural ) 

County agent work in Northern and West- 
ern States, U.S.D.A., 290. 

Cover crops, chemical composition during 
growth, Va., 427. 

Cow stable, plans, 480. 

Cowpen — 

hay, cost of product inn. Mo.. 188 
weevil, four spotted, life history and 
control, Okla,, 860 
Cowpeaw — 

MS gr(‘en mnniire, Cnain, .'tl ; Miss,, 

022 . 

liavlcrium ffolauacrarum on, .'162, 
culture expi'rimeiitR, Tev,, 828. 
early growth in alkali soil, Utah, 28, 
Fusarium root-rot on. 247 
Ct)WR- — 

dalr\, feeding stnff.s for, in California, 
Calif., 71. 

dalr.v, self-feeders for, Va., 471 
fetsling, 200. 

f e d i n g experiments, Calif , 874 ; 

Guam. 74 ; Karis.. 204 ; Wls . :’»7t5. 
in health ami d!R<’ase. 278 
Inheritance of quantity and quality of 
milk, 771. 

milk production. (8('c Milk pioduc- 
tion ) 

inycoKjs of fetal membranes, <ause, 
778 

pasturing c\p( rinieTds, U S D A , .870 
records, ( 8cc Dairy herd records ) 
traumatic piricarditis in, 878 
variation of Ayrshires, 00 ; M<* . 70. 
wintering, .sample rations for, IJ.S D.A , 
204. 

(8cc nlso Calves (ind Caifle.) 
Cow-testing associations in California, 
Calif., 172. 

Coyo, synonymous with obinin, 6.87, 

CK Indicator, bactericidal action, 776. 

Crab apples — 

culture experiments, Minn , 885. 
varieties, Minn , 884 ; S Dak., 8.80 
Cramhun spp. on corn, notes, Ohio, 852, 
Cranberric.s — 

culture in Quebec, 238. 
fertilizer experiments, 441 ; N.J,, 8,87 
proposed Investigations, N.J., 8.87. 
Crane Hies of New York, N.Y.Cornell, 157 
Oauk, driving or driven elements, 8.8 
Cream — 

contests, U.S.D.A., 377. 
foamy, caused by lactose-fermenting 
yeast, 774. 

pasteurization, effects on nonbacterial 
flora of butter, 074. 
preparation for market, 270. 
remade, 674. 

separators, mechanics of, 269. 
yeasts and molds in. 074. 


Creamery-*- ' 

broader field for, 270. 
by-products, utilization, 269. 

Creatin — 

ingestion, studies, 307 
urinary, relation of protein intake to, 
.807 

Creatinin, Ingestion studies, .807. 
(Veatinurl.a in Infants, studies, 307. 
Creosote — 

for fence posts, S.C., 85. 
in wood-stave pipe, effect on potability 
of water, 481. 

oil, heavy, use as wood preservative 
for Kilos, Calif, 894, 
penetration in Douglas fir, 240. 
(VesolK HJid substitutes for oesol soaps, 
076. 

Cres.s sej^ils, limit of germination. .89. 
Oronartium rihicola. (See White pine 
blister rust.) 

Crofi — 

and live stock Improvemeni . coopera- 
tive, organizing for, 291 
incomes, not, before and after the 
war, in Frani'o, 598, 
reports, U 8 D.A., 89, 391, 492. 594, 
890. 

rotations. (Sec Rotation of crops ) 
test.s, error from competition, 27. 
t 'rops — 

and prices in Tunis. 191. 
as afr<‘<‘ted ljy weather in New .Jersey, 
110 . 

as affected by weather in Sweden, 117. 
Irrigated, use by live stock, U 8 D A , 
370. 

outline for se.isonal lnstrn<-f ion, 79.5 
reiative lesistuTH'c to alkali, Utah, 28 
(See oIko Field <*rops ) 
eVowberry, adulterant for marmalades, 415 
Crown gall — 

malignancy and analogy to cancer, R41, 
not ON, 742. 

Crows, control, Okla., 855. 

Crueiferons .seedlings, failure of, 40 
Crude fiber. (Sec Cellulose ) 

Ct^/phaluft nhirtis, studieH, 158. 
CryptoheleostizuH mfiifnster n g and n sp., 
description, 0.5,5. 

Cn/ptomeii/enia spp., parasites of white 
grubs, 550. 

Critpturhynehua spp., noti'S, 159. 
Cryptothripfi florUlenJ^iff, studies, 5t0. 
Cucumber — 

beetle, stripe<l, Infection with wilt or- 
ganisms, 855. 
mildew, control, Guam, .88 
mosaic, “ white pickle,” occurrence. 
Mass., 349, 
wilting disease, 47. 

Cucumbers — 

dlgestihillty in stomach, 802. 
effect of soil disinfect ion, 718 
insects affeevilng, Conn. S^ate, 048, 
variety tc.sis, Minn., 835. 

Culex larvae, new, 662,* 
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Culltlx^an meal, analyses, Mich., 03. 
Cultivation — 

as affecting rainfall, XJ.S.D.A., 617. 
mechanical, in France, 588, 785. 
mechanical, in Tunis, 390. 
mechanical, soil grip attachments, 488 
Cultivators — 

motor, construction and operation, 688 
Widen type, di'scrlptioii, 488. 

Culture media — 

adjustment of road Ion, 72. 
diagnostic, f()r paratyphoid-entcrltldia 
group, 882. 

dry yeast extracts for, 708. 
liquid, for wood-destroying fungi, 225. 
semiliquid, for anaeroldc organisms, 
879. 775. 

soy bean <>ake for, 334. 

Culverts, rein forced-concrete, specifications, 
579. 

Cupferron, use In quantitative analysis. 
802. 

Cuprammunlum w’ashes, studies, 350. 
CupuasRti fat, dlgestlliillty, 552. 

Curdalac as rennet substitute in cheese 
making, Calif., 876. 

Currant — 

aphis, notes, 748 

big bud, notes, 151. 

borers, notes, 748. 

diseases, notes, 748 ; N.Y.State, 350. 

Industry in California, 42. 

loaf spot, notes, N.Y. State, 350. 

root rot, notes, N Y.Stnt(‘, 850. 

rust, prevention. 04,3. 

worm, imported, notes, 748. 

Currants — 

black, reversion aud resl.stance to big 
bud, 150 

insects affecting, 748. 
variety tests, Minn., 834. 

(See (Uso Rlbes.) 

Cutant*ous hypersensltlvencss, studies, 74. 
Cutworm devastation in Canada and date 
of reseeding, 646. 

Cyanamid — 

effect on corn growth, 429. 
fertilizing value, 721. 
transformation Into ammonium sul- 
phate, 623 

transformation into urea, 428. 

Cyanic acid, formation and identification, 
414. 

Cyanld — 

reactions, sensitiveness of, 206. 
synthesis for nitrogenous fertilizers, 
722. 

(See also Hydrocyanic add.) 
Cyanogen compounds, estimation In am- 
monia liquor, 206. 

Cyathea, parasite on, 151. 

Cpeloooniuin' oleaginu%i on olives, 645. 
CylttS fofmioariUA. (See Sweet potato wee- 
vil.) 

OyHooetomuM — | 

adersi n.sp., studies, 776. 

»pp.^ studies, 7f6. 


Cgmatophora ribearia, notes, 748. 
Cymhopogon spp. for paper making, 631. 
Cynipldaa, parasites of flies, 861. 

Cypeme spp. for paper making, 581. 
Cyrtidffi from South America, new genus, 
erection, 167. 

Cystln, rOIo in nutrition, 756. 
Cystollthlasls among Filipinos, 462. 

Daeus — 

ferrugineus, synonymy, 6.53. 
n.spp., description, 653. 

Dahlia n.spp., dtvscrlptlon, 641. 

Dahlias — 

bud variation, 141. 

Inulin in, 226. 

suggested rc vi.slon of genus, 041. 
Dairy — 

barns, construction and (Miulpment, 
Nebr., 285. 

cattle. (Sre Cattle, dalr}*.) 
cows. ( Sec Cows. ) 
farming In India, 563. 
farming In New Jersey, studies, 200. 
farming in Ontario, survey, 688. 
farming in Pennsylvania, I’a., 170. 
farming, trejitise, 263. 
farms, share leases for, 680. 
herd improvement, Nebr., 70. 
herd reconls, value of seven-day test.s, 
504. 

herd records, yearly tests, Mich., 807. 
inspections, Instmctlons for, 378. 
managfnm'ut, n.sefuln<\s« of production 
records, Ohio, SOO. 
pro<luction, records, Mich., 397. 
product H, import Htatlstlcs, 774. 
products, Indian, 563. 
products, off flavors in, Wls , 377. 
products, statistics and marketing, 473. 
product. s, use of, TT.S.D.A., 254. 
school at Rfitti-Z<^ntkoron, reiiort.s, 260 
stock, pasturing exporiraentH, T^S.D.A., 
370. 

stock, tendency to replace Ix^cf and 
work animals, V.S D A., 171. 
Dairying — 

book on, 406. 

In ("himx, 771. 
in India, 771. 
in Italy, 269. 

in Victoria, further development, 508. 
statistical relferences, 174. 

(See alfio Crf'amery, Milk, etc,) 

Dakin's solution. (See Chloramin-T and 
Hypochlorite.) 

Dam cores, hydraulic, pressures In, 578. 
Dams, earth, comstructlon, 884. 
Darlingtonia calif ornica, absorption of 
nutrients by, 629. 

Dasheens — 

use for greens, 138. 
vitamins In, 461. 

Dates for Yuma Mesa, Arlz., 841. 

Datura, breeding experiments, 448, 
Daubentonia tongifoUa, cause of stock 
poisoning, tJ.S.D.A,, 879. 

Day, length of, effect on plant growth, 818, 





mm% o:b’ subjects, 


947 


Death caroas — 

Identification, 770. 
polKonoug to stock, control, 870. 
Deciduous Fruit Station, estabUshment, 
Calif., 095. 

Deer, whitetall, In New York, protection, 
545. 

Decr-fly fever, studios, 470. 

Deficiency diseases. fScc Diet.) 
Dehydration (See Drying.) 

Delaware* — 

College, notes, 707. 

Station, notes, 107, 308, 707. 
Delphastua notes, 45,5. 

Delphinium glaurum or hrowuii, Identlfica* 
tlon, 776. 

Dendrodoohium parfrnne n.sp., notes, 46. 
Dendrophoma sp., notes, 150. 
DendrontilheUa maeroKpora n sp., symbiosis 
with a bacterium, 350. 

Denitrification as affected by organic sub- 
stances, 19 

Department of Agriculture. (8co ignited 
States Departnnuit of Agriculture.) 
Depress aria heracUana on corn, notes, 
Ohio, 852 

Derniacentor reUeulntus, stinlieB, 382. 
Dermanyssus galUner and Liponyssua huraa, 
comparison, T.'.S.D.A., 65(5. 
ru'XtroBc — 

action on amino acids, 210. 
u.se by plants, 728. 

Diabetes — 

boil<‘d vegetables in, 558. 
treatment, 558. 

Diabetic foods, aiujlyses, 162, 

Diahroiica vittata, (Kcc Cucumber beetles, 
striped ) 

Diachasnia spp . studies, 654 
Diurnon(l-i)ar‘k moth on (•al>bag(\ 52. 
Diarrhea, bacillary white, incubation studies, 
Minn., 886. 

Diastase, amylolytic action, method of test- 
ing, 609. 

Diatrtra saccharalia. ((S'cc Sugar cane borer.) 
Dihrachya mrus, parasite of files, 302. 
I)lehloramin-T, action of, 174. 
Dichlorobenzene, p , larvicldal value, 54 
Dlcyaudlamld, effect on corn growth, 429, 
Diet— ■ 

accessory factors, (i8cc Vitamins ) 
antlneuritlc vitnmin in, 865. 
change of type, sugg(‘stlon.s, 365. 
complementary factors, 460, 
deficiency — 

disease, edema as symptom, 760. 
disease, pathogenesis, 166, 403. 
diseases, 463. 

diseases of man and animals, com- 
parison, 776. 

{See also Beriberi, Pellagra, 
Polyneuritis, Rickets, mid 
Scurvy.) 

deficient- 

effect on growth and efficiency, 460. 
effect on Intestines, 463. 


Diet — Continued. ^ 

deficient — continued. 

relation to degeneration of rat 
testes, 468. 

relation to pbosphatic urinary cal- 
culi, 462. 

studies, 468, 064, 665, 666. 607. 
fats ill, dispensability of, 757. 
of children. (8'cc Children.) 
of diabetic patients, 558. 
of employees in anlliii dye Industry, 

803. 

of infants. (8cc Infants ) 
of laborers in Glasgow, studies, 863. 
protein deficiency cause of edema, 557, 

804. 

relation to e<lemii in monkey, 365. 
relation to jiolynein iffs, 360. 
restriet(‘d, eftects, ()2, 
seorhutlc, effect on adrenal glands, 464 
Dietaiies for hospitals for insane, 458. 
Dietetics — 

effect of war food problems on, 364. 
field, relation to social service, 364. 
Dietitian-— 

hospital, greater sphere of usefulness, 
365. 

in soc ial life, rAle, 364. 

TUgitalis, di'velopment of leaf glucosids in, 
227. 

Dheciousness, nature of, 820 
Dioseorea esculmta, culture, 439. 

Diospyrua kaki, eultun' in United Htates, 
Calif, 346 
Diphtheiia — 

antitoxin, .standard ization, methods, 
076 

fra< tioncd antitoxic serums, 475, 

Diplod ia — 

eaeooieola , notes, 49, 646 
corchoti, notes, 145. 
notnlrnsia, studies, ('allf , 842. 

Diplodia on Heveo in Indo-Chlna, 354. 
Dipliing vats - 

concrete, pl;ins, 779, 786. 
plans, Mont., 86. 

Dips and dipping, 174. 

Dlptern feeding on molluska, 454. 
Dipterocarpua piloaua, notes, 840. 

Dirrhinus aarcophagev ii.sp., parasite of 
flesh fly, 551. 

Disease dissmuinatlon In the Tropics, 174. 
Dlsease.s- - 

defleienev. (See Diet deficiency dis- 
eases ) 

of animalvS. (8'ec Animal diseases ) 
of plants. (8Ve Plant diseases ) 
DlBlnfeetants — 

chemical, causes for variation In, 879. 
cresol and substitute's for cn^aol soaps, 
675. 

Distillers’ dried grains, analyses, 263, 560; 

Mich, 63: N.n. 769. 

Ditches, drainage and irrigation, (Sec 
Drainage and |Irrigntion.) 

Dog meat, detocrion, 315. 

Dogs, Imported, focal examination of, 180. 
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Dorbmagnesium for grape fertilization In 
France, 7.37. 

Domestic science. (See Home economics.) 
Doughnuts, energy content, GGO. 

Dougins tlr — ' 

bordered pits in, effect of position of 
tori on creosote penetration, 240. 
tests after long use, 380. 
ties, volinno talile, 240. 
wood analysis, 7. 

Dourlno — 

pathology of, 382. 

(slapziekte) in Koiith Africa, 75. 

Doves, inheritance of exceptional color, 
705. 

Drainage — 

design, paper on, 0,5. 
ditch, foimula for roughness in, 577. 
for mosquito control, Calif., 848 
in (^)lorailo, reports, 478. 
in Holland, projects, 
in India, studies, 277. 
in Michigan, i.Sl. 
laws of Illinois, 481. 
laws of Oregon, 481. 
of irrigat<Ml lands, 780. 
systems m Iowa, runoff determinations, 
81. 

tile, benefits from, Ohio, 482. 
file, experiments, Wis., .384. 
tile, systtmi in Mouth ("arolinn, 277. 
iile, sysleins in West Virginlu, 482 
tile, systems, treatise, ,577. 

Draintlie, farm, sp('CiflcHtlons, 277. 

Drl(*d blood— 

as milk substitute for enlves, 471, 
effect on soil acidity, 810. 
feeding valin', 700, 
fertilizing value, 22; Calif,, 812. 
Krause process, 101. 

Driers, vegetable and fruit, construction, 
U.S D.A., 114. 

Drosopblla, breeding experiments, 707. 
Drought In Kansas, 500. 

Droughts, Australian, relation to air cur- 
rents, TT.S.D.A., 018, 020. 

Drug plants — 

breeding experiments, 443. 
culture, manual, 538 
nomenclature, 43. 

Dry farm crops, treatise, 437. 

Drying — 

industry In Oermany, 417. 
of foods, commercial, 211 . 
of foods, new methods, 507, 

(See alftn Fruits, drying, and Vege- 
tables, drying ) 

Ducklings, disease of, 779. 

Ducks- — 

Interstitial cells In, 008. 
raising, 563. 4 

runner, breeding and management, 
502. 

summeig plumage of, 68 . 

THine sand as substratum for root growth, 

728. ^ 

Duodenuip, TMon concentration of, 553. 


Dust, grain, explosions and fires, preven- 
tion, 284. 

Dusting — 

oxpi'rlments, 541, 551. 
household, increase in metabolism, 
167. 

machinery for cotton boll weevil eon- 
trol, V S.D.A.. 786. 

V. spraying, experiments, 544, 0.37. 

V. spraying, for Qucl)ec, 748. 

Duty of water. (See Irrigation.) 

Dyi'S from waste sulphite liquor, 015 . 
Dynamite — 

effect of soli moisture on efficiency, 
Wis., 384. 

r, horsepower for land clearing, Minn., 

888 . 

Dynamometer, new, description, 2.83. 
Difficinelufs traehypifi/us on sugar enne, 52. 
Dyad er cun — 

alhidlventrij*, notes, Ariz , 357. 
delauneyl, life history and (ontrol, 8.51. 
eutui ellus. (See Cotton stuliu'r ) 
Dysentery, chronic bacterial. (Sec Joline's 
disease.) 

Earth — 

buint, as substitute for stone In con- 
crete, 580. 

excavation, estimation, T7.M.D.A., 83. 
pressures, th(‘ory of, 384. 

Eartiiquake in I’lrginia, TT.S D.A , 020 
ICarlbcnwarc, solubh^ h ad in gl.izt* of, 104 
Earwig, studa's, 851. 

Eccentric, driving or driven elements, 83. 
Ecological investigations, I'fl'ect of tianpt'va- 
tiin* discrepancies, N.Y State, 316 
Economies, rural. (Sec Uural <‘conomics. ) 
Edema — 

as syinidom in food-deficiency diseases, 
760. 

in monkev, obvr'rvn I ions, 365. 
relation to protein deficiency, 557, 
865. 

war, relation to deficiency diseases, 
864. 

EdcHfta meditahimda, life history and con- 
trol, 851. 

E(J(*f?tln, pepsin digestion of, 165. 
Education — 

agricultural. (See Agricultural edu- 
cation.) 

vocational. (See Vocational educa- 
tion.) 

Egg- 

albumin. (See Albumin, egg.) 
breakers, use in frozen-egg plant, di- 
rections, U.S.D.A., 770. 
embryo, relation to axis of symmetry, 
509. 

ovens In Egypt, 69. 
production — 

as affected by Illumination, Calif., 
871, 

egg weight as criterion, 770. 
feed cost, Tex., 876. 
improvement by breeding, Kang., 
873. 
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Egg — Continued. 

production — continued. 

increase In wlnt(‘r, 2G8. 
lnh(‘ritance of, 872, 873 ; Mass., 
872. 

Judging for, N.J., 370 
Reicction of rations, Ohio, 307. 
{Hev alHo tlcriK, laying ) 
Buhstitulca, analyses, l(>i. 
sul)Ktitut(K, h/iking- expcrlm<‘nts, 58. 
Egg-laying contests — 

at Vineland, N..I., 170 
In Australia, 874. 

In Tc-\as, T<'x , 370. 

In western Washington, Wash , 500. 
Eggplant (llseasj'S, 14S. 

Eggs — 

eandliug (h'vh'es, IT S D A , 2riS 
catalase content, 70S, 
cost of prodiK'tion, N.J., 770 
(lef<'cts in, rc\ealed lt.\ cMiulling, 
TJ.S D A , 208 
elc<trical hatclilng’, 0S7 
irn'iihatloii, aitlficial, la EgM>t. 00 
hieultalion, ellert uf abnormal tem 
Iteratiuos. <010. 

packing (fates on curs, TTSI>A, 370 
pfeparalion for niaik<'t, 071. 
pH'serviag, 212, 210; tl S.D.A., 170, 
2.54. 

nH’lpos, TI iS D A , 251 
soft-sb(*llc<i, proventhm, Wls , 3.70 
ElfikoiTi, early gifnvlh ju alkali soil, Vtah, 
28 

E1d<n Ix'i ries, oil from, analysis, 410. 
Elf'cnnipfine, Imilin in, 220, 

Elect il< }>nmping 1(‘sls and scr\ Ice r('c- 
ords, JS2 
Eb'Ct I i( ity — 

on Kansas farms, 501. 
use In rural dl'-tricts of Fran<‘c, 502. 
Electron] I tiUM^ — 

expf'riiJKMits on potaloes, 130 
Inv'ehtigfft ion*>, review, 3S. 

Electrolysis Iff (oncr('t<', studies, 281. 

Electi olytes, intliiene(‘s on plant niein- 
bian(‘a, 1.30. 

Ele( troinetrle titration of amino acids, 
method, 012. 

Ftli'imne ntrorana, notes, 35 
Elcvjitor operators, Minneapolis terminal. 
302. 

Elevatorp — 

and transporters of har, .580. 

( onRtrueti<»n and manngenumt, 401. 
cost of operating. N.Duk., 402. 
farmers’, in Ohio, Ohio, 492. 
grain, plans, 787, 

5~€irtcta, life history, 550. 

Rpp , parasites of white griibN, 649. 

Elk herds, national, U.H.D.A., 864. 

Elm arrlcelamento, description, 450. 
Fmhothrium witMami, studies, 349. 
Embryology of bird’s eggs, 669. 

Embryos, degeneration and absorption, 704. 
Bmmer, variety tests, Minn., 731, 820. 


Fmpna roam, studios, U.S.D.A., 368. # 
EtnpooHca — 

mail, studies, U.S.D.A.. 358, 
sifp , studu'S, U.S.I) A., 359. 

Empusa dia(‘ase. In llb'S, 30i 
Empyema, str<‘ptoc‘occiis, prf'venhon by Iin- 
iminizatioii, 778. 

Endt'lus — 

hnk(Ti, de.scrlptlon, 855 
caUu/raphuif n.'^p., <U‘seription, 855. 
Energy — 

exp<*nditure of women In household 
W'oiK, 107. 

requiremenis in Ufan, biouietric stand- 
ards, 167. 

solfir, al)‘'orption l>y leaves, 730, 

Engi rieering — 

ngricnltnral (8<V' Agticfilturjil en- 
gliU'ering ) 
civil, handbook, 478. 
eoiistriielfou, statii.illy Imb't crminal e, 
fiimlysis, 887. 
data sbc(‘l.s, 487 
highway, handbook, 270. 
household, guid(*, 274. 
hydianlu, fiindamciital basis of, 571 
irrigati(ut, 470. 
stf ucturat, haiidl.ouk, 486. 

Engines — 

for farm use, 282. 
for liiotfu* NeliieleH, 486 
gasoline, eff(‘et of sp.ark advance, 486 
int<‘rnab( ombnstiofi, brake horsepower, 
fornnila, 685. 

internal -< oiubusl ion, weiL-hing litpiid 
fuel In, 586. 
keroHf'ue ns fuel, 586. 
oil, use in indian agt ictilture, 1S4. 

Still, d(‘seript lofi and tests, 580. 
tractor (Kre Tractor engine.s.) 

(8Vr olao this engine i 
Enteritis, chronic*. (Sn .lohne’s disease.) 
Kntero-hepatitis in turkeys, reuuMlb's, CTallf., 
1 887. 

i Entomologle.al work in India, 357. 
Entomology, probbuns in, pap<u' on, 748. 

(SfO alao lusc'cts ) ^ 

Eufomophthora cfnamaphidia n sp., notes, 
Ealif , 852. 

Envelope for pbint breeders, description, 
229. 

Enzym — 

action in fungi, 225 
action on f>rganle substances, 120. 
action, studies, 502. 
activity, effect on etlu'rlzation of tis- 
sues, 129. 

Knzyms — 

dlffstatlc, meamirement of amylolytic 
power, 600. 

fat-spilttlng, rAh' in Immunity, 270. 
lipolytic, in oftve oil, .562. 
lipolytic, inlilbltlcfu by ultrnvlolot rays. 
708. 

proteino(*l|stie and fleptoclastie, In 
green plants, 228. 

Epmitasompia n g„ tfnd n spp., notes, 56. 
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Ephestio kuehvUeUa. (See Flour moth, 
Mediterranean.) 

Epidermal coverings In plants, Importance 
of, 628. 

Epididymis In rats, growth in weight, 550, 
Epilachna — 

borealis, notes, 252. 

corrupta on beans, summary of infor- 
mation, TT.K T).A., 252. 

Epilobium roseum and E. panHfiorum, re- 
ciprocal hybrids, 128. 

Epithelioma, contagious — 
in California. Calif., 886. 
in Washington, Wash., 880. 

Epitriw — 

cucumcris. (See Potato flca boetle.) 
juaeula, notes, N.J , 8411. 

Epsom salts, place In poultry ration, N..T., 
872. 

Equalizers — 

analyses, 186. 

and hitches for agricultural machinery, 
28.3. 

Equisetum app., transpiration, compfirison, 
629. 

Equlsetum, water requirement and adapta- 
tion, 628. 

Eranthia hpemalia, variation in, 725. 

Erao! maculatua attacking white grubs, 550. 
Ergot on Paapalum leave, 474. 
Eriocampoidea matsumotonis n sp., de- 
scription, 159. 

Eriophpea oleieorua, (See Citrus rust 
mite. ) 

Eriaoma lanigera, notes, 648. 

Eryaiphe — 

potyffoni, notes, 146. 
tuckerl, notes, 41). 

Essential oils — 

preserving value, 114. 

table of refractive IndiccB, 712. 

treatise, 8. 

Eatipmena aertBa. (See Caterpillar, salt- 
marsh.) 

Ether — • 

effect on catalase production, 250. 
extract of soy - bean leaves, studies, 
411. 

Ethylene, effect on abscission of flowers, 
333. 

Ethylhydrocupreln hydrochlorld, toxicity of, 
880. 

Eubiomyia ocUoaomw, life history, 652. 
Eubraehymera debilia, parasitism by, 8. 

Dak., 850. 

Eucalyptus— - 

n.spp., description, 348. 
pumila, oil analysis, 348 
regnana, growth, studies, 739. 
Eucalyptus — 

oil, germicidal activity, 174. 
rate of growth In rfew Zealand, 540. 
species, growth measurements, Calif,, 
838. 

Eucepeu {Oryptorhynchm) t Matw, notes, 
156. 


Euglobulln — 

immunizing power, 476. 
vaccinal, mode of action, 476. 

Eumerua atriffatua, notes, 648. 

Euoplothrips, new genus, erection, 154. 
Euproctia chryaorrheea. (See Brown- tall 
moth.) 

Europasca sp., notes, 249. 

EmeMatua impictiventria, notes, Arlz., 367. 
Emtrophua bicolor, notes, 168, 

Eutermca morio, on sngar cane, 62. 
Eutetticp tenella, (See Beet leaf-hopper.) 
Euthripa camerofU n.sp., description, 648. 
EutrUra ewile, parasite of white grubs, 650. 
Eutrimidea jorieaii, parasite of white grubs, 
660. 

Evaporation — 

from soils, experiments, 513. 
in forcHts, 117. 

loss of rainfall from, TJ,8 D.A,, 318. 
relation to wind flow and temperature, 

511. 

Evaporative capacity, use of term, U.8 D A., 
618. 

Evergreen leaves, fat storing by, 4.33. 

Ewes — 

breeding, rations for wintering, tests, 
Okla., 264. 

poisoning by cotton seed, Okla , 265. 
Excavation, inuchiiu'ry and costs, 482. 
Eitoascua deformans, studies, 40. 
Experiment station — 

eslabllshment li) Algeria, 494. 
for tig culture In Calif ornia, 94. 
opening at Tifton, Oa., 197. 
opening in Han Domingo, 198. 
Experiment Station Ilecord — 
ba(‘k munbej's available, 5. 
changes in, 4. 

Experiment stations — 

cooperation and coordination of work, 
editorial on, 304. 
in Brazil, 199, 800. 
laws concerning, U.H.I) A., 496. 
relation to Office of Farm Manage- 
ment, 789. 

work and expenditures. U.B.D.A., 693. 
(See also Alabama, Arizona, etc.) 
Explosives — 

effect of soil moisture on, Wis., 384. 
for subsoil lug, 183. 
use in land clearing, 183, 278. 
r, horse power for land clearing, 
Minn., 888, 

Extension work. (See Agricultural exten- 
sion.) 

Fabrics, water resistance of, 417, 
Fallowing, cultivated v. uncultivated, 
Calif., 822. 

False silver leaf, description, 160. 

Fannia aanioularia — 

Empuaa disease In, 361. 
n.sp., parasite of white grubs, 660. 
Farcy. (See Glanders.) 

Farina, manufacture from potatoes, 211. 
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Farm — 

accounting, Mich., 694. 
accounting, model forms for, 491. 
accounting on peasant farms, 790. 
accounting, value of double-entry book- 
keeping, 895. 

animals. (See lilve stock and Ani- 
mals.) 

building ventilation, notes, 86. 
buildings, plana, ‘285, 687 ; Calif., 894. 
bureau, county, organization plan, 
U.a.r).A., 289'. 
bureaus, function, 790. 
cost system, 290. 

costs in Ireland, determination, 59.'! 
credit. (See Agricultural credit ) 
engines, handbook. 282. 
galea, plans, 285, 
labor (Sec Agricultural labor.) 
land, price variations, 804. 
leases, collective, in Italy, 401. 
lighting plants, storage batteries for, 
86 

loans. Federal, plans for use, 87. 
machinery. (See Agricultural ma- 
chinery ) 
management — 

distinction from rural economics, 
789. 

extension teaching In, 897. 
in the South, testing efiiclency, 
XT.g.DA, 895 
in Victoria, 593 
research pro feet s, 789 
survey In New .Tersey, 290. 
survey in Ontario, 200, 688. 
survey in I Vniisylvanla. Pa, 170. 
managers, compenKatl(m for, 689. 
mechanics, instruction In Argentina, 
294. 

memorandum l>ook, 500. 
organization, as affecting costs of pro- 
duction, 88. 

organization, use of Investigational 
data, 789. 

power projecls, proposed, F.S T) A , 
892. 

products — 

cost data, Mich., 397. 
grading in New Hampshire, notes, 
289. 

Inspection, TT.H.D.A., 191. 
minimum price system, 391. 
warehouses, operation, N.C., 392. 
(See also Agricultural products.) 
profits and losses, plan for sharing, 
598. 

publicity, Wash., 397. 

State, outline of project, 490. 
tenancy, evils of In United States, 288. 
tenancy In Great Britain, 287. 

(See also I.«and tenure) 
timbers, methods of treatment, S.C., 
85. 

wagons, tractive resistance, Calif., 894. 
water supply in Canada, 675. 


Farmers** 

and city labor, common interesto, v(S9. 
and finance, address, 87. 
and the new day, 286. 
crofllt rating, 87. 

fuller representation in politics, 286. 
Farmers’ — 

Bulletins adapted to use by teachers, 
U.H.D.A., 299, 396, 598. 

Exchange, Eastern States, jdan, 289. 
Iiistifute.s in United States, U.S.D.A., 
,390. 

Forming — 

by motor, 588. 
by the State, proposed, 491. 
dairy. (See Thiiry farming ) 
effect of foreign exchange on. 894. 
in the South, economic factors affect- 
ing, U.S.U.A., 731. 

(See also Agriculture ) 

F^rms — 

family supplies furnlshf^l by, 805. 
fire control on, 789. 

ParmKt(‘ad8, beautifying, U S D.A.. 838. 
Fa.sciatlon in plants, studies, 332. 

Fat — 

analysis and chemistry, 7. 
determination in feces, new method, 
506. 

<‘xtractlon apparatus, 207. 

in the diet, dispensability of, 757. 

In the diet, minimum, 165 
metabolism of infants, 6H, 55.5 
produetion. biotechnology, 203 
.stoHng by evergrwui foliage, 433. 

Pat.s — 

(atalytic reduction with palladium, 
409. 

glycerol from, 757. 

hardiuied, nickel and arseni(‘ (‘onteut, 
610. 

In Germany Iw'fore and during the war, 
362 

in (Jennany in war time, 552. 
method for detecting rancidity, modi- 
fication, 505 

replacement of glycerol bjf' higher al- 
cohols, 757. 
sj nthesis of, 409. 
vegetable, digestibility, 552. 

(Nee also Oils.) 

Fat -soluble A. (See Vitamin.) 

Fatty acids — 

nephelometric values of, 505. 
of differc^nt molecular weight, identi- 
fication, 416. 
retarding notion, 810. 

Favolas curopwrus^ description, 51. 
Feathers, blue color in, cau.se of, 768. 

Feces — 

fat detorminnticfi In, now method, 506. 

floral content, of children, 260, 

of Imported dogs, 180. 

of infants, fat content, 90 - 

zinc content^* 758. 

zinc determinatloTi in, 710. 
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Federal — 

departments as source of information 
for libraries, 594, 

farm loan act, suggestt^d amend- 
ments, 089. 

farm loans, plans for use, 87. 
land bank bonds, future of, (189. 
Feeding — - 

experiments, Cows, IMgs, cto.) 

racks, plans, 28.5 ; Mont., 86. 

Feeding stuflf.s — 
chart, 770. 

digestibility, Tex., .369. 
drying, 417. 

fertllissor constltuentvS, Mass., 860, 
for dairy cows, Calif., 71 ; Ohio, 490. 
from waste KUlpliite liquor, 6ir>. 
Inspection and analyses, 203, 500, 709; 
Ind., 769; Mass., 866; Me.. 63; 
Mleh., 03; KlI., 709; Tex., 709. 
lalwding as to nutritive value, 253, 
law in Texas, Tex., 370. 
low grade, Mas.s., 806. 
microscopic analysis, 409. 
nonprotein nitrogen content, 409, 
protein analyses, 210. 
wartime, in (jk'imany, .309. 

(j8cc also fiproi/lo kiwi ft.) 

Feni'c posts, methods of treatment, HC., 
85. 

Fences — 

portable, plans, 285. 

Wire, for pastures. 282. 

Fermentation, alcoholic, Inhibition by pre- 
servatives, 600, 

Ferments. (8Vf Enzyxns.) 

Fern wh^vU, Australian, notes, ,549. 

Ferns — 

collecting, TJ.S.F A.. 724. 
poisonous to stock, control, 879. 
Ferrie hydroxld, fertilizing value, 222. 

{See also Iron ) 

Fertility, use of term, 629. 

Fertilization, problems, 262. 

Fertilizer — 

experiments — > 

(Vncluslous, Ohio, 516 ; Wash., 
^517. 

In Germany, 516. 

In India, 218, 518. 

In Iowa, .516. 
in Netherlands, 128. 
long-time, on same soil, value, 
720. 

on Borbhetia soil, 22. 
on seed beds, 518. 

(ffee also special crops.) 

Industry, surv(‘y. tJ.S.D.A., 19. 
law, Mass., 28. 
laws In Pennsylvania, 381. 
materials, retail prices, reixirt, TT 8.D.A., 
381. • 

mixtures and composts, 721. 
requirements of soil. (fitce Rolls.) 
Fertilisers — * / 

animal, use, 828. 
borax in, deterullnation, 313. 


EV'rtlllzers — Continued. 

borax In, effect on crops, U.S.D.A,, 816. 
combined, effect on yield of oats, 719. 
date of application to cotton, 438. 
from waste sulphite liquor, 615. 
inspection and analysi^s; Calif., 223 ; 

Mass., 817; Mo., 223; N..I„ 432; 
R I., 526 ; R C., 23 ; T<‘X., 527. 
inspection and analyses in C’anada, 

724. 

inspection and analyse.^ in Florida, 

817. 

inspe<‘tion and analyses in TiOulslana, 
28. 

inspection and analyses In Maryland, 
223 

Inspection and analyses in North 
(Carolina, 223, 526. 

inspection and onalyNcs in Pennsyl- 

vania, 3.31. 

inspection and analyses in Porto Rico, 
620. 

inspection and and analyses in Vir- 
ginia, 817, 818. 
inspection and control, 526. 
lnsp<^{*tion in Rpain, 526. 
nitrogenous. (8Vc Nitrogenous fertili- 
zers. ) 

organic, bacterizntion, 520. 
phosphntle. (8cc Phosphates ) 
production and use in Egypt, 127 
production aiKl use in .[apan, 218. 
production and use in .South Africa, 
21 . 

potash. (See Potash.) 

purchasing siiggestiona, Wash , 397. 

raw materials In Southern Rtalcn, 525. 

recmlntions, U S.l") A , 128 

relation to crop production. Va , 21. 

relation to food production, 20 

relation to soil fertility, 515 

textbook, 719. 

use in Germany, 515. 

use in India tea districts, 518. 

use in New Jersey, 201. 

use on pastures, 720. 

use on sandy soils, Wls., 327. 

(See also sperifle materials ) 

Fertllizin, formation in egg, 262. 

Feseue, meadow. (Sec Meadow fescue.) 
Fet<*ritn — 

prussic acid content, Fla., 830. 
variety tests, Tex., 828. 

Fevers in the Ti*oplcs, 174. 
leilier— 

crude. (See Cellulose.) 
from Bourbon palm. 531. 
manlla, for hoisting cables, tests, 888. 
plants, legislation in Tropics, 599 
plants, production in Cuba, 31. 
ropes, mechanical properties, 782. 
Fibers — 

estimation In paper, 12. 
vegetable, use In paper making, 116. 
(Bee also Hemp, Ileneqnen. etc.) 

Fibrin, digestion by trypsin, 60. 

Pioaria wrna, variation in, 725. 
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Field crops — 

cost of production, Mo., 188. 

inspection, official, 630. 

work In Aebum, 132. 

work In Bengal, 132. 

work in British Virgin Islands, 230. 

work In Burma, 43(3. 

work in Cuba, 31. 

work in India, 132. 

work In Madras, 430. 

work in Mlnuosotii, Mlim , 826, 820. 

work In Nigeria, 4.30 

work in Ontario, 229, 230. 

work In Rhodesia, 230. 

work in Uganda, 32. 

work on the Gold ('oast, 23o. 

(Seo also Crops, For:ig<'^ crops, Root 
crops, etc,) 

Field experiments, standardization, 28, 629. 
Field layouts, diagrams, 184. 

borer, stndle.s, 464. 

<‘xperimcul station in California, 04. 
prc'paratlon.s, analyM's, 102 
Flgs- 

eaprifloatlon, studu'S, ('alif , 831. 
eiiltnre experliaenls, 730 
for Inina Mesa, Air/: , 3 41. 

Filao tits' diseas< s in Maui it ins, 364. 
Fifana {/nlJinanim n sp , (h'sciiptbm, 180 
Filter press waste, leitilizing \alue and 
analyses, 223. 

Filters, membrane, for ehi’inlcal analyses, 
411. 

Fir— 

diseases in Switzerland, 60. 

Industry, liandiiook, ,319. 

Fire— 

blight, notes, 04.6, 740 
insuranee, mutual, USUA., <589. 
prevention on farms, 188, 789. 

I’lres — 

lorest, (^'CT Forest Ores ) 
in e<»tton gins, source and prevention, 
IT.S.D.A., 284. 

Fish- 

canned, effect of lemon julei’ on, Calif , 
863. 

cantK'd, mim'oorganisms in, 104. 
drying, vacuum process, 507. 
dumplings, eanne<l, description and 
analyses, 662. 
meal, analyses, Mass., 800. 
meal, feeding value lor pigs, Ala.Col., 
870; Calif., 871. 

oil, drying tendenclw, tests, 591. 
oil, hydrogenated, use in tin plate 
manufacture, 508. 

pudding, muned, description and 
analyses, 552. 

sausage, dc^sorlptlon and analyses, 552. 
scrap, analyses, 203. 
max— 

chaff, analyses, 417. 
culture exiierlments, N.I>ak„ 732. 
growth, early, In alkali soil, Utah, 28. 
industry in Australia, 233- 
Indastry in Ontario, outlook, 230. 


Flax — Continued. 

rotation experiments, U.S.D.A., 32iB, 
variety tests, Minn., 824 ; N.Dak,, 732 ; 
U.S.D.A., 337. 

Flics— 

bloodsucking, attacking camels, 78. 

Einpusa disease, 301. 

feeding on mollusks, life history, 454. 

habits, 301, 453. 

house. (8cc House ffy.) 

in house and hospital, 152. 

parasites of, 361. 

muscoid, new genera and specioH, 167 
laipce, occurronce in bottled milk, 173. 
white. (See White fly.) 

Floats. (See Phosphate, rock.) 

Flood — 

control, plans and works in California, 
479. 

protection works, plans and contracts 
In Ohio, 479. 

FIoikIs — 

oui.se and effects, 672. 
maximnin, ditatribution of, U S.D.A , 
618, G20. 
remedies, 082. 

Flora — 

of District of Colninliia and vicinity, 
223, 

of Florida E\ergla(les, 724 
of Hawaiian lsland‘j, 721 
of Htewait Island, New Zc*aland, taxo- 
nomic distribution, 724. 

(8’(C also Vegetation,) 

Florida — 

station, nott'N, .300, 6t)5, 797. 
University, notes, 300. 

Flour — 

adult ei ants, detiM tion, 415 
analyse.s, 861. 
baking test, 93. 

Federal price control, N.Hak., 402. 
Graham, analyses, Tex , 769 
Graham, digi'stibiltty as affected by 
milling, 254. 

insects affecting. 152, 153, ^»1. 
methods of fumigation, Ibw. 
milling, yield formula, 861. 
mills of Minnesota, 392. 
moth, effect of gaseous reagents on, 
163. 

moth, Mediterranean, 1.5,3 
moth. Mediterranean, life history, 
notes, 854. 

rod dog, analyses, 263, 560 ; Ind , 769 ; 

Mass., 866 : Mich , 03 ; N.H , TtJO. 
(See aleo Bread.) 

Flower — 

color, studies and tiieories, 333. 
culture, inaniiaL 43. 
gardening, treanse, 43 
Flowers (Sec Plants, ornamental.) 
Flumes — 

irrigation, r^pbieing wootl with metal, 
780. 

wooden, roofing jjftiper lining for, 576. 
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Foam teH tor detection of butter eubstl- 
tuies, 162. 

Fodder croi>s. (See Forage crops.) 

Fomea — 

atmoms, studies, TJ.S.D.A., 248. 
officinalis, cause of roof decay, 249. 
pseudoferr&ns ii.sp., notes, 046. 
spp., notes, 646, 647. 

Fomes root rot on currants, N.Y.State, 
350. 

Pontarin spp., migration of, 765. 

Food — 

adulteration, history, and control, 863. 
and nutrition, monograph, 66. 
and public health, 268. 
and public health, in South Africa, 
468. 

calendar, description, 364. 
chemistry, progress In 1914, 263, 
ebeinlstry, survey of literature, 669. 
control from standpoint of nutrition, 
263. 

factors in gastroenterology, 466. 
for family of five, 458. 

Judging, discussion, 456. 
pastes, analyses, 162. 
plants, American, 432. 
poisoning, botullnus, 568. 
poisoning, cause of gastroenteritis, 003. 
prices In 1914 and 1920, 755. 
Products Inspection Law, rules and 
regulations, U.S.D.A., 100. 
provision by Government for women 
employees, 863. 
recipes, foreign, tested. 304. 
requirements of man, 658. 
restriction during war, effect on mor- 
tality, 469. 

situation in France during the war, 
466. 

situation in Germany, 592, 667, 0S7, 
situation in .Japan, 864. 
supply, assurance of, through contracts, 
189. 

supply, cooi>eratlon in, 652. 
supply, economic position of UnltcKl 
Kingdom, 189. 
suppbX.ln -wartime, 561. 
supply of a nation, conservation prin- 
ciples, 766. 

supply, world, studies, 790. 

use and preparation, 208, 364, 755. 

waste in hospitals, 468. 

Poods — 

and markets d(‘partment, State, use to 
fruit growers, 289. 
canned. (See Canned foods.) 

<-ereal, treatise, 456. 
copper content, 768. 
drying. (See Drying.) 
extra, energy content, 659. 
gastric response 861. 

Infant, analyses, 162, 
lowered nutritive value of, in Ger- 
many, p63, 

perishable, design of /railroad cars In 
England for, J589. 


Foods — Continued, 

plant adulterants, detection, 416. 
preparation in quantity, 868. 
preservation, manual, 804. 
treatise, 668. 
zinc content, 768. 
zinc determination In, 710. 

Foragt» — 

plants In France, treatise, 487. 
poisoning by ergot, 474. 
poisoning. {Sec also Plants, poison- 
ous. ) 

substitutes, feeding value, 769. 

Forage crops — 
diseases, 641. 

for -weanling pigs, Mont., 67. 

In Virginia, Va., 436. 
production in (’uba, 31. 

(Sec also Hpfx’ial crops.) 

Forest — 

administration. (See Forestry.) 
clearing machinery In Germany, 278. 
communities, need for organization of, 

44. 

conservation, paper on, 738 
depletion in the South, 303. 
devastation, prevention, 347. 
distribution, factors affecting, 142, 
districts, value for san/itoria, 639. 
fire laws, of Oregon, 142. 
fire reports, 45. 
fires, all plane patrol, 347 
fire.s and cJimato In ('allfornla, 347. 
fires In New Jersey, report, 142, 
fires in Oregon, 45. 
land, treatment after logging, 445 
laws in Ajistrlan territory returned to 
Italy, 642. 

laws In (\inada, 640. 
laws In Virginia, 839. 
mapping, use of seaplanes in, 445, 
mensuration, allncment ebarts In, 239. 
physiography In South Australia, 122, 
planting experiments, Minn., 8,39. 
policy for Ohio, Ohio, 839. 
policy, national, 239, 444, 739 ; TT.S D.A., 
346. 

products laboratory, establishment in 
Australia, 99. 

Products LalK>ratory, Importance and 
scope, 640. 

product.*?, manufacture and use, 44. 
products of Tonkin, Inventory, 642. 
protection In Canada, 445, 
reconstruction and exploitation in 
France, 141. 
renewal In France, 840. 

Besoarch Institute, progress report, 
446. 

seiHis. (See Tree seeds.) 

Service, rating scale for foresters, 840. 
slash, infected, disposal on timber 
areas, 445. 

thinning areas In Sweden, 642. 
trees. (See Trees.) 
woods and trees, 689. 
woods of Cyronalca, 540. 
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Forestatloii — 
in India, 44. 

In United Kingdom, 5^0, TJ?0, 
policy In South Africa, 51 a. 

Forestry — 

College, Royal, In Italy, 098. 
education in Italy, 698. 
for returned soldiers, 44. 
in Adlrondacks, cost data, 415 
In Australia, 239, 839. 

In Austria-Hungary, statistics, 291. 
in Burma, 639. 

In Canada, 445. 

In France, 640, 738. 

In India, 43, 738. 
in New York, 642. 

In Tennsylvanla, 642. 
in Philippines, 539. 

In Scotland, 540. 
in Virginia, 830. 

Insects In relation to, 153. 
instruction, higher, in Prussia, 304. 
instruction, university, 403. 
manual, 43. 

private, adjacent to National Forests. 
839. 

private, In France. 839. 
private, In Pennsylvania, 445. 
private. State control for, 444. 
private, suggestions, 444. 

Forests — 

coIotiIhI. in France, 446. 
efToct on climate, 642. 
growth and yield statist Ics of the 
.Turn, S30. 

hardwood, lumbering In New York, 444. 
in IVance, effect.'fl of war on, 287. 
industries dependent upon, 540 
National, cooperation \^Itli adjacent 

private lands, 839. 

National, in Oregon, recreational fea- 
tures, XT.S T) A , 141, 

National, range development, 540. 
National, recreational features, U.S 
D.A.. 141, 142, 348. 

National, relation to water .supply, 

681. 

National, statistics of, F.8 D A., 318 
National, stumpngc appraisals, 239. 
of Canada, limitations of, 540. 
of Greece, 540. 
of Mexico, 45. 

of Quebec, regeneration survey, 445. 
of Saxony, 45. 
of Transcaucasia, 840. 
of Union of South Africa, 46. 
of Virginia, 540, 642. 
of Western Australia, 45. 
precipitation and evaporation in, 117. 
tropical, of Africa, 446. 

Forficula mricularkt, studies, 861. 
Formaldehyde — 

for cereal smuts, Calif., 47. 
inhibit! ve effect on fermentation, 609 
polymerlasation to sugar, 628, 627. 
u«e a» milk preservative, Mo., 207. 


Formaldehyde — Continued. 

use in conservation of liquid mtfnurc, 
721. 

Formica rxsrrtoidvff, proctotrypld InqulUnc 
with, 752. 

Formol, use as soil disinfectant, 718. 

Foul brood — 

American, U.S U.A , 857, 859. 
Kuropean, behavior of bees affected by, 
U.8.D.A, 850. 
law in Texas, Tex., 362 
Fowl — 

choler.i, Immunization, R.I., 78. 
diseases, 681. 

mite, tropical, life history and con- 
trol, TTSU.A., 656. 
parnslles, 681. 

plague in Argentina, studies, 383. 
tick, eradication, U.S.D.A , 262. 

Fowls — 

brachydactyly in, 765, 

Coinish, new variety, 268. 
effect of alcohol on hc'redity in, 766 
egg production, egg weight as crite- 
rion, 770. 

egg production, judging, N.J., 376. 
heredity in. {See IhTedity, in fowls.) 
h(‘rm.aphrodite, studies, 466. 
interstitial cells in, 668. 
n(‘w nematode In, ISO. 
preferential nicatlug, studies, 502. 

(ffre also Poultry ) 

Fj onklintcllfi 1 (tricorn o, n sp , description, 
648. 

Pn'czlug injury of seed corn, studies, Nebr., 
4.37 

Freezing point depressionR as affected by 
irrigation water, 119. 

French Agricultural Congress — 
editorial, 701. 
proceedings, 790. 

Frit fly, Ruropenn, in North America, 654. 
Froghopper blight — 

on sugar cane in Trinidad, 356. 
relation to rainfall, 510. 

Frost — 

control, effects on fruit tre^, 440. 
in temperate climates, geological im- 
portance, 423. 

necrosis of potato tubers, WTs , 148. 
prediction, 214. 

Fructose, fermentation of, 709. 

Fmit^ — 

by pnxluets, experiments with, 137. 
diseases In Ontario, 150, 544. 
diseases, literature on, 541. 
driers, construction. U.S.D.A., 114, 
flies of Japan, studies, 652. 
fly, Mediterranean, in Hawaii, studies, 
654. 

growing, disease factor In, Wash , 699 
juices, conduct! *i1y measurements, 228. 
Juices, spectroscopic titration, 612. 
moth, oriental. (See Peach moth, ori- 
ental.) • 

stocks, testiS' 737. 
tree chloiojsls, 48. • 
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Fruit — CuntluuerL 

t(»*w silver loaf, 48, 150. 
trees as bushes, culture, 534, 
trees, dusting v spraying, 644. 
trees, old, grafting, 684. 
trees, pruning wounds, covering for, 
Cttllf., 833. 

trees, retarding flowering of, 634. 
trees, valuation, methods, 238. 
trees, windbreaks for, Minn., 834. 
trees, winter Injury in 1017-18, 343 ; 
N. J., 835. 

trees, young, pruning, 631 ; (^alif,, 138 
Fruits — 

blooming dates In Niagara Peninsula, 
188. 

breeding and selection, 037. 
breeding experiments, 137. 

California, culture, 440. 
canned, microorganisms in, 1G4. 
commercial utilization and conscrv’a- 
tlon, 615. 

culture experimentfi, Guam, 37. 
dried, Indian, antiscorbutic value. J63 
dried, process of treatment, 804. 
dried, shipping temperature, Calif., 833. 
drying, 616; Calif., 804. 
drying for home use, U.S.D A , 114. 
drying, sun, in South Africa, 115. 
for farm orchards, U.S.D A., 343. 
tor Minnesota, G37 ; Minn,, 834 
for small farmers in California, 693. 
frost prevention, factors affecting, 440 
hardy, breeding and selection, S.Pak , 
836. 

identification, graphic records for, 534 
insects affecting in Ontario, 544. 
oil-producing, prodindlon and use, 212. 
orchard, for Montana, 138. 
orchard, for North Dakota, U.S D A., 
343. 

pollination, Calif., 832. 
pome, susceptibility to Gymnosporan- 
glum, 48. 

preservation and use in the home, 256. 
small, culture In Quebec, 288. 
small, for Montana, 138. 
small, ^ for North Dakota, U.S.D A., 
343 .^^ 

spoiled, feeding value, 769. 
subtropical, for Yuma Mesa, Ariz., .341. 
varieties for Minnesota, Minn., 736 
varieties for Oklahoma, 39 
varieties for Wyoming, 637. 
varieties, new, 30. 

{See aUo Orchard^, Apples, Peaches, 
etc.) 

I^’ucha on cotton, notes, 148. 

Fuel — 

from waste sulphite litpior, 615 
waste of, in domestic h(^ating, 090. 
Fumaffo spp, on olives, 645. 

Fumigation — 

schedule for citrus trees, 250, 

studies, 629, 649. 

with hydfocyanic acl^ 242. 

Functional adjuvant, use ff term, 104. 


Fungi — 

and green plants, parallels, 433* 
mixed cultunjs, 225. 
para.sitic, dissemination, 45. 
parasitic, In Wisconsin, notes, 360. 
parasitic, new species, description, 360 
physiology of, studies, 224. 
sapn)phytlc, on diseased potatoes, 726 
spores, germination In relation to 
11 -ion con cent ratiim, 225. 
sporulutlon l)y symbiosis in, 131. 
ty rosin in, 628. 

wilt-producing, temperature relations 
of, 846. 

(See al&o Plant diseases and speoiflo 
fun{ri. ) 

Fungicides — 

description, 341. 
for gnipevlnes, 363. 
inspection and analyses, 137. 

{See also Sprays and apcaiflo forme,) 
Fungus infections, relation of temperature 
and humidity, 242. 

Fur-bearing animals, laws, U.S.D. A., 61, 
Purfurol, notion on amino acids, 210. 

Fusat ium — 

annuum ii.sp., description, N.Mex., 844. 
cwftcnwc, notes, 49. 

martii phaficoU, n form, description, 
N.Y.Corn(>ll, 147. 

ottysporum on potato, Hawaii, 643. 
earvaehroum on Ilrie cheese, 877. 
Hohini, notes. 742 
spp., remedies, 644. 
spp , tcmperutur<‘ ndatlons of, 846. 
irachetph^lam, studies, Nebr., 743. 
Pusarluin — 

on bananas, 49. 

root rot of tobacco, studies, 247. 

wilt, notes, 740 

wdlt on tomatoes, 349. 

Fmicladlum dvndHticum {See Apple 
scab.) 

Futures markets, “hedging” in, effect on 
grain business, 290. 

a-5- Galaheptose, preparation from gulose, 
603. 

Gall- 

insects, Philippine, 731. 
mite, life history and control, paper 
on, 152. 

Gal-lamziekte, cause of, 477. 

GallohelicaM nieotionw, studies, 156, 

Gam© prolfHTtion, olBicials and organiza- 
tions, U.SD.A., 354. 

Gangrene, gas, and blackleg, relation b<^ 
tween, 380. 

Garages, modem, plans, 285. 

Garden — 

competitlonK, U.S.D A,, 346. 
diseases, 147, 546, 796; U.S D.A., 341. 
diseases, suggestions for teachers, 
U.S.D. A., 396. 

Insects, control, 796 ; U.8.D.A., 341. 
Insects, suggestions for teachers^ 
TLS.D.A., 896. 

Insects, treatise, 646. 
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Garden — Continued. 

pests in New Zealand, 538. 
Shakespearean, at Stratford-on-Avon, 
800. 

Gardening-— 

community, development, 444, 738. 
in New Zealand, manual, 533. 
instructions, 706; U.S.D.A., 200. 
landscape, treatise, 539. 
treatise, 444, 633. 

{See also School gardening awl Vege- 
table gardening.) 

Gardens, borne, diseases and Insects, 
U S.D.A., 341. 

Gargaphia, eynopsls of, 154. 

Garlic juice, ba<'tericidal power of, 7. 

Gas — 

engine trouliles, reim'dies, 586. 
illuminating, abscission respon.se to, 
333. 

illuminating, ctTect on plants, 730 
straw, distillation, 685. 

Gases, toxic, as treatment for peach-tree 
i»or<‘r, 54. 

(iasolliie ('OJisnmption teats, 483. 

Gasometric burette, new description, 109 
Gastric — 

analysis, apparatus foi, 11. 
juice, roiiij)ositlon, 553. 
rcsponK(* to focMls, 861. 

Gastroenteritis, ('pldemlc, from food poi- 
soning, 663. 

Gn8tro(‘nterology, studies, 466. 

Gojitrophilus — 

etfui. (Sec Hots.) 

spp , In South Africa, notes, 75 

spp , Htudles, 381, 678. 

GastrophllUK larvae, intoxication by, 75. 
Oasirnzona japonira u sp., dt'seription, 653 
Gates, farm, plans, 285. 

(Jeese, rulKlng, 563. 

Gelatin — 

pepsin digestion of, 165 
preparation in the home, 255. 

Oelechia gunsypirlki, {See t'ottoii l)oll- 
worm, pink.) 

Gelignite, use for land clearing, 183 
Generic types, regulations for fixing, 128, 
Genetieal Society of Great Britain, forma- 
tion . 98. 

Genetics — 

application to control of plant disease, 

144. 

treatise, 865. 

{See also Heredity and Hybridization.) 
Geography, commercial, textbook, 898. 
Geological Survey. (See XJnited States 
Geological Survey.) 

Georgia — 

Coastal Plains Station, notes, 197. 
Station, notes, 898. 

OeotHchum cmMdum on Brie cbeese, 877. 
Ghee, making and use In India, 668. 
QiMerella eauftinctU, remedies, 644. 
Gigantism as affected by length of day, 818. 
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Gipsy moth, resistance to Bacillus hoplo^ 
sternus, 153. * 

Girdle worm on cranberries, 442. 

Girls’ clubs — 

sewing, U.S.D.A., 196. 

In Northern and Western States, 
U.S.D.A., 698. 

relation of nature study to, 795. 
Gladiolus, varieties, 43. 

( Ganders — 

antibodies, iK'rodltary transmission, 

777. 

<M)mplcment fixation tests for, 879, 380. 
diagnosis, 272. 
diagnosis, difTerential, 75 
equine and human, relation, 677 
immunization, 380, 778. 

Gl(ro.HpoHum — 

caulxrorum, notes, N.Y. State, 350. 

8pp., notes, 49, 714. 
thfohromicolum n sp. on cacao, 46. 
Glm‘ose — 

absorption as nffocted by light, 227. 
effect on carbohydi ale metabolism, 557. 
Glucosid, new, preparatioii arul properties, 
728. 

Glucosids — 

in Digitalis, development, 227 
In plants, physiologienl rOle. 226 
Glue, wnter-reKlstant, mauufndure, 507 
(Jluten — 

feed, analyses, N T1 . 769 
111 Italian pastes, changes in manu- 
facture, 162. 

Glycm'oll produetioii, 821. 

Glycogen — 

d<*lernilnntion, 803 
in chirk omhryws, 660. 

Glpptu mulica ri.sp , description, 655. 
GmeHna (whorea, notes, 142 
Gnrtum sp. for rope making, 1e.st, 732. 
Goat meat in sausage, analyses, 552 
Goats — • 

breeding in North Africa, 660. 
milch, use in dairying, 564. 
raising, 265, 561. 

twin, abnormal sox chnrac^s, 561. 
Goats* milk, protein in, Calif., 05 
Gonads, physiological properties, 767. 
Gooseberries — 

new varieties, 637 
variety tests, Mmn , 884 
(See alfio Kibes ) 

Gooseberry aphis, Houghton, studies, 760. 
GovS^vpol, pharmacological action, 175, 
Grain — 

binder, power-distribution tests, 892, 
bins, circular concrete. loading test, 
7ST. 

bins, designing, formula, 187. 
commission merchants, 392. 
culture in Canndn, preparing land for, 
230. 

drills, tests, 185. 

dust explosions tind flr^s, prevention, 
284. 
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Grain — Continued. 

eW^vators, aceountlng, U.S.O.A., 892. 
elevators, country, form for report, 88. 
elevators, plans, 787. 
exchanges, “ hedging ” in futures, 290. 
exchanges, modern, 392. 
food from, treatise, 466. 
irrigation experiments, 676. 
marketing, cooperative, In Russia, 791. 
marketing, proposed improvement in 
Argentina, 593. 
pests in England, 646. 
pressure in btornge bins, XT R D.A., 187 
retail prices in India, 393 
separator, po^wer-distrlbution testa, 892, 
stem rust, dissemination, 742 ; Wl»., 
350. 

stem ruH< in Wisconsin, studies, 742. 
stored, insects affecting, 153, 651. 
trad(', government monopoly in Ger- 
many, 189. 

winter, conversion into spring, 530. 
(See aleo Cereals wnd special crops.) 
Gram — 

culture experiments, 132. 
fertilizer experiments, 132. 
variety tests, 132. 

Grape — 

nuthracnoae, notes, 49, 7^16. 
bird’s-eye disease, notes, 741. 
California disease, 49. 
chlorosis, treatment, 746. 
court-nou4, studies, ,353. 
di.seases in Cuba, 49. 
diseases in Germany, methods of con- 
trol, 238. 

downy mildew, control in India, 146 
downy mildew in South America, 151 
downy mildew, treatment, 151. 
industry in Chautauqua-Erle grape 
belt, N.Y.Coniell, 442. 
juice manufacture, studies, Calif., 805; 
Ohio, 616. 

juice preserves, manufacture in Asia 
Minor, 417. 

marc as coflFee substitute, 416. 
mealy hug control, studies, 649. 
mildew*! notes, 741. 

OTdlum, treatment, 161. 
seed, coiiimei'cial utilization, 212. 
sirup manufacture, investigations, 
Calif., 805 

stocks, phylloxera-resistant, Calif , 833. 
Grapefruit — 

black spot, notes, 043. 

chemical changes during ripening, 42. 

new fungi on, 363. 

trees, variability in size and produc- 
tion, 140. 

Grapes — 

breeding experiments, KDnk., 836. 
culture experiment^, 730 
culture, handbook, 41. 
culture in Quebec, 238. 
currant, s^tocks for, Calif., 833 
fertilizer experiments^ 222, 636. 
for Yuma Mesa, Arlz,, 341. 


Grapes — Continued. 

* fresh, conservation, 787» 
fungi affecting, 41. 
girdling, Calif., 888. 
grafting, methods, 639. 
grafting, single-eye or yeraa,” 41. 
insects affecting, 41. 
insects affecting control in Germany, 
238. 

magnesium for, 737. 

Ohanez, culture experiments, 41. 
prcKiuction in Spain, 140, 737. 
spray calendar. Ark., 736. 
varieties for juice, Ohio, 615. 
variety tests, Calif., 833; Minn., 834. 
wine, future use for, 637. 

Grapevine cochylis, control, 156. 

Grapevines — 

fungicides for 063. 
gurnmosis in, treatment, 161. 

Grass — 

as farm crop In Texas, 291. 
as silage crop, Wash.. 828. 
mixtures on pout soils, 733. 
production In Fiance, treatise, 4.37. 
siluation on coastal plain In South- 
east, 303. 
smuts, control, 47. 

Grasses — 

culture, Calif., 823. 
fertilizer experiments, N.Y.Rtate, 320 ; 
Va , 21. 

genera of. descriptions and keys, 
TJRIXA., 828. 

growth, early, in alkali soil, Utah, 28 
lawn, susceptibility to Rhlzootonla, 
248. 

pasture, tc'Sts, XT.R.D.A., 370. 

(See also Meadows, Ihiatures, and 
8prc%ftc grasses.) 

Grasshoppers — 

control. 164, 646. 
differential, notes, Arlz , 357. 

(See also Locusts.) 

Gravel for roads. (See Road materials.) 
Green — 

bug, life history and control, 861. 
manures — 

bacteriological effects, Miss , 622. 
decomposition by bacteria in ma- 
nure, N..T., 826. 

effect on soli acidity, Va., 824. 
rate of nitrlflcation, 18. 
manuring experiments, 98, 218 ; Calif., 
822 ; Va., 427. 

manuring experiments in Bombay* 618. 
manuring for citrus groves, Cnllf., 830. 
manuring for South African soils, 616. 
Greenheart, use as reinforcement for con- 
crete, 686. 

GreviUea spp., studies, 348, 849. 
XJrewlacoccus. new genus, erection, 155. 
Oriffffaia cyathm n.g. and n.sp., descrip- 
tion, 161. 

(Growth, effect of organic nutrients on* 
Wis., 371. 

Growth studies with albino rats, 669, 
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Growth-Inhibiting substance in Chinese 
lemon, 835. 

Growth-promoting accessory, (ffce Vit- 
amin.) 

OrpUus abhrevUitua, control, B.Dak., 850. 
Guam Station, report, 92. 

Guano- 

analyses, 628. 
resources of Uruguay, 328. 

Guanol, manufacture and fertlllalng value, 
525. 

Guavas — 

culture experiments, 736. 
fruit fly in.iurious to, 1,52 
Guiffnardid hidwellii, notes, 49. 

Guinea — 

corn smut, 145. 
fowl, raising, 563, 

pigs, inheritance of congenital palsy, 
764. 

pigs, n^strous cycle in, 668, 
pigs, raising and marketing, 770 
pigs, synthetic white, 764. 
pigs, tricolor Inheritance In, 764 
/3- Guloheptosc, preparation from gulose. 
503 

Gulose, heptosoa from, 503. 

Gums from waste sulphite liquor, 615 
Gur. effect of soil and water on hardness 
713. 

OpmnoaHrus lulrus on Brie ehecse, 877. 
Gymnosporanfrlum spp., Bwedlsh, studies, 
726 

Gypsum - 

effect on concrete, 583. 
effect on nitrogen loss, 124. 
effect on soils, Mich., .331, 
production, use, and exportation, 221. 
sources and use, 525. 
use in conservation of liquid manure, 
721. 

Hahrohracon poUtiventria n sp., description, 
6.55. 

ITackberry arrlcciamento, description, 450. 
Hadena frartIHnea on corn, notes, Ohio, 
852. 

Tfalohaena carrulea, nomenclature, 855. 
Halogens in air, copper flame test, 313. 
Halophytes, habitats of, 628. 

Hampton Institute, notes, 696, 
liaploffonatopua vitienaia, parasitism, stud- 
ies, 240. 

Hares, Belgian, as meat producers, 770. 
Harlequin cabbage bug, summary of in- 
formation, U.B.D.A,, 852. 

HarmoUta — 

ffrandia mimitum, migration of, 754. 
spp., life history and habits, U,S.D..\., 
752. 

Harrows, tests, 185. 

Harvesting machines, treatise, 686. 

Hawaii College, notes, 695. 

Hawkweed, eradication, Va., 430. 

Hay*— 

analyses, 80. 

crops for Minnesota, Minn., 824. 


Hay — Continued. 

crops, short season, experiments, ^ich., 
681. 

elevators and transporters, 589. 
liming experiment.s, Minn., 826. 
statistics, U.S.D.A., 731. 

(See alfto Meadows, Grass, and Alfalfa, 
Clover, Timothy, etc,) 

Haymaking machinery — 

elevators and trnns{)orters, 589. 
recent improvements in England, 489. 
Hazelnut cake, fe<'dlng value, 869. 

Health, public, treatise, 863. 

Heat transmission through window shades, 
590. 

{Hee also Temperature.) 

Heat her, f(‘e<llng value, 369, 769. 

Heating — 

domestic, estimation of pipe required, 
590. 

dom<‘Htlc, in Hwltzerland and United 
States, 590. 
with straw gas, 685. 

Hedges, demonstration plantings, N.Dak., 
738. 

“ Hedging *’ in futures markets, effect on 
grain business, 290. 

Hegari — 

prussic acid content, Fla., 830. 
variety tests, Tex., 828. 

JleJcoatizua mflaculum n.sp, description, 
655. 

Helicclla Hrpatn, parasite on, 454. 
Helicphiln vnipunctn. (/S'ce Army worm.) 
Helwthia— 

(MtfUlia, notes, Guam, 53. 
oheoleta. (Sen Cotton bollwonn ) 
IJcIminthoaporium — 

hcvca% studies, 542. 
secJnmjlum n.sp., description, 46. 
epp , remetlies, 644. 

IlcmUrm n.sp., notes, 542. 

Tleniisarcoptea nutlua. notes, 154 
Hemolysin production by streptococcus, 880. 
Hemorrhage, effect on alkaline reserve and 
nitrogen metabolism, 368. M 
Hemorrhagic septicemia. (iSVcisepticeinia.) 
Hemp — 

chaff, analyses, 417. 
growth, early, in alkali soil, Utah, 28. 
Industry in Wisconsin, progress, Wis., 
337. 

production In French Africa, 230. 
snnn, as green manure, 618. 

Hem paced — 

cake, analyses, 770. 
oil, digestibility, 552. 

Henequen Industry In Yucatan, 438. 

Hens— 

laying — 

diseases ii?, treatment, N..T., 885, 

f(H‘dliig, N.J., 872. 

feeding experiments, Calif., 871 ; 

Ohlq 872. • 

{Hee aHifi Egg production.) 
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Mms — CojQtiziued. 

UVne requlrera^'nts, Wis., S7Q. 
t\ pullets as egg producers, Mina., 
873 ; N.J., 170, 

Heredity — 

and environment studies with plants, 
N.J., 835. 

biochemic l>asis, 224. 
roefRelent of inbreeding, 03. 
in barley, 133. 

in corn, 231 ; Minn., 338 ; S.I>nk.. 231. 
in fowls, 08, 071, 765, 872, 873 ; Mass., 
872. 

in Jersey cattle, 472. 

In lupines, 133. 

In CEnothera, 332. 
in Paparcr 'phtras, 030. 
in prinniln, .studien, 432. 

In sheep, studies, Okla., 372. 
in wheat, 133. 
in zebras, 375. 

Mcndellim, proMble errors, 03. 
morphological basis, 030. 
of booting and too characters in fowls, 
765. 

of color. (Sec Color inheritance.) 
of congenital palsy in guinea pigs, 704. 
of fasclatlon in corn, 34. 
of hooded character in rats, 702. 
of linkage In rats and mice, 702. 
of quantity and quality of milk, 771. 
of rabies, 178, 778. 
of rust resistance in oats, ,543. 
of s(*x-link('(l characters in pigeons, 
704. 

of unsoiuidness In horses, 501. 
of weight in rabbits, 703. 
physical basis. 500. 
statistical data on, 550, 
studies, 762. 

ternfological phenomena, 332. 
treatise, 262. 

(See atfPQ TJnkage, Mutation, Selection, 
and Variation.) 

Hermaphrodites, anatomical studies, 400. 
tferpotHvhia niffrUs notes, 50, 

Hessian fl.\vcontrol in Ohio, Ohio, 048. 

Xi eteroG(inij\ ffutUritta^ notes, 647. 
Tfetcf'ccordplas matinus, notes, 047. 
Betcrodcra ^ — 

radiclcnla, control, 243. 
radicicola^ studies, 148, 143. 
sp. on potato, Hawaii, 543. 
Heterostyly, treatise, 224. 

Bevea hrasiliensiH. (See Rubber.) 

Bihtscus nahdariffa, studies, Ounm, 37. 
Hickory, shagbark, grafting, 737, 

Hides— 

and skins, Indian, statistics, 170, 
Imported from French Colonies, 204. 
Bieraoium pratense, eradication, Va., 430. 
Bieroplpphus furedfer i$B. hanian) on rice, 
451. 

High Schools, relation to trade areas, Wis., 
394. , 

Highway engineering handbook, 270, 890. 

Highways. (Sec Bo^ds.) 


Ilippodamia, North American species, 138. 
Hitches — 

analyses, 180. 

and equalizers for agricultural ma^ 
chines, description, 283. 
horse, multiple, design, 080. 
XXodotertnes pretoHemis, notes, 180. 

Hog cholera — 

comparison with swine plaguo, 381. 
control, 079, 776, 877. 

In garbage-fed pigs, ImnmnlKatlon, 
Calif., 884. 

prevention, paper on, 477. 
senim, centrifuge for, Calif., 884. 
serum, production and use, 571. 
serum, puriOcution and concentration, 
570. 

situation In Wisconsin, 878. 
transmission, modes of, 877. 
virus, longevity of, 381. 

IIog~ 

crate, conatruction, XT.S.D.A., 390. 
fat, composition, Okla., 207. 
houses for .South Dakota, plans, 489. 
lonse, control In Alabama, 770 
ITog.s. (See Pigs.) 

Hollong timber, noh's, 840. 

Holly berries as coffee siibstitute, 415. 
Homalium, new species, description, 224, 
t(oma^^)tyhi8 n, spp., description, 050. 

Home economics — 
bll)liography, lJa>. 
course of study for Donisiana, DKi. 
courses In, 304 

extension work, N. ,1, 897; Ti.H D.A., 
390. 

in high .scliools of Mississippi, 390. 
instruction In Argentina. 199, 294. 
instruction in Belgium, 099 
instruction In ('Constantinople, 099. 
Instruction in T.ouisiaua, 590. 
instruction in 1918-19, 792. 

Instruction in Tennessee, 390. 
instruction in women’s colleges, 293. 
Instrnctlon, need for, 292. 

8urve.y of progress, 598. 
teacher training, 295, 297, 298, 305, 
896. 092, 793. 
treatise, 92. 

(See aim Vocational edncatlon and 
Household.) 

Home — 

grounds, beautifying, 738. 
projects In agriculture, 91, 195 
Homes, modern, plans, 285. 

Homestead laws, Texas, address, 291. 
Homing Instinct in Spheop rulf/arin, 800. 
Hominy feed — 

analyses, 203, 500; Tnd., 769; Mass., 
866; Mich., 63; N. H., 769; Tex., 
769. 

feeding value, Kans., 372. 

Honey — 

aroma, preparation, 562. 
artlOdal, preparation, 58, 552. 
mclezitose crystals in, 811, 
powder, preparation, 652. 
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Honeybeos. i&ce B«*ea.) 

Hont^yauoklf' a«t alTf'ct(*a by leaf miner, 250. 
Hop refuse, ftHMaius: value, 309. 

Uopea c(maren$iH u.sp,, description, 142. 
Hopkins, C. G., memorial exercises for, 1. 
Ilordelti and bynln, Identity of, 411. 
IJimnodendron cladonporUHdcs on llrie 
cheese, 877. 

Hormone, use of term, 104. 

Horn — 

fly In Porto Rico, summary of infor- 
mation, 158. 
meal, bacterizat ion, 520 
lIors<* — 

l)ols. (8cc Rots.) 
chf‘«tmit oil, analysis, 115. 
cheKtnut.M, feodloff value, 709. 
dl.seafiOH In Mississippi, 381 

also fipanfic diMeuncH.) 
labor, eiilelcncy of, 95. 
meat, det(‘etion, 315. 
serum for treatment of Joint-ill, 571. 
Horse-radish — 

flea-beOtle, N.,l , 840. 
preservluj? value, 114. 

Horser' — 

AJciit'ohiuM farlHW on skin of, 180. 
ldo<id of, .studl(*s, .379 
l»re<Hlin^f in France, 375 
bretslln^c in Grt^at Rritniu, 502, 
lu’eedlnp in North Africa, 500 
desijin for inuitlpl(^ bit<^hes for, 080. 
dls(‘aseH of foot, 571. 
draft, ralsitis:, OUla , 501 
feedinj^ ('xperiments, Guam, 04. 
h(‘reditary uuKounduess in, Okln , 501. 
peraeute disease in, baeterioloj;ie stud- 
ies, 884. 

type for Oklahoma, Okln . 501 
work, cruHli(‘d ». whole oats lor, Wis., 
375. 

Horticultural — 

exhibits, orjfanixation, TI.S.D.A., 340. 
product.s, Italian, conimeree and trade 
in, 238 

Horticulture, outline for seasonal presen- 
tation, 795. 

Hose, hydraulic experiments with, 79. 
Hospitals, dletarj^ departments, manage- 
ment, 365. 

Ilotlwd — 

construction, TJ.S.D.A., 290 
l>rartleea, treatise, 533. 

Ho use fly — - 

Uirvtp, tolerance to creosote oil, 453. 
parasite of, 100. 

Household — 

appliances, book on, 285. 
engineering, guide, 274. 
work. Increase In metabolism daring, 
167. 

{See atfto Horae economics.) 
Housekeeping, cooperative, reducing cost 
of living, 364. 

Humlflity, effect of Irrigation on, 214. 
Hvmogen, bacterlgation, 520. 


Humue, collection and utilization in New 
.lersey, 614. * 

Hyacinths — 

failure of bulbs, 60. 
varieties, U.B.D.A., 346. 

Hybridization — 

i-ause of apogamy in plants, 527 
experiments with Nicotianu, 332. 

{See alf<o Plant bn^edlng.) 
riydraiili(' — 

engineering, fundamental ))aHls of, 571. 
eQulpment experiments, 79. 

Jump, studies, 181. 
rams, operation, 390 
works, lutlue)»ce on Dutch agriculture, 
18.3. 

ITydraulic.s, treatise, 274, 672. 
nydroejani(‘ a<'id — 

determination, methods, 414, 010. 
deferinlnation in PIkihcoIu-h lu)Mtun, 7. 
for fltru.s fumigation, 25d. 
for daylight fumigation, 242. 
for ro«»t-knot nematode, 243 
for traubeuwi<‘kler, paper on, 162. 
g.Hs. efleel on green plants, .529 
ll(iul<i. properties, Calif, 848. 

Use of, paper on, 152. 

Hydrogen — 

electiode, description, 412. 
generator, d<‘seriptioii, 8, 312 
HUlphld, <Ietermination in sewage, 
207. 

Ilydrugen-ion eoneentratiou— 

det( rmlimtlon for milk grading, Mich, 
013. 

determination in plant Juices, 728. 
fhtermmation in sw^^ut, 405 
di'torminution. methods, 229, 313. 
effect on am*)unt of pepsin, 204, 

In liacterial cultures, factor.s affecting, 
174. 

in jdaut Juices, factors affecting, 728 
vnlu(' as affected ])y irrigation water, 
119. 

Hydrographic surveys in New Mexico, 672. 
Hydrologic service of Peru, ac^dties, 384 
Hydrology, treatise*, 081, f 
Hydrophobia. {See Rabios.) 

/lydrotaa dentiprs, Bmpus.a disease in, 801. 
Hydroxyglutamlnic acid, yield from prolin, 
201 . 

ITylollrls, new genus, description, 650, 
Hpmmochnie uOxia, notes, 145, 542. 
Hymenochspte, studies, 147 
Ilymenoptera, Indian, parasitic, 302. 
llypenidium i)olyfamUituni n.sp., de'serip 
tion, 653. 

Jlypeni niffrirustrin In Northwest, 8.57 
Ilypholonta perplewum, notes, N.Y State, 
360. 

Hypochlorites for seed disinfectant, 146, 
147. 

Hypoderma spp., life hlst<»ry» 854 
Tiysipyla rohmt^ monograph, 854. 



962 


BXPEEIMENT STATION EECOKD, 


[Vol. 411 


Ice*— 

ci^am manufacture, manual, 87t. 
farm storage, U.S.D.A., 788. 
farm storage experiments, S.Dak,, 81. 
freezing cans, plans, 8. Dak., 81. 
houses, plans, 48U ; S.Dak., 81 ; U.S. 
D.A., 788. 

Ichneumon flies — 

new genus and species, deBcriptlons, 
862. 

North American, new, descriptions, 

666 . 

Ichneumonidae, parasites of flies, 801. 
Ichneumonoidea — 

families and nubfamilies, 362. 
new family in, 466. 

Idaho University, notes, 797. 

Idolothripidie, new genera and species, de- 
scriptions, 154. 

Illinois- 

Agricultural Association, aim, 790. 
University and Station, notes, 398, 
696. 

Immunity — 

choice of metho<ls, 270. 
of plants to their own products, 227. 
rftle of blood platelets in, 170. 
Immunlzailon — 

effect of phase and amount of antigen, 
176. 

mechanism of, 270, 
pneumoeoccuM, antiblastle phenomena 
in, 73. 

pneumococcas, studies, 667 
(See aUo Anthrax, Hog cholera, etc ) 
Immunizing propt'rtles, specific, of leuco- 
cytes, 474 

Imperata arundincura for paper making, 
531. 

Inbreeding — 

and cross-breeding, monograph, 865 
numerical measure, 63. 

Incosopol, use as insecticide, 736. 
Incubation, artiflcial v. natural, Minn., 886. 
Incubators, use in Egypt, 69. 

Indian — 

meal w^th, notes, Calif., 848. 
spinach\use for greens, 138. 

Indicators, industrial application, 611. 
Indigo, lysimeter experiments, 277. 
ludol — 

determination in bacterial cultures, 
414. 

volatility, effect of H-lon concentration 
on, 415. 

Infants — 

creatlnuria In, 307. 
feeding — 

and diseases, 600. 
during second year, 665. 
rOie of antlneurltlc vitamin in, 
266. * 
with artificial milk, 660. 

With melted butter fiour, 256. 
food, alkalization, deleterious effect, 
256. 


Infants — ^Continued. 

intolerance for milk, treatment, 660. 
metabolism, basal, 168. 
metabolism, calcining, 555, 061. 
metabolism, fat, 60. 
rOle of cereals in nutrition of, 462. 
(Bee also Children.) 

Infection by fungi, effect of temperature 
and humidity, 242. 

Infections of unknown cause, specific anti- 
sera for, 666. 

InheriUince. (Bee Heredity.) 

Insect — 

artisans and their wuirk, 249. 
galls, in Philippines, 730. 
life on sewage filters, 188. 
powder, insecticidal principle of, 647. 
problems In prulrle Provinces of Can- 
ada, 62. 

Insecticides — 

description, 341, 
inspection and analyses, 137. 
proprietary, tests, Mass., 366 
use in California, Calif., 848 
(Bee also Spra.ts aad Npcci/io farnut ) 
Inseelo, value against potato i>eat.M, Ma.ss , 
.366. 

Insects — 

as affected by cold storage, Calif., 848. 
bloodsucking, in the Philippines, 54. 
eoiiectlon and preservatiun, 545. 
eeononik'. In Kngland. tr»2. 
e<‘onunilc, in HhwhU, .53. 
economic, methcKls of study, 748. 
garden. (Bee Garden Insects.) 
injurious — 

in Assam, 15.3. 
in Canada, 545. 

In Ceylon, 152. 

in Connecticut, Conn, State, 048. 
in Dominica, 152. 
in India, 545, 647. 
in Jamaica. 152. 
in Mauritius, 84.3. 

In Mlssi.ssippl, 249. 
in I‘hl!ipplnes, 53. 

In Scotland, 851. 
in Sweden, 152. 
in Tasmania, 648. 

In Trinidad, 350. 

to apples, corn, trees, etc. (Bee 
Apples, Corn, Trees, eic,) 
live, In hermetically seale<i tins, 163. 
myrmecophilous, from Cuba, 160. 
nomenclature, 647. 
relation to disease, 174. 
resistance to Baoillm heploetemm, 
163. 

rflle in disease dissemination In Trop- 
ics, 174. 

(Bee cUao epedfic insects,) 

Institute of Nutrition in Holland, forma- 
tion, 499. 

Interceptometers, rainfall, descrip tlohi 

U.B.D.A.. 818. 
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Intemational— 

catalogue of meteorology, tlfi. 
meteorological couiraitt<*o, TT.R 
620. 

Interstitial cells In fowls, 60S. 

IntesUnal - 

flora In children, regulation through 
diet, 165. 

fmrasltes. ( Hee sperHflr pat nstim, ) 
Intestines, pathological changes In deih 
clency disea aes, 464. 

Intoxication, alimentary, jn children, KhJ. 
Inulin in plants, origin and (ransforma 
tlons, 226. 

Invertase activity In saturated sugar solu 
tlons, 802, 
lodids - 

alkaline, determination, 111. 
ammonium mercuric, preparation and 
properties, 312, 

Iwlln— 

determination in rnniini' algie, 111 
determination In organi<‘ substauceK, 
71 1. 

determinal loll in thyroid preparation's!. 
614 

in prevention of soft -shell eggs, Wis , 
376. 

Irish moss, adulteiant for marinahid<‘s, 415 
Iron — 

effect on wh<*at, 218. 
siilphftt<*s, effect on alkali salts, t'alif. 
SI 3. 

(jS'cr; (lino Ferric hydroxid.) 

Irngatod lands, drainage, 7SO 
Irrigation — 

ceuNus, outline of in(julrit‘s, 57t> 
<lltchoK. (See Canals.) 
effect on alfalfa roots, Calif., 823. 
effect on humidity, 214. 
engia(«ering, treatise, 470. 
experiments. (See spcrUiJ o-op'f.) 
flumes, paper lining for, r)7t> 
flumes, replacing wood with metal, 
780. 

in Arizona, 274. 

in California, new developments, 681. 
in Canada, 479. 
in Colorado, 478. 
in Egypt, 270. 
in India, 384, 479. 

In Madras, 276. 
in Nevada, 082. 
in New Mexho, 572. 
in New South Wal<*s, 780. 
in Sind, 183. 
in United States, 384. 
investigations in California, 478, 572 ; 
Calif,. 812, 

Investigations in Germany, 276. 
laws in Oregon, 479. 
pumping, advantages of <>nglDo power, 
184. 

soil moisture equivalent under. 620, 
Status In Washington and Oregon, 288 
system of the Konla plain, 480. 


Irrigation — Continued, 

W'ater — # 

alkali control, Calif., 813. 
alkali, danger to soil, 119. 
alkali, off«*ct on citrus trees, Calif., 
640. 

alkali, effect Oil plants, Utah. 276. 
duty of, 275, 480; Ureg., 575. 
duty of, in Nevada, 682 
effect on pll value and freezing 
point (lepro.ssions, 119. 
effect on heavy soils, Calif, 812. 
loKses in India, 384. 
methods of ineasuniig, 480. 
storage in Arizona. 274 
use and waste, Ariz , 276. 
winter, studios, Kany,, 79. 

Jsarui — 

egg ali)umiu complete food for, 821. 
piodinUou of glycocoll by. 821. 
Isotonic eoeflicients, use in determination 
of permeahlllty, 227. 

Ixndvff nrtnufi, studies, 3S2. 

laora hut t< ru?i( hn n.sp , desciiptlon, 142. 

•Toeks in Oklahom.i, t)kla , 561 

.Tains — 

eff(‘rt of sugar on mlcroorg.iuisrns in, 
1 )4 

insolnbh^ sidlds in, determimjtion, 41.5 
,Tanmllce, infectious, tr.ansmission by stalile 
fly, 751 

(8cc (iIho *^pir<K'}i(rf a i< t<‘i ohamowha- 
</ifi . ) 

.Tavel wal<‘r ns seed disinfectant, 146 
.Telly powders, analyses, 162, 

.Tinison weed, cn»ss poUiimtion, Wis., 3., IS. 
Johue’s disease, o('ciirien( (>, S8l. 

.Toint-lll. treatment, 382, 571, 679, 680 
.Tointworm tiles, life hislorj and hai>its, 
U 8.1) A , 7.52 
.Tola smut, 46 

.Tow.ir '(8’cc Andtytfiftijon {-.orplium ) 
Jmjhinfii mjKt— 

Oil from, analysis, 410 
winter injury, ('nlif . .3.51 
Jujubas, cult in e in Imlia. 442. 

Jume, industrial cxploital Ion Tucumlin, 
233 " 

.Tunket powders, analyses, 162 
Jut<‘ — 

culture cxiieriments, 132 
fertilizer experimmits, 1.32, 
variety tests, 132. 

Kafir — 

chop, analyses, Tex., 760. 
v'ulture, Guam, 31 
feeding value, Kans., 2t{4 
for wintering ewes, Okla , 26.5. 
variety tests, Tex., 828. 

Kninil, U8(» la const'rvatitm of liquid ma- 
nure, 721. ^ 

Kale, boom for spraying, description, Va 
Truck., 893. 

Kalikalk r. potassium sulpj^ate, tests, 221. 
KaUosyfiphinfftt^ohnni^ paper ou, 748. 
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Kf«nsa» — ' 

Collego, notes, 800, 497, 000, 095, 797. 
Station, notes, 800, 000, 095. 

Kapok, production in French Africa, 230. 
Karite, production in French colonial pos* 
gCRsions, 32. 

“ Keel,” use of term, 779. 

Keflr, preparation, U.S.D.A., 803. 

Kelp, production, 20. 

Kentucky tJniversIty and Station notes, 
497, 797. 

Kermes, hymenoptorous parasites, notes, 
159, 

Kerosene — 

as preservative of urine, 428. 
as fuel for farm tractors, 3 84. 
as fuel for liljrh-spml eiifflnes, 580 
Kbnrwas, making and use in India, 503 
Khawa, making and use In India, 5<>3 
Kidney — 

disease in Tropics, 554 
structure during undeiTeeding, 005 
Klngfisho)‘, ^vhite-collanMi, revision of snb- 
specles, 847. 

Koa tree, description and iisiss, 739. 
Kohl-rabl — 

growth in alkali soil, early, Ttah, 28. 
meal, feeding value, 309, 
waste, feeding valu<‘, 309. 

Labenidce, new family in Icluieumonoldea, 
450. 

Labor, (See Agrleiiltural labor ) 

Labor income <»f farmers, surve.'is, Wls , 
391. 

Labor-saving dcvi<*cs in sugar Industry, 
284. 

Lac industry In Tndla, 047. 

Lace bug on hawthorn, studies, 740 
JjQjChnus pineti, prod u('t ion of melezltcwe 
by, 811 
Lactic acid — 

effect on heat production, 259- 
effect on swine, 200. 
oxidation in milk analysis, 112. 
streptococcus, diffeiamllatlon from 
pyogenes type, 773 

X^aHohaclUvs p&ntoucitiem n.sp., studies, 
709. \ 

Lactose — 

determination, 41 0. 
oxidation in milk analysis, 112. 
Ladybird beetles — 

for control of citrus white fly, 455. 
hibernating habits, 252. 
notes, 158. 

LwUuf) ttUlis, description, 751. 
l»ahalna — 

cane disease, notes, 150 

cane disease, stu<Hes, Hawaii, 352. 

cane, nematode injury, 150. 

Lambs — - 

cholera, studios, IJO. 
feeding experiments, Calif., 808 ; Kans., 
872. 

Import trade, British, statistics, 807. 
(See aUo feheep.) ^ 


I..amzJekte, cause of, 477. 

Land — 

clearing, paper on, 06, 
clearing with explosives, 183 ; Minn., 
888; Wis., 884. 
clearing with TNT, 278. 
credit. {See Agricultural credit.) 
developnu*nt, s\iburban, rOle of gardesn- 
Ing in, 444. 

grunt colleges, (Sec Agiiciilturnl col- 
leges ) 

holding In California, 490 
hi)ldlng in France, historical study, 
490. 

nationalization in England, discussion, 
S9t. 

plaster, (See Gypsum.) 
p(>li<4es, international phases of, 287. 
registration, Torrens system, 291 
settlement, colony system, 088. 
settlement for British ex-service men, 
89. 

settlement !n Great nritaln, ,391. 
settlement in N(W Zealand, 90. 
.settlement in Union of South .Africa, 
791. 

(Sec aJffo AgriculUiral colonr/a- 
tion.) 

system of Texas, history, 190 
taxes in China, p<)llcb*s. 491. 
tenure in Germany. 087. 
tenure In New Zealand, t)0 
tenure in Kussla, 894 
tenure in South Africa, 088. 791 
tenuiM', studies, 089 
valuation and property tax in Austria, 
88 . 

values in France, t»88, 
values in Tasmania, 894. 

Lands — 

forest (See Forest land ) 
public, disimsitlon of in United States, 
88 . 

public, in Oregon and Washington, 288. 
swamp. (See Swamps.) 

Lantana fly, studies, 158, 

Larch — 

case bearer, notes, 157. 
diseases In Switzerland, 50. 

Pukeld hybrid, history of, 142. 
ties, volume table, 240. 
western, wood analysis, 7. 

LarU eurolepiH, history of, 142. 

Larkspur, tall, identification, 770. 
liurkapurs poisonous to stock, control, 879. 
Lasio^otrj/ft sp. on Brie cheese, 877. 
haeioderma aerHaome, notes, 58. 
haaiodiptodia theohromcp n.sp. on cacao, 40. 
Laaogroatis aplendem, notes, S.Dak., 827. 
La^peyreala mot cat a* (Bee Peach moth, 

oriental.) . 

Latex formation in Hevea, 344. 

Lathprus spp., studies, 128, 

Laurels, polsinoua to stock, control, 879. 
Lawn competitions, U.S.D.A., 846 
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makiuff and maintaining, ti.S.D.A., 
114(1. 

Rhizoctonla in, 243. 
l.ead — 

and zinc uh pigments, tests, 501. 
arsenate, use with June-Huiphur, 748 
extracted from glaze, 3 04, 
sulphates, effect on alkali salts, Calif., 
813. 

I.enf — 

anatomy of alpine and plains plants, 
432. 

<‘ast, Rtndies, 1.30, 3.31 
lioppei’H InjiinoiiK to apple nursery 
stock, T^.S.DA., ,358. 
hoppers of Hawaii, 150. 
hopp<‘rs of New Zealand, 210 
lioppcM's of South Carolina, S.(' , 50 
hoppers, pjirasite of, 53 
miner Injtirlous to honey.suckh*, 2.50. 
rolh'i, control, 153. 

tissues, temper.jture, method of d(‘- 
termlnlng, 028. 

Leather — 

riu'al ns source of riitrog(‘ii, 522, 
u.se of sharks’ skin lor, 050. 
T.eathi'rjackels, Injury and control, 155 
Leaves — 

absorption of solar energy hy, 730. 
anttnx'.van ami respiratory <‘x<*hanges 
in, 120 

('vergrts-n, fat st<triug hy, 43,3, 
f<>(‘ding value, 700 

green, light ahsorptmn hy colorants of, 
730. 

ht'.cdmuin — 

vorni, notes, 748. 
oha' on olives, 015. 

TicMthin, ndutioii to lishy tlavor in hutter, 
N.Y.Conu'li, 504 
I^cek moth, notes, 152 
Js'eks — 

effect of soil dlslnfe<'tlon, 717 
fertilizer exiu'riinents, 223 
Legumes — 

ns Rour<‘e8 of n!trog(‘n, limitations, 20 
diseases, 242. 
inoculation, Mich., 004. 

(j&Vo «?so No<liile haeteria iinu ivi- 
falfu bacterlti.) 
pods, feeding value, 700. 

{Bee uXho (Jreen mamires end Alfalfa, 
Clover, cto.) 

Legumlnosm, llagellntion of tin* nodule or- 
ganisms, 434. 

Tjornou — 

curing rooms, humidifier for, 041. 
green pit, Calif., 842. 
juice, analysis, 112. 
juice, bactericidal power of, 7. 
juice In canned goods, effect on Ba- 
oillus hotuliftusj Calif., 803. 
juice %>. orange juice, antiscorbutic 
value, 468. 

pie dlllng, notes, N.Dak., 303 
stem-cud rut In CiillCornla, 151, 


Lemons — 

alkali injury to, Oallf., 640, 819. • 
antiscorbutic value, 67. 

Chinese, growlh-lnhlhiting substance in, 
335. 

culture III Cuam, (luani, 37. 
fumigation schedule. 250. 

Internal browning of, 161. 
internal de<-ljne, Calif, 842. 
yields, casual variability in, Calif., 819. 
Lentils, growth in alkali soil, early, Utah, 
28. 

[jtmlodium tiorinum, cause of roof decay, 
249. 

JjPvsitics traheum, cause of roof decay, 249. 
Lcptdium }ifitivuni, limit of germination. 39. 
Lepidoptera, collections at light traps, <».50. 
ixipidopterous larvje, olfni'tory sense of, 165. 
Lepidosuphi'x ulnii. (8'cc Oyster - shell 
scab'.) 

Li'piocorisu t at n o; nis — 
control, 53. 
notes, (Tuam, 53 
on rice, 451 

Lf'ptopH hopci, notes, 855 
Jji’ptOHphO }Ul — 

eoviothurium on apples, X.Y State, 349. 
saeduiri, not(‘s, 150 

impei‘f«H'1 stage of, studies, 351. 
LepiOKpira ictc} ohfrmorrlnKpe' {Bn Bpito- 
eh(rta ictrroJxruiorrhai/ifr . ) 

Tji ptotrumhUhum (or TromUtcuhi) akainu- 
studies, 451. 

T.ettuc(^ — 

liarium phosphate for, R f., 527 
<‘nrlx)livd rate's, availabilit ^ , 157. 
digestibility in stomach, St{2. 
ilisease, new, Ohio, 815 
Lgyplian, oil of. analyst's, 202 
fat-soluble vitamin in, 55(i 
Variety testa, Minn , 835. 
l.eucoeytes of Iniraune anlnials, specific 
substances in, 4 74. 

T.rurotvruK'M flariccps, uot('S, S51, 

Leveling rod foi floor gr.ub's, specifications, 
489 

Levniose, n.se by plants, 728 
Lice— 

bo<ly, olfactory sensf*, 152. 
in clothing, destruction by steam dis- 
infi'ctore, 750. 

relation to dennline.ss. T' 8.1), A., ISO. 
South African, 165 

Lick-troughs for shoep, description, 187. 
Light— 

effc(‘t on germination. 730 
effect on growth In coh'optlles, 129. 
eflrcH.'t on plant nlmorption, 729 
effect on plant growl li, J2S 
effect on plant stature, 333. 
sources in plants, 630. 

(Bee alao Suiilif|lit ) 

Lightning protection, 480. 

Lily mildew, 40, 

Lime — , 

action in ^^mesulphur and lead- 
arsenate spray, ^48. 
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Lime— Oontinued, 

agrleultnral, purity of, 623. 
analyaea, 818 ; R.I., 526. 
and magnesia, relation between, 
studle^B, 126. 

arsenate. (See Calcium arsenate ) 
burnt, ctirbonatlon In soils, 127. 
by-product, fertilizing value, 127. 
effect on lupine noduie forming bac- 
teria, 233. 

hydrated and limestone, comparison, 
II.I, 025. 

in eggshell, rble In formation of chick 
skeleton, 708. 

niter. (Sec Calcium nitrate ) 
nitrogen. (Sea Calcium cyanarnid.) 
production and sale, lO. 
requirement for Iowa soils, 510. 
sources and use, 625. 
use In soil improvement, treatise, 624 
use in soil sterilization, 431. 

(iSVo also Calcium ) 

Limekiln gas, fertilizing value, 723. 

Limes — 

antiscorbutic value, 57. 
culture, notes, 140. 
fertilizer experiments, 42. 
wither tip, in Trinidad, 741. 
yield data, 42. 

Limestone — 

deposits in New South Wales, 815. 
experiments on silt loam, Wis., 327. 
use in Illinois, 218. 
use with green manure. 218. 

V. hydrated lime, R.I., 025. 
Lime-sulphur mixtures — 

dusting experiments, 641. 
fungicidal value, 541, 
homemade, directions, S.C., 341. 
lime in, 748, 

Liming — 

hcnellts to sandy soils. Wis , 323. 
effect on manure nitrogen. 624. 

€‘ffect on nitrogen loss, 124, 
effect on salts In alkali soils, 020. 
effect on soil potash and phosphoric 
aditb 624. 

exper\tients In Denmark, ,523. 
experiments In England, 120 
experiments In Queensland, 524. 

(Kec also special crops,) 
need on German soils, 616. 
need on Texas soils, Tex., 121. 
of French soils, 723. 
of Michigan soils, Mich., 330. 
relation to acidity of moor soils, 431. 
Umphysothrlps, new genus, erection, 648. 
Linden seed cake, feeding value, 860. 
Lindens, parasitic infection of, 61. 

Linkage — 

in egg production, 872. 
in grouse locust, *768. 

In pigeons, 764. 

In rats and mice, 762. 

Linseed— * 

cake, analyses, 7694 N.H„ 709. 


IJnseed — Continued, 
meal — 

analyses, 263, 660 ; Ind., 769 ; 
Mass., 866; Mich., 63; N.H., 
709; Tex., 769. 

as corn supplement, Kans., 875. 
chlorin determination, 506. 
feeding value, Kans., 372 ; Ohio, 
871. 

oU, hardened, arsenic and nickel con- 
tent, 610. 
oil Industry, 392. 

Upases of castor and soy beans, 707. 
LliioULfree diet, clioiesterln In, 258, 

Lipoids — 

essential for life, 257. 
retarding action. 310. 
rOle in resistance to tuberculosis, 500. 
Ltponpssus hursa — 

and Dermnnpssus gallimv, comparison, 
TT.SD.A., 0.56. 

life history and control, tJ.S.P.A., 050. 
Lithofolhtfs fragilclla, studies, 261, 

Live stock — 

breeding in Great Britain, 562. 
breeding In Madagascar, 069. 
buildings for, 590, 
cars, clean! ug and dlaiufectlon, H7T, 
diseases. (See Animal diseases.) 
exports from Great Britain, statistics, 
562. 

farming, treatise, 203. 
feeding, lessons in, 003, 
feeding standards, 660. 
improvement, plan of “ crusade,” 
C.S.DA., 866. 
industry, changes In, 878. 
industry, linporiance of, In United 
States, ir.S.D.A., 168. 
industry In France, 287. 
industry In Japanese Sakhalin, 393. 
industry In North Africa, treatise, 560. 
inspection in Canada, 379. 
market review, 492. 
marketing, cooperative, 291, 
marketing, cooperative, In Canada, 263. 
needs In Brazil, 370. 
poisoning by range plants. {See 
riants, poisonous.) 

pun'bred, of United states, TT.S.D.A., 
168. 

relation to soil fertility, 19. 
rem<Miles for, Wyo., 174. 
sanitary laws of Montana, 474. 
sanitation In transportation, 878, 
statistics of Chicago, 867. 
statistics of India, 170. 
statistics of New Zealand, 90. 

(8Ve also Agricultural statistics.) 
(See also Animals, Cattle, Sheep, etc.) 
Liver, zinc content, 768. 

Ijocoweed — 

eradication, 979. 

poisonous to stock, control, 879, 

white, identification, 776. 
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Locusts — 

111 western Canada, 851. 

(Se^ al»o Grasshoppers.) 
lK>ganberrie8 — 

culture, Wash., 586, 
culture, treatise, 442. 

Logging — 

costs In Ontario, analysis, 289. 
with belt tread tractors, 785. 

Lotium^ multiflormn, description, U.S.D.A., 
340. 

hophodermium macrospot urn, notes 50. 
Loroglossin, n('w glucosld, preparation and 
properties, 728 

Louisiana Rtalions, notes, COO. 

Louping-lU, 8tu(ii<‘S, 677. 

LomostCffC sticticahH, paper on, 545. 

Lueern. (<8ec Alfalfa ) 

Lucilia cwsar, Empusa di.sea.so In, 301 . 
Lumbnng oil Industry in I'hilippines, 115. 
Luml^cr — 

airplane, producllon in British Colum- 
bia. 447. 

grading rules, Tl.S.D.A,, 643 
treatment with cr<‘osote, speclfleatloiis, 
480. 

LSVe Timber and Wood ) 
hupcHna sttpata, on (orn, Olilo, 852. 
Lupine — 

baeteria, sensitivity to acid, Wls , 324. 
bread as wheat substitute, 255 
LupiniMii — 

acid content, relation to soil acidity, 
424 

effects of cnrlion dio.xld on, 810. 
history of, 23.3. 
inheritaui'c in, studies. 133. 
liming experiments, 523. 
pidsonouH to siocH. control, 879. 
Rcmsltiveness to calcium, 233, 

Lye, use in olive processing, 113. 

Lygidva mendox, no(es, 047. 

Ljtgus spp , notes, Ariz., 357. 

Lymphangitis — 

chronic ulcerative, treatment, 566 
epizootic, summary of Information, 
568 

treatment. 75. 
hyoneiia sp. studies, 050, 

Lysoclor, use of, 272. 

Lysol, use as soil dlsinfecTaot, 718. 
Macaroni wheat. {See Wheat, durum.) 
Machinery. {Bee Agricultural machinery.) 
“ Mac-Ken'* nuts, oil of, analysis, 115. 
Macrocepiooecue loranthi n* g. and n. sp., 
description, 640. 

Mavrop«i» virescene grami/nca, life history, 
749. 

Macrosporium mleni, studies, 247. 
MagdaiiB wnescene, notes, 751. 

Magnesia, application to soils, 126. 
Magnesite, fertlltelng value on add soils, 
330. 

Magnesium'— 

arsenate, cause of Injury from, Mich., 
355 . 


Magnesium — Continued. 

content of virgin and cultivated lolls, 

021 . 

determination In blood, 712. 
determination In saline media, 710. 
determination, indirect method, 504. 
fertilizing value for grapes, 737. 
in fertilizers, rflle and use, 723. 
Mahogany — 

Identification of, 840. 

Venezuelan, new species, 642. 

Maine Station, notes, 497. 

Maize. {Bee Com.) 

Malaria — 

In Egypt, 158. 

In rice fields in California, 301. 
occurrence in California, 50. 
parasite In blood of buffalo, descrip- 
tion, 381, 070. 

{Bee ah *{0 Mosquitoes and Anopheles.) 
Malaria-mo.sqiilto survey in California, 548. 
Maileln reaction, nature of, 777. 
Malnutrition — 

In children, 804. 

!u children, intestinal flora, 106 
in infants, relation to rickets. 307. 
relation to thymus in birds, 105. 
Malt— 

I»roduots as antiscorbutics, 403. 
sprouts, analyses, 20.3, 500. 

Mammalian seminiferous tubule, morphol- 
ogy, 559. 

Mammal .s — 

distribution, effect of winter inac 
tivlty, 747. 

llfe-bistory studies, desirability, U.S. 
D.A,. 354. 

Mammary gland, studies, 000, 007. 

Man — 

food requirements, 658. 

Infestation by mouse oxyurld, 847. 
vitamin requirements, 300. 

Manatha spp, notes, 301. 

Mandarin juice, bactericidal power of, 7. 
Manganese — 

compounds, fertilizing value »222. 
effetT on plant growth, 52^ 
steel, use In farm tractors, ^83. 
sulphate, effect on alkali salts, Calif., 
813. 

toxicity In acid soils, 431, 816. 

Mange, treatment, 272. 

{Bee also Sheep scab.) 

Mangels — 

culture experiments, N.Dak., 732 ; 

Wyo., 135. 

culture in British Columbia, 733, 
fertilizer requirements, 327. 
rotation experiments. 230. 
setHl production in Denmark, 135. 
variety tests, MJnn., 824 ; N.Dak., 732. 
Mango — • y 

flies, control, .736. 

mildew, 40. r • y 

weevil In BejSigal, life history, 159. ^ 
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Man^oeB— j Marketing— 'Continued, 

t antiscorbutic value, 16??. 'w cooper«Hvo, In Callfornin, 440. 

InidcUttg exporlinentg, 736. ^ ^ cooperative, in Chautauqua-Erle gtrano 


culture experiments, 786. 
culture in Florida, 787. J 
culture in India, 442. j 
Mangrove swamps In Phillppmes, 142, 
Manioc. (See Cassava.) 

Mannitol — 

formation, 709. 

oil, nutritive value, 757. 

Manure — • 

ammoniflcation in soil, studies. N.Y. 
State, 825, 

conservation, 19, 721. 
effect on green manure, N .T , 827. 
effect on toxicity of alkali salts, Calif., 
818. 

fertilizing value, Guam, .87. 
fertilizing value in Bombay, 518. 
flies bleeding in, 45,8. 
for Iowa soils, 516. 

from city stables, fertilizing value, 325. 
liquid- 

conservation of nitrogen in, 519, 
conservation, studies, 826, 721. 
effect on nlti*ogen content of soils, 
425, 

nitrogen content, 427. 
tanks, plans, 86. 
nitrification, studies, 519,524 
noninoculation by alfalfa feeding, Wis., 
325. 

spreader testH, 180. 
use in New Jersey, 291. 

-a. commercial fertilizers, N.Y.State, 
826. 

r. sodium nitrate, 124. 

Manuring and Insect control, 152. 

Maple — 

cotyledon disease, 46. 
leaves, developmental history, 130. 
sirvip, manufacture in Michigan, Mich., 
897. 

sugar sand, preparation for market, 
71.8. 

woo^analysis, 7. 

Miiraamiuk^— 

mochari, studies, 745. 
sienophpllua, notes, 49. 

Marble, etching by roots, 25. 

Margarln, Imports Into United Kingdom, 
statistics, 774. 

Margarln, nut, digestion by children, 61. 
Margarlns, moisture In, determination, 
210 . 

Murgetropua annulatua (See Caflle tick.) 
Marjoram, adulteration by wild thyme, 415. 
Market — 

gardening, demonstration projects, N.J., 
835. 

reports, tT.8.1),A.„.492, 690, 890. 
Marketing — 

advantages of rural motor truck routes, 
U.S.U.^., 289. 

advantages of stancjardizatlon In, 895. 
bureaus, proposed l^islatlon, 289. 


belt, N Y.Cornell, 442. 
farm produce direct, 492. 
home-canned produce, 616. 
in North Carolina, N.C., 89, .892, 504, 
791, 896. 

In Ohio, State activities, 895. 
in Victoria, 69.8. 
laws in New York, 291, 
need of middlemen in, 289. 
of seeds, feeds, and fertilizers In car 
lots. 291. 

Markets — 

for New Hampshire farmers, 289, 
futures in, effect on grain business, 290 
Marl— 

and lime, comparison, 523. 
production and sale, 19 
Marls containing majiiicsirt, fertilizing 
value, 127. 

Marmalades- - 

adulterants, detection, 41.5. 
insoluble solids in, determination, 415. 
Marsh soils — 

fertilizer tests on, 17 
iin provernen t , Wis . 512 
irrigation oxi)eriinents, 17. 

Maryland Htutiou, notes, 197. 
Massachusetts — 

College, not«‘s, 497 
Station, not<‘s, 

Station, r«‘port, 300 

Mat^'' te.i, nature and uses, summary, 58 
Maiauromia faaciculvnaiH n sp., description, 
649. 

Matthiola, mutation in, 141 
May bwtle ecojiomy and forestry, 152. 
Mayetiola dratrurtor (*sVo llcsslan fly.) 
Meadow fescue — 

culture and use, U.SIK.\., 1.86. 
culture experiment on drained bog 
soil, 29. 

growtli In alkali soil, early, T'tah, 28. 
yiedds, Minn., 826 
Meadows — 

ground-water control on, 20. 

in Fnince, treatise, 437. 

liming experiments, 52.8. 

on peat soils, grass mixtures for, 7.88, 

seeding experiments, Mass , 326. 

(See aUo Ilay and Grass.) 

Mealy bug, sulphur fumigation for, 649, 
Moat — 

and bone scrap, analyses, 263 ; Mass., 

866 . 

canned, examination, 862. 
canned, microorganisms In, 168. 
curing and preserving, 616. 
delermiiMition of nitrites in, 711. 
dried, antiscorbutic properties, 760. 
drying, vacuum process, 507. 
frozen, Industry of New Zealand, 807. 
frozen, atatlstlCH. 867. 
horse. (See Horse meat.) 
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Meat — Continued. 

industry in Victoria* further <ievelop- 
mont, 593. 

Inspection, Federal, 379. 
inspection in Canada, 370. 
inspections, Instruotioim for, 378. 
InvestlRHtions, review of, 3<»3 
legislation in South Afrir^a, 450. 
poisoning, relation to disease, 273. 
prices in France, 287 
production, hiot<'chnology, 203. 
products, jellied, bacteriology of, 264. 
scrap, annlysoH, 203, 6G0 ; Ind., 709; 

Mass., 800; Mich., 03; Tex., 709. 
scrap as corn supplement for chicks, 
070. 

whale, composition and digcstlhillly, 
Calif., 801. 

Klnc content, 758. 

(8cc also Beef, Pork, eto.) 

Media ('ulluro mf^liii.) 

Medic, pods, digestion eootilcionts, 203. 
MfHllcinal plants <.sVr I>riig plants.) 
Medicine, trojacul, lahorutoiy studies, 174 
Afer/apoditi-a races of, 847 

Mt'iliUn mnculota, notes, 252. 

Atvlonttia — 

lammc on rice, 451. 
led a, notes, 751 

Melatuiftlus dilJrrnitiali'S, notes, Arlz , 357. 
Melezitose, rt.vHtallogrH])hy and occurrence 
in honey, 31 1 

M^lnida eoanuta, llle hJsU^ry, 154 
Meh^HHoblatcs (r/^£?r/Hs on Btor<Ml peanuts, 
45.3. 

Mefittm natj/rinifonniH, (^'c^ Squasli 
borer.) 

Aleliitohia aeasta, parnsito of dies, 302. 
Melons, hu^ediiig exixu'iinents, 38. 

M<’lting point d(‘t<'rinination, 503. 
Mendelian — 

and biometric lhoorh‘S, 559. 
cluinu ters, etf(‘ct of alcohol. 700. 
characters, innltiple allelomorphs, 704. 
class frequencies, probahh^ error, 0-3. 
theory, Darwinian statement of, 821. 
Menlngo-oncephalitls enzootica, etiology of, 
571. 

Menus for hotel eniployo<‘B, 458 
Mercuric chlorld as milk prc'servative, 173 
M(*rciirophen, toxicity of, 880. 

Merulius in North Ainerh’a, notes, 147. 
Mernlim spp. in North America, key, 720. 
Aletfolduft baltcutus n.sp., description, 055. 
Mosophyll secretion hy evergreen foUagi% 
433. 

Mess management, manual, 658. 

Metabolism — 

baanl, of infants, 108. 
carbohydrate, In alimentary canal, 
806. 

effect of lactic acid on, 250. 
effects of work and beat on urine, 
664. 

of man, effect of aluminum compounds 
on, 105. 

of , white races Ito Tropics, 664. 


Metabolism — Continued. 

of women, increase due to musctjlar 
work, 107. 

phosphorus requirement, 654. 
protein, In chicks, 071. 
rAle of vitamins in, 400. 

Meteorological — 

corrections on gun ranges, TJ.S.D.A., 

020 . 

observations — 

Guam, 14 ; Mass , 822, 715 ; Minn., 
731, 809; Mont., 419; Ohio, 
610; Tex., 809; U.SDA., 12, 
117, 321, 019, 020; Va., 420. 
at Belle Fourche Experiment 
Farm, U S D.A., 322. 
effect of temperature discrepan- 
cies, N.Y.8tate, 310. 
in British Isles, book of normals, 
715. 

In Canada, 118. 
in Havana, 715. 
in Iowa, 419. 
in Scotland. 610. 
service, marine, U.S.DA., 13. 
Mett'orr)logy — 

and agriculture, 710. 

papers on, IJ S.l> A , 13, 321, 020. 

(See nJf(i) Climate, llainfall, Tempera- 
ture, Wemther, etc.) 

Met<‘r for moasuiing Irrigation water, 480 
M«*tbane, effoct on catalase production, 708. 
Methyl— 

alcohol, detCMdion, 013 
orange, Hnbstllut<‘s lor 504. 
red, use as indicator, 011 
Methylene blue reduction test for bnclejia 
in milk. 472. 

Mi<M — 

bomozygou.s y«‘ilow, fate of, 703. 
Inheritance of <’olor, 703. 
linkage* in, 702. 

{See also Mouse ) 

Michigan Station, quarterly bulletin, 897* 
094 

Miernbabesia dfvergens in Netherlands 
Indies, synonymy, 570. t 

Mi<*roorganl.snis — / 

pathogenic, textbook, 774. 
rOle in plant clieinistr.> , 614. 

(Hee also Bacteria ) 

MivrophthnUna spp., parasites of white 
grubs, 649. 

Micropt«’rus, synonymy, 761. 
Mlcrosaccharimeter, description, 211. 
Microscopic preparations, mounting of, 229. 
Middleman a necessity, 289. 

Middlings— 

analyses, 600, 769 ; Mass , 800 ; Mich., 
63. 

and palm oil, analyses, 263. 

with screenings, linalyscs, Mich., 03. 

(^?ce also Wheat, Rye, etc.) 

Mildew — 

pbwdery, notes, 048. * 

resistance of •fabrics, testing for, 608. 
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Milk< 

^ abnormal, detection, 209. 
abnormal, toxic -properties, 876. 
acidity, determination, 208. 
added water in, determination, 209, 
315. 

adulteration with coconut milk, 112. 
analyaeB, in Egypt, 209. 
analyses, in Java, 112. 
antiscorbutic properties, 162, 760. 
antiscorbutic vitamin, dcMStructlon by 
alkalization, 256. 
artificial, preparation, 660. 

Ayrshire, studies, 00. 
bacterial content, notes, 72 ; S.C., 447. 
bacteriological analysis, methods, 472. 
bacteriology of, 472. 
b(‘verages, preparation, U.S.D.A., 303. 
biological properties, treatise, 604. 
bottled, fly pupse in, 173. 
bottles, losses, U-S.D.A., 673. 
bottles, sterilization. 876. 
buffaloes’, analyses, 363, 771. 
buffaloes’, differentiation from cows*, 
210. 

buffaloes’, food value, 303. 
coagulation, studies, 208. 
colon-ai^rogenes group In, 72. 
composition, variability of, 875. 
condensed, abnormal, Iowa, 173. 
condensed, analyses, Conn. State, 254. 
condensed, prices of, 473. 
contests, TJ.S.D.A., 377 
control, municipal, 673. 
cooling on the farm, Mich., 397. 
cooperative delivery, 673. 
cost of production, 70 ; Mich., 377 ; 
Minn., 874, 

cost of production, accounting system. 
673. 

cost of production and distribution 
in New York State, 772. 
cost of production around Montreal, 
269. 

cost of product ion In Maryland, 773. 
cost Vf production in New England, 
172\ 

cost of production, seasonal, III., 563 
decomposed, after heating, toxic prop- 
erties, 875. 

effect of corrosive sublimate as a pre- 
servative, 173. 

electrical conductivity as related to fat 
content, 876. 

electrically treated, vitamin content, 
875. 

examination, 316, 472, 
flow, winter, maintaining, Wash., 694. 
food value, 462, 669 ; Conn. State, 659. 
goats', Egyptian, ^alyses, 200. 
goats’, protein in, calif., 876. 
goats’, zinc content, 768. 
grading, Mich., 613 ; TT.S.D.A., 377. 
handling ‘in ventilatjMi and untentl- 
Inted churns, 773. ^ 
house, cxperimerftal, Calif-, 894. 


MUk—Contlnued. 

houses, construction and equipment, 
489; Nebr., 286. 

human, artificial substltiite for, 660. 
infection with StreptooocouB cpidoml- 
cus, 668. 

inheritance of quantity and quality, 
771. 

inspection in Chicago, 073. 
intolerance of infants for, treatment, 
363, 660. 

investigations, review of, 363. 
keeping quality, determination, 209. 
laws in Massachusetts, 673. 
laws In South Africa, 459. 
malted, analyses, Conn, State, 254, 
marketing studies, Wla., 391. 
motliylene blue reduction test for, 472. 
municipal distribution, proposed, 773. 
(Pasteurization, electrical, 875. 
pasteurization, final package v, vat 
method, Iowa, 173. 

pasteurization, new method, teats, 605. 
piisteurlzatloD H.vsfems, TT.H.D.A., 073. 
pasteurized, cellular test for, 173. 
I>aKtcnrizod, hydrogen peroxld in, de- 
tection, 605 

pasteurized, Increased bacterial count, 
72. 

powders, analyses. Conn. State, 254. 
preparations, analyses, 102. 
preservation for chemical analysis, Mo , 
207. 

preservation wdth corrosive sublimate, 
173. 

preserved by potassium dlchromate, 
analysis, 112. 
prices In Chicago, 073. 

.production and distribution In Great 
Britain, 072. 

production, biotechnology, 263. 
production, clean, IT.S.ft.A., 508. 
production, factors affecting, 70. 
production in China, 771. 
production in New York Htate, statis- 
tics, 771. 

protein in, Calif., 875. 
protein, methods of precipitation, 416. 
relation to Infant feeding, 564. 
remade, 674. 
sampling, methods, 472. 
score card, new, U.S.D.A., 377. 
secretion, effect of nucleoproteins of 
udder, 672. 

skimmed. (Bee Skim milk.) 
sour, effect on aluminum vessels, 377, 
sour, remedy for poultry diseasos, 
Calif., 887. 

streptococci In, 778, 878. 
substitutes for dairy calves, 471. 
supply of New York City, studies, 772. 
surplus, statistics, U.S.D.A., 778. 
electrically treated, vitamin content, 
876. 

zinc content, 768. 

Milking- 

machine, notes, 269. 
machines and clean milk, 778« 
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Milklnis — Continued. 

maehinea. Importance of Bterillzation, 

564. 

machlncK, studies, Calif., 71. 
machines, use In Scotland, 283. 
Milkweed, poisonous to stock, control, 879. 
Mill wastes, use as war-time feeding stuffs, 
369. 

Mlllepcds, migrating army of, 75.1. 

Millet*— 

as hay crop, Mich., 031. 

culture In Itiirma, 430. 

growth in alkali soil, early, ITtah, 2S. 

Japanese, analyses, 800. 

variety tests, Minn., 825. 

Milo — 

chop, analyses, Tex., 700. 
croHS-fertilization, natural, 84. 
fc{‘(l meal, analyses, Tex , 700. 
feeding value for pigs. Calif., 870. 
variety tests, Tt‘x., 828 
Mineral resources ~ 

of Alsace-Ixjrrainc, 430. 

»»f Soutliern States, 525. 
of I'nited States, report, 10 
Minnesota — 

Morris Substation, report, 700. 
Northwest Station. Jeport, 800. 

State Fruit-lirtxMjing Farm, report, 
037, 830. 

Station, notes, .300, 498, 005 
Station, report, 899. 

University, notes, 498, 000, 095, 707. 
Mississippi Station, notes, 000. 

Missouri llnlviTsity and Station, notes, 
808. 

Mistletoe — 

effeet on seed of «7efTrey pine, 241. 
injury to tia'cs In Mexico, 354, 

Mites — 

and cleanliness, U.S.D.A., ISO. 
depluming, of cliiekenH, eradication, 
253. 

of stored grain and flour, 551 
Mitosis, suppression during inanition, 000. 
MorhloMoma laeatoHa, parasites of white 
grubs, 549 

Mods fru 0 cih}<, notes, 751. 

Molasses — 

beet pulp. (8ec Beet pulp.) 
feed for lamlis, Calif , 808. 
fertilizing value, summary of Informa- 
tion, 836. 

Mold--- 

cause of mycosis of fetal membranes 
In cows, 778. 

In bread, studie.s, 162. 
spores, enzyms In, studies. 3.36, 803. 
spores. In sugar, effeet of concentra- 
tion on activity, 803. 

Molds, artificial cultures, preservation of, 
726. 

MolinUi owrul^n as a forage plant, 488. 
Mollusks, flies feeding on, 454. 

UonuHcus purpurem, studies, 416, 

Monufhui sp., notes, 861. 

Jfondo 8pp., notes, 861. 


Mongrels, eliminating by pure-slre^method, 
821. 0 
Moiiilia on orchard fruits, 150, 

Moniliopsts afJ'CrholdU, notes, 46 
Monochloracctic acid, use as reagent, 613. 
MononporeUa unicuspidata n.g, and n.sp., 
description, 854. 

Montana — 

College and Station, notes, 605. 
Station, report, 496. 

Moor soils — 

ns fertilize*!' for sand, 515. 
fcrlilizer experiments, 623. 

0<‘rman, cultivation, 512. 
mixing with mineral soil, 622. 
t*SVc also IVat soils ) 

Morning glory, wihi, control, Calif., 823. 
Mosaic discJiM* — 

of gra.«ses, II.S.D.A., 450. 
of potatoes, 47. 

resistance of cane x'^arletlcs, PR., 150. 
Moscpi lines — 

Argentine, notes, 1,58. 
bre(‘d\ng, prevention, 361. 
collected by Canadian Arctic Expedi- 
tion, 158. 

control. 3 52 ; Calif., 848 ; N.J , 850 
occurrence in California, 548. 
ultimate seahonal Infection, 854. 
work of Bureau of Entomology, 548. 

also Anopheles, Cuiex, and 
Stegornyia, vie,) 

Moss, Spanish, feeding value, Tex,, 309 
Moths — 

American, new tropical, 356. 
new from Mexico, 652. 
o'cophorid, new genus anil species, 751. 
Motor — 

cultivators. (»8nr Cultivators, motor.) 
eiiuipnient, use in farming, 588. 
fuel, conservation, 389. 
plows. {See Plows, motor ) 
truck weights economic limit, formula, 
588 

trucks, relation betwei'n loads and 
grades, 484. 

trucks, use on ^ugar i)^ ations, 
892. ^ 

\ehieles and highways. U.SDA., 780. 
Mottling disease of sugar cane. (See 
Sugar canc.) 

Mouse — 

bean, notes, 748. 

oxyurid, parasite of man, 847. 

(See also Mice.) 

Movement of organisms, new method of 
.study, 436 

Mveor pustlfus, descrlpllon, 102. 
Mulberries — 

culture in China, 640. 
specialized culture for silkworm, 536. 
Mule- 

colts, feeding experiments, Kans , 263. 
peracute disease, bacterlologlc studies, 
884. * 

Mules, breeding liJ North Afidca, 560. 
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Mungo l)wan8 — 

^aB greon manure, Guam, 31. 
culture extyerimentB, Tex., 828. 
MuratclUi coffcw n.jsp., nateg, 542, 
Murffantia ht^trionica. (See Harlequin 
cabbage bug.) 

Muriate of potash. (See Potassium 
chlorid.) 

Mm norvpegicus alhkiun, sturHes, 376. 
Mum mpicntum, Philippine vurletlefi, 443 
Musa species In l^hillppiiies, key, 443. 
Mmca — 

dninmtim. (Sev House-fly ) 
corninu, Empusa disen. se In, 361. 
Muscoid flics, new genera and species, 
157. 

Muscles, zinc content, 758 
Mushrooms — 

culture, 584 ; Md., 341. 
powdered, as spice adulterant, 415. 
Muskmelon mildews, control. Guam, .38 
Muskmelous, early growth in alkali soil, 
Utah, 28. 

Muagel mud deposits, fertilizer value, 127. 
Mustard — 

chemistry and Industry of, 115. 
fertilizer experiments, 19, 223. 
oil, preserving valuts 114, 

Mutanda ornithologica, 219. 

Mutation — 

In adzuki bean, 224. 
in Matthiola, 141. 
in aOnotheni, 332. 

(Beo al&o Variation.) 

Mutton — 

I'xport trade of N(‘w Zealand, 867. 
import trade, British, statistics, 867. 
poisoning from panit,vpboid infection, 
273. 

Mycology, synthesis in, 720 
Myelois ccratonia, notes, 547. 

Jlfj^ocrra cremidrs, parasite of white grubs, 
549. 

Myochorm longulus^ notes, Ariz., 357. 
Myrmecophllous Insects from Guba, 160. 
MyzocaUi^ n.app., studies, 155. 
Myzompia^-OHStH, observations, 751. 

Myzus ribii {See Cun ant aphis.) 

Naninis, wrens of genus, notes, 847. 
Naphtlmlin, as remedy for chicken lice, 252. 
Naphthaiin-phthalic anhydrid, 205. 

Napier grass, rotation experiments, 230. 
Narcissus “ 

bulbs, distribution, U.S.D.A., 346. 
varieties, U-K.D.A., ,346. 

Na$onia brevicomis, studies, 160, 862. 
Nataieufiia, new genus, erection, 155. 
National — 

Congress for the Agricultural Restora- 
tion and Betterment of Rural Ulfe 
in Belgium, 701^ 

Farm Loan Association, organization, 
address, 291. 

Fertilizer Association, history, 228. 
if’ertitizer*’ Association, proceedings, 432. 
formulary of Unitedifttates, 566, 


National — Continued, 

parks, administration, report, 689. 
Research Council, present organiza- 
tion, 97, 

Nature study— 

for teaching conservation, 608. 

In eienientary schools, 093. 
relation to boys’ and girls’ club work, 
796. 

source book, 92. 
teaching in college, 92. 

Navel — 

ill in colts, Mich., 094. 

Infection in colts, Oklu., 561. 

Nebraska — 

Station, notes. 3 97, 695. 

University notes, 197, 498, 696. 
Necrolwieilloeis — 

In lambs, Calif., 884. 
in pigs, 878. 
paper on, 877. 

Necrology, 100, 690. 

NcctrUi dtUastma, notes, 450. 

Nematode — 

disease of rcnl clover, 742. 
galls on wheat, recognition, 245. 
injury on sugar <*anc, 150. 
root-knot, ctmtrol experiments, 243. 
Nematodes — 

alTecting citrus trees, Calif., 842. 
affecting coconut, studies, 747. 
affecting various crops, 3 50. 
from donkey, studies, 776. 
from Cowls, new, 180. 
paraHltizlng man, new, Minn., 818. 
Nvoflbrr aUeni, nob's, 748. 

Neohedobla, new genus, erection, 159 
?ieotoma spp., notes, 355, 

Nephelometcr for chlorin determination, 
611. 

Nerroegntis luetkma^ osmotic pressuri' of, 
331. 

Neurotnma incompicuu, stuciles, K Dak., 
850. 

Nevada Station, notes, 498, 797. 

New Hampshire College, notes, 600. 

New Jersey — 

('ollege, notes, 300 
Stiitlons, notes, 300, 696. 

Stations, report^ 899. 

New Mexico — 

College, notes, 696. 

Htttlion, notes, 797. 

New York Cornell Station, notes, 93, 900. 
Nezara viridula, life history and control, 
861. 

Nickel- 

determination in vogetablo oils, 610. 
possible toxicity in hydrogenated oils, 
255. 

use In crucibles, 207- 
l^lcoHana oMncnsiHj description, 036. 
Nleotiann— 

effects of illuminating gas on abscis- 
sion of flowers, 333. 
fascia f ion lu, 032. 
self-sterility in, 527. ^ 
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NlcotUa duHt for control of walnut aphis, 
Oallf., 862. 

Night temperature in orange groves^ KtuiUcs, 
587. 

Night-blindness due to lack of fat-soluble 
A, 462. 

Nile depOHltfi In Egypt, notes, 420. 

Nipa palm, economic uses, 142. 

Nippon river fever. (iSVc Tautsugnmushl.) 
Nltratf— 

of ammonia. (<Scc Ammonium nitrate ) 
of lime {Hee Calcium nitrate.) 
of potash. (»S'cc IVdasslum nitrate.) 
of soda. (i8<*c Sodium nitrate ) 
reduction t«*8t for bacteria, N Y. State, 
325. 

Nitrates — 

absorption i)y soils, (^a!lf, 811 
dctermlnatloT7, effect of chlorids on, 
504. 

defermimition, improved method, 414. 
marnifsicture, 210 

Nitric acid production, equipment for, 522 
Nitr mention — 

as afrect<>d by crop residues, 18. 
as alfeeted by ovidation of sulphur, 
429 

in Caiiforiiin soils, sludie.s. Calif. 811 
of manui’t' In (ult hated soli, 519 
studies, 217. 

Nitrites- 

deterinination in (oine(i beef, 711 
in diseased plants, 144 
Nit rog(*n- 

accumulation and utilization. N J , 
812. 

atmospheric, utilization In agrbailtui c. 
520 

content of soils as alTeclCMl bv straw 
and sugar, 425 

deficienev in (Jennan soils, .515 
determination, cofaparl^on of metfiods, 
205 

determination, continuous process, 31.S. 
doteriniiuitlon, modified method, 802, 
determination, new method, 205, 
distribution in plants, 229. 
fixation at different soil dc'pths, 425 
fixation by Azotobaetcr, studies, Calif , 
812, 

fixation by Bncln‘r proc(*ss, experi- 
ments, 124 

fixation by electric arc, 312 
fixation by nonsymblotlc soil bacteria, 
18. 

fixation, fertilizers from. 722. 
fixation furnaces, comparison, 328. 
fixation, processes, 219, 623. 
fixation, rfile of microorganisms In, 
514. 

fixation, treatise, 22. 
generator, description, 205. 
lime. (Krc Calcium cyanamld.) 
losses, experiments, 124. 
losses in urine, prevention, 428. 
stable manure, nitrification of, 619. 
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Nitrogen — Continued. 

starvation, by bacterial reduction of 
nitrates, 146. 

water-insoluble, in fertilizer, analyses, 
R.I., 626. 

Nitrogenous fertilizers — 

comparison, 624, 721 ; Calif., 811. 
manufacture, 722. 
synthetic, 623, 814. 

Noctuid, new, from Arizona, 652, 

Nodule bacteria — 

destruction by digestion, Wis., 325, 
effect of seed germination on, 25. 
flagellation of, 434. 

(.See also liacillm uidwivola, and 
Legumes, Inoculation.) 

Nooilles, nutritive value, 457. 

North Carolina — 

(5)llcge, notes, 94, 499 
Station, notes, 499. 

North Dakota — 

(^>llcgc and Station, nofe.s, 94 
Dickin.son Suii.station, report, 796. 
Nozzles, hydraulic cxi>erlmeuts with, 79. 
Nucleoli, biologiial significance, 727. 
Niudcotirotein Injection, effect on milk se- 
cretion, 672. 

Nurserj - 

liiBpcction in West Virginia, repiirls, 
356. 

manual, revision, 534 

pests, summary of information. 7 tS. 

Nut- 

industry, Anieri<’an, discussion. 737, 
Indusirv in Spain. 641. 
niargarln. digestion l)y children, 61. 
Nutrient ■ 

media, ii^ce Culture media ) 
solution of von der Crone, e\alua- 
tion, 131. 

solution, reaction, relation of plants 
to. 24. 

Nutrition — 

dist'Hses of and infant feeding, 660. 
during ehildhood, tl58 
experimental work on, 58 
problems, discussion. 164, .'r|r>, 456. 
rOIc of cyst in in, 756 j 
(Krr also Diet, Metabolism, Vitamins, 
vtc. ) 

Nutrose, substitute for, 463 
Nuts, stocks for grafts, control of sap flow 
in, 737. 

l^uttallia GQui, studies, 178 
Sfpmphvlc depunvUUis on rice, 451. 

Oak- 

aphids, 155 

mildew infecting beech in British Isles, 
747. 

poi.soning of llv<‘ stock, control. 879 
twig girdler, remedies. Minn., 848 
worm, California, control, U.8.D A., 
868 

Oat- 

feed, anhlysea, 203 ; Maa^., 866. 
flour, analyse^ Ind., 769. 
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Oat--CouAnuecl. 

fl)Ot-rot (Ilseftso in NortliWi‘st, 851. 

Imy i’. alfalfa bay for calvoa, Calif., 
874. 

bull«, digestion coeffieii'nts, 263. 
hulls, ground, analyses, Tex., 769. 
middlings, analyses, Ind,, 769 
products, defidcncioH of, Wls , 871. 
protein, nutritive value, 459, 755 
rust, relation to barberry, 542. 
rust, reslstan(H‘, inheritance of, 543. 
smut, treatment, 644, 742; III., 844; 
Mich., 604. 

Oatmeal — 

analyses, 263 ; Tex , 760. 
byprf)duc(. iiispi'ction and analyses 
Mich , 63. 

Oats — 

acidity determination, 11. 
and peas for silage, Wash., 828. 
and peas, fertilizer experiments, Minn , 
826. 

and peas, yields, Minn., 826. 
nfi hay crop, Mich., 631. 
as pasture for pigs, Mont., 68. 
breeding for hardiness, Alai'ol., 821 
clipping tests, Ohio, 830. 
cost of production, Mo.. 188. 
cost of production in France, 593. 
crushed r. whole, for work horses. Whs., 
376. 

cultun* experiments, 132, 233; Minn, 
824 ; N.Dak , 732. 
culture In Tirltish Colnmlii.a, 733, 
drilling tests, Ohio, 6H2 
feeding value, Ohio. 871 
fertilizer experiments, 22, 221, 222, 
223, 233, 327, 719; Ala.Col., 822; 
Minn., 731, 825; N.Y.State, 326; 
Ohio, 686 ; Wls.. 327. 
germination of shelled grain in, 186. 
gerrainatfon when freshly harvested, 
tests, 237 

germination tests, Wls., 388, 
green manuring experiments, Miss, 
02« ; Va., 427. 
groiinci analyses, Tex,, 769. 
growth In alkali soil, eariy, TTtah, 28, 
liming experiments, 628. 
limits of toxioity of aminonlum aul- 
phate for, 219. 

manuring exjierltnents, Minn., 826. 
rolled, analyses, 769. . 
rotation experiment, s, 132, 230; Minn., 
781, 824 ; F.S D.A., 886. 
seed treatmimt, 541, 644. 
seeding experiments. Minn., 782 ; 
Wash, 632. 

statistics, TT.S.D.A., 731. 
varieties in New South Wales, 438. 
varieties, percentage of husk In, 136 
variety tests, 182, 233 ; Mich., 631 ; 
Minn., 731, 824, 826; N.Oak., 782; 
U.S.D.Am 837; Wash., ‘631. 
Winterkilling, reslsMnt variety, Ala. 
Col.. 821. , 


Oats- * Continued. 

world’s production and consumption, 
439. 

Ocimum sanctum, use as insecticide, 786. 
Oilontia app., studies, 745, 

Odontotvrmcs formosanus, notes, 851. 
(Enothera — 

mutation in, .332, 

relation between stature and chromo- 
some inimber, 332. 

(Encthvra spp., studies, 128. 
(Esophagostomiasis, lecture on, 674. 
tEstrus in carabao, 069. 

In guinea pigs. 668. 

In rats, 667. 

Office of Farm Management- 

relation to experiment .stations. 789. 
research work In rural economics, 789. 
Ohio— 

State University, notes, 797. 

Station, administration and work, 899. 
Station, monthly bulletin, 897, 496, 
694, 899. 

Oidiwm — 

la'dis, cause of butter deterioration, 
674. 

lacftH, rAle In cliecsc making, 877. 
Jaetts, studies, 671. 
tu( krri, notes. 49, 711 
OTdiura wntrol, 49, 450. 

Oil— 

antiirao^me, remedy «galn.st termites, 
851. 

cake, acid numbers, 112. 
cakes, fertilizing value, 22, 723. 
cumpbor green, lemedy agaln.st term- 
ites, 851. 

coluine, dlge.stlhillty, 552. 
from American conifers, analjtical 
constants of, 7. 

from Vvraiofheca sesamoirJes, 115. 
from (Milnesp wood oil trees, 840. 

from Egyjitian lettuce, analysis, 202. 

from elderberries, analysis, 410. 
from eucalyptus, germicidal activity, 
174. 

from fruits and seeds, 212 

from grape seeds, 212. 

from horse-chestnut, analysis, 115. 
from lumbang nuts, production, 116. 
from '' Mac- Ken ” nuts, analysts, 115. 
from okra setnl, analysis, 311. 
from pine seeds, 410. 
from poppy seed, digestibility, 662, 
from proso, analysis, 801. 
from sharks* livers, 659. 
from squash seed, analysis, 811. 
from sunflowers, drying tendencies, 
t<‘sts, 601. 

from tomato seeds, 212. 
from walnuts, analysis, 410. 
fuel, handbook of Information, 892. 
lubricating, effect on fuel consumption, 
380. 

palm industry, 44. 
palms, Insects affecting, 461. 
seeds In Tropics, 699. 
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Oils— 

and fat,s, chemistry of, 8. 
and fats. In United States, U.SJ>.A., 7. 
essential. {See Essential oils.) 
fixed, change of refractive indices, 400. 
hardened, analyses, 416. 
hydrogenated, in nutrition, 255. 
hydrogenation, 400. 
in Tropics, 500 
sterilization, method, 707. 
vegetable, acid niimlMTs, 112. 
vegetable, arsenic and nickel content, 
610. 

vegetable, extraction, 115. 

{See alfto Fats, and Corn oil, (Litton 
seetl oil, Olive oil, etc.) 

Oklahoma (V)lleg(* and Station, notes, 04, 
797. 

Okra seed oil, analysis, 311. 

Oleates, hemolyzlng power, 310. 
Oleomargarin, hoiiseiiold foam test, 162. 
(See aho Margurln ) 

Olethreutea ajiproTimuna n.sp., description, 
157. 

Olethreutid, new, from New York, notes, 
157. 

01ivf^~ 

oil, disagreeai>l(' flavors, removal, 
Calif, 805. 

oil, distillation with mannitol, 757, 
oil, lipolytic euzynis in, 502. 
oil, sterilization for preparation of 
llpovaecines, 707, 
pomace, oil from, use, 805. 
lesidue, feeding value, 769. 

Olives — 

action of lye In processing, 113. 
canned, examination, 261 
color control, studies, Calif,, 805. 
cycloconium of, treatment, 645. 
energy content, 660. 
for Yuma Mesa. Arlz , 341 
infloreacenee of, 140. 
oil content as index of maturity, 
U.RDA., 502. 

production In French colonial posses- 
Klons. .32. 

pruning, Calif., 833. 
rlp<^ canned, ndatlon to botulism, 261, 
262. 658. 761. 

ripe, processing, In California, 212. 
ripe, sterilization, 457. 
ripening and pickling, TJ.S.IXA,, 501. 
Olpidium hrasHcw, notes, 46. 

Olympia Agricultural Comimny, Ltd., rc- 
8(‘arch department, 798. 

Onion — 

dlseafies, control, U.S.D.A., 240. 
fly, lunate, notes, 548. 
juice, bactericidal power, 7. 
maggot, traps for, Mass., 356. 
smut, control, Wls., 350. 
smut in Great Britain, 47. 

Onions*~*” 

growth in alkali soil, early, Utah, 28. 
fertilizer experiments In India, 617. 
variety tests, Minn., 885. 


Ontario Agricultural College, notes^ 399. 
Oospora — 

pitstulam u.Hp., description, 149. 
scabies. (Sec Potato scab.) 
variahilis, de8crli>tion, 162. 
Ootetrastiahus hentus, parasitism, sludieH, 
249. 

Ophideris fullonica affecting cltius, 736. 
()phi07\ hifoveolatum, parasite of white 
grubs, 540. 

Ophiusa rneherrte, notes, 751. 

Ophllialmia, recurrent, olisorvations, 678 
Ophthalmol hrips, new genua, oreetlon, 154. 

Opiuti~~ 

hum His, studies, 654 
n.spp., description, 655 
Ora nge — 

fly, Japanese, studies, 052. 
groves, effect of altitude on terniiera- 
tiire, 537. 

juice, bactericidal jwwer, 7. 
juice, constipating qualltleH, 57. 
juice, effect on metabolism in para- 
mecium, 662. 

juice 1 ’. lemon juice, antiscorbutic 
value, 463. 

Juno drop, Calif., 842. 
twigs, abacission among, 110 
Orang<‘H — 

as affected by alkali, Calif, 040, 819. 
culture in India, 442. 
dried, used as pepper adulterant, 112. 
fumigation 8ch(‘dule, 250. 
navel, pruning, 641. 
pruning as means of rcjuvimation, 
Calif, 831. 

satsuma, variation In, 537. 
variability in size and production of 
trees, 140. 

variability in yields, casual, Calif , 819. 
Orchard — 

grass, culture experiment, 29. 
Inspection (Sec Nursery inspection.) 
pests, summary of information, 748 
spray calendar, 736. 
sprays, testH, N.J., 850. 

Orchards, d(‘ep suiisoiiing in MiS‘?url, 4S2. 

(Sec also Fruits, Apples, Peaches, etc.) 
Orchids, Indigenous, studies, 728. 
flrgamsms, lutivement of, new’ method of 
study, 436. 

Oriental peach moth. Peach moth.) 

Oriflees, hydraulic experiments wdth, 79. 
Ontes earcelsa, studies, 349. 

Ornamental plants, shrubs, or tree's. (See 
Plants, i^thrubs, and Trees.) 

Orpetes rhinocei os, noUs, 53. 

Oscinis frit, synonymy, 654 
Osmotic — 

pressure, relation to salinity of the 
water, 131. 

values in plants, »228, 620. 
Osteomalacia, comparison with rickets, 777 
Ostrich diseases, 681. 

Ostriches, breeding In North ArfrU’a, 560. 
Ova, resorption of, ^^63. 

Overtltration, device for* preventing, 813, 
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Ovlstfrum, iise of torm, 777. 

Ox cecum, dcvelopracnt, 179. 

Ox warbles, life history, 854. 

Oxlrlase apparatus, descript iou, 412. 
OxidasoB — 

and diastases, relation to nitrogen 
starvation, 144. 

connection with Improvemenl of plants, 
27, 

Oxidation, respiratory In h'aves, 129 
OopytropiH lamhei’tl. Identification, 776. 
Oyster-shidl sciili* — 
notes, 748. 
parasites of, 154. 

Oysters, spoilage due to pink yeast, U.fc>. 
D.A., 860. 

Ozonium omnivarumt studies, 449. 

Paddy. (8cc Rice.) 

Pa4raona fiypotnoloma, notes, 751. 
Payttphila churfiea v P alba, 855. 

1‘ahveut Valley plague, studies, 476. 

Paint — 

as plastic material, 890, 
use on the farm, experiments, 591. 
Palm — 

bleeding disi-ase, 741. 

Bourbon, and It.s liber, 581. 
coconut, (8e(? Coconuts.) 
kernel cake, analyses, 770. 
kernel oil, dig«'stU)ility, 552 
nipa, economic uses, 142. 
oil, culture cxpfu'iments, 48. 
oil, substitute's for in tin plate manu- 
facture, 508. 

produetlon in French colonial posses- 
sions, 32. 

Palmyra bud rot, notes, 145, 741. 

Pancreas — 

in rats, growth in weight, 559. 
preparations, proteolytic activity, 202. 
Pmiicum — 

barhitiode, notes, U.S.D.A., 340. 
obscuretifs, for paper making, 581 
Papaver rhtraH, inheritance of tlower char- 
acteristics, 630. 

Papayas^ 

cuItuVe experiments, 736. 
fertilAer experiments, ()uain, 87. 
use in chicken yards, Ouaiii, 65. 

Paper — 

estimation of fibers in, 12. 
making niot(‘iiaIs, 531, 840. 
making, suitability of flax and hemp 
chaff, 417. 

making, vegetable fibers in, 116. 
pulp materials, 44. 

pulp, possibilities of manufacture In 
Australia, 116. 

(8cc alHo Phi p wood and Wood 
pulp.) 

resear eh literature of Forest Products 
laboratory, 1^, 
tearing resistance, 116. 

Para cymene, utilization, paper on, 205. 
Para grass-*- 

fewling value, OuifAi:, 64. 
notes, U.S.D.At, 840. 


Parabortln, Immunizing agent against para- 
typhoid, 274, 568. 

Puracalocorls, notes, 164. 
ParacopidoHomopsift ftoHdanus, polyembry- 
onic broods, studies, 656. 

Patagus spp., notes, 854. 

Paralipsa gularis on stored peanuts, 453. 
Paralysis, proparturiemt, of sheep, Calif., 
883. 

Pararaceitim, metabolic activity of, effect 
of vitamins, 662. 

Parasites. (Kee Animal parasites, Poultry 
parasites, and tipavifio formn ) 
PaHinagrus offbonit, panisitlsra, studies, 
249. 

Paratvtt anydiiiH pilosus on apple foliage, 
456. 

Pai a thyroid glands, effect on carboliydrate 
m(*t a holism, 557. 

Paratyphoid — 

abortion in mares, 273, 568. 
bacilli from swine, obS(‘rvat ions, 881. 
infection, cause of meat poisoning in 
.sbe<‘p, 273. 

Pnratyplioid - cnteritidis lau-iill, diagnostic 
iruHlia Hir, 882. 

IbirkH- 

and gardens, treatls<'. 589 
history and utility, 589 
National, descripti vt' jici'ount.s, 738. 
Parnaia mathinx f»n ric(', 451 
Pai.sley .si'eds. feeding valu(\ 869 
Parsnips, variety le.sl.s, Minn , 885. 

I*ai llieiiogi'nesis — 

in ApantrliN gfoincf atuK, 156 
in grouse locust, 768 

Pa^palum dilaUitum, foeiling value, (luam, 
64. 

Pa.st<*urizatioii. (*8cc Milk and C'reum.) 
IbiHture ♦‘xperimeiits with dairy stock, 
r.S.O A , 370. 
l^ast tires — 

fertilizer experiments, 720, 
improve nieiits and maintenance In 
Great Britain, 106, 168, 734. 
Improvement in Morocco, 280. 
in Cyrenalca, 540. 
in Prnnct', treati.se, 437. 
management, Va., 437. 
on peat soils, grass mixtures for, 783. 
Rhizoetoiiiu in, 243 
wire fences for, 282. 

(8'cc atao Grass.) 

Ihiveinents — 

Arpax ruby, 385. 

lirick, monolithic, mibnige tests, 57S. 
brick, standard siK'Clfications, 891. 
treatise, 279. 

(aSV'c also Concrete and Roads.) 

Pea- 

bran, inspection and analysis, Mich., 
63. 

ciiink, life history and control, 851. 
vine meal, feeding valui*, 869. 

Peach — 

borer, control, 64 ; N.J., 849, 
borer, notes, N.J., 835. 
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P^ach — Continued. 

diseases, sprsy schedule, Wash., 830. 
industry in United States, U.S.I) A , 
345. 

leaf curl, 140, 153. 
loaf disease, 49. 

leaf miner, life history and control, 
050. 

Monllla, 160. 

moth, oriental, notes, 54.5 ; N J . H40. 
moth, ori<»ntul, studies, (549. 
sawUy in .Inpan, 159 
scab, control, Va., 34.5 
serpentiiu' le.nf inin*‘r, life history, 
studie.s, 050 

shot"hol<‘, control, (’allf., 84,3. 
spike disease, studies, 544. 
twiff l)ort‘r, sprayinj? (‘Xperluu'nts, 740 
Peaches — 

hr<*edlnff experlnwmts, N .T , 835. 
culture in Florida. 737 
dryliiR, t'nlif, 804 
dustliitr e.xpoj-lnients. Vn , 345. 
factors arft'elmK hardiiu'SK, 139 
fertilizer exporirnentH. Ohio, 830 
foliar f?laitds. sl^uftieaiue of, 128 
pollen pr<Tnnnation. studh's, 039 
pruuiiii; (‘Vi)erluients, 440; Oahf . 139, 
N .1 , 835. 

riiij;in^ experiments, 039 
spray cah ndar. Ark , 730. 
spraying: experiments, Fnlif, 843 
stocks for, (’allf , 83.3 
sulphurinir, vnlm^ of, 039, 
winter injury in 1917-18, Mass, 34.3 
Peanut- - 

bran, aniilyses. Mich , 03 
huTKldn}^ disease, notes, 350, 542. 

< ak(\ nnalvs(‘H, 770 ; Tex , 7(59 
feed, analvses, .NMl.. 709, 3'e\ , 709 
feed as <'orn sut)ph‘rneMt, Kans . 37.5 
liay, fi'edinjtr value, M’ex , .3(59. 
liulls, feeding: value, Tex , ;;09. 
hulls, erround, jioalyses, 'r<*\ . 7(59 
meal, amilysev, Mass, 8(5(5: 'Pex , 7(59 
meal, feeding vrilu(‘, Tex , 3(59 
oil, hai’d(*ued, arsenic and niekel con- 
tent, 010 

tikka dis(*a«e, 146 
Peanuts — 

analyses, Tex , 709 
as feed for hoR-s. Okln., 207. 
eiilture experiments, 430 
eultur<‘ In Burma, 43(i. 
effect on pork, Tox„ 109. 
effect on quality of lard, Ala. Col., 
870 

eiiersty content, 000. 
fertilizer experiments, 430. 

Insects affectiriK, In Queensland, 358. 
production, hi Cuba, 31. 
production In French Afrhxt, 230 
production in French colonial posses- 
sions. 32. 

statlKties. U.R.RA, 731. 
stored, moth affecting, 463. 
variety tests, 430. 


Pear — 

blight, control, 544. ^ 

bud-midge in New Zealand, notes, 249. 
disease, new to America, 450. 
diseases, 150, 541. 

diseases, spray schedule. Wash , 830. 
industry in United states, IT S.D.A., 
039 

Monllia, 160. 
psylla, <*ontroI, N .1 , 849. 
psylla in Ontario, 52 
rust, notes, 59. 
savsliy in .Tapnn, 159 
Pears — 

blooming dates, N .T., 835. 

<-ommer< ial <llstncts an<l varieties, 
IT S I) A , 039. 
dr.Miig, Pal if, sot. 
grafting old tie(‘S. 534. 
graphic records for. ,">34 
hai v<*i>,tlng and storage, Creg , 40 
maturity pressure test for, Oreg., 40. 
p(»IlijialIon, (^allf , S32. 
pruning ( xpcninents, (*alif, 130. 
iipening Icmpeiutun', optiniurn, (^'lllf., 
832. 

velf stenllt-s tests, 13s 
spray eabmdar, Aik, 730 
stcjii b iigli) in, 53.(5 
sto<’ks for, 530, 7.37 ; ('alif , S33> ; S 
l>ak . 830 

varieties, hardv, SI>ak, 830 
wll< lies’ broom on, 49 
Peus-- 

and oats. (8cc Oafs and peas.) 
Itariiituni .^oUduk runnn on, 352 
breeding^ experiments, Minn., 834 
canned, effect of bunon juice on, ('alif , 
80.3. 

(nlture in P.ritisb C'olnmbia, 733 
enzyin content, 228 
iertlll’/.cr exp»u*iments, 2J2, 223. 
varieties from Finland, s<>ed funda- 
ments, (5.30. 

variety t(‘s(s, Minn., 824, 82.5, 8,35 ; 
Wash , 0.31 ; Wis , 3 58 ^ 

I*ea t— - 

.ammonia abs(»rbing power. tUmlies. .520, 
bacterization, 520. 

In the nistnal Swamp, stndle,'!i, 10. 
moss lltt(‘r, absorbent for water, 19 
nitrogen availability in, ('alif., 812. 
production and sale, 19. 
production and use in 1918, 428 
quality and value, U.S DA., 328. 
soils, grass inixtur<‘s for, 733. 
soils, liming (‘Xperinn'nfs. 4,31. 
soils, management. Minn., 813, 
use on unlimed soils. Minn , 820. 
alffo Moor soils ) 

Pecans - • 

grafting and top-working, 7.37. 
history in America, notes, 538. 
Interplant Ing fruit crops,, 538. 
varieties for n^irihern planting, 538. 
winterkilling, 'Mini^ , 834. 
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Peotinopi^jra goasppiella, (See Cotton boll- 
w«^rm, pink.) 

Pediculm, (See Lice.) 

Peyompia — 

hraaskm. (See Cabbage-maggot.) 
fuaicepa, ooteH, N.J., 849. 

Peleeinua polpturator, parasite of white 
grubs, 549. 

Pellagra — 

among Turkish prisoners of war, 408, 
aiul bad maize, 701. 
monograph, 761. 
pathology and origin, 462. 
relation to maize consumption, 457. 
PenicilUurn — • 

cruataceum , description, 162. 
vxpanauiH^ studies, 886, 608, 808, 804. 
oUvwccum, description, 162. 
oxalictim. Inoculation on potatoes, 246. 
rogueforti, use in ch(H*se making, 876. 
rennsylvania— - 

College, notes, 198, 499, 696, 798. 
Station, notes, 198, 4J)9, 798. 

Penstocks, economic design, 572. 

Peuto.saus, determination, 112. 

Peperomia pcllucida, use for greens, 138. 
I^'Pper — 

adulteration, detection, 112, 416. 
blossom rot, 145. 

(lie-back, 146. 

Fusarlum wilt, N.Mex., 844. 

long, adulterant for black pepper, 415. 

weevil notes, 159. 

Peppers — 

fertilizer oxp<‘rim<‘nt8 in India, 517. 
methods of cultivating, 444. 

Pepsin — 

as rennet substitute In cheese making, 
Calif., 876. 
determination, 204. 
preparations for chfN'se making, 606, 
Peptone intoxication, studies, 271. 
Pvregrinus matdia, <*ontrol in Hawaii, 249. 
Ptfrfume and aromatic plants, 43. 

Perfuim‘S, artificial, treatise, 8, 

Peridermium pini, relation to Cronartium, 
61. ^ 

(.See also Cronartium and White pine 
bllA^r rust.) 

Periodicity in nuclear and cell division, 131. 
Periplaneta — 

ameriema, (See Cockroach, Ameri- 
can.) 

auatrnlaaiw, control, Minn., 358. 
Perlploca, n(*w genus, erection, 167. 
Perlssothrips, new genus, erection, 164. 
Permeability — 

determination, 227. 

of plasma membrane as affected by 
light, 227. 

soil, measurement formula, 780. 
Peronospora — , 

control, 460. 

on grapevines, fungicide tests, 868. 
Peronospora paraaitioat studies, 46. 
Peronospora^eie, studle^ 860. 

Peraea acMedeana, note^, 687. 


Persimmon-— 

diseases and Insect pests, Calif., 346. 
oriental, culture in United States, Callt, 
846. 

Persimmons, c<ild-8torage studies, Calif., 881. 
Peatalozxia — 

guepini on Liberia coffee, 146. 
lignoaua on Para rubber, 146, 
truncata, studies, 51. 

IVtroleum, crude, effwt on soy beans, 436. 
Phareidia lichenum, lline»-disRolving fungus, 
notes, 386. 

Pharmacopoeia of United State.s, 56(,. 
I’harmacy, yearbook, 379. 

I^huseolin — 

nitrogen distribution in, 707. 
nutritive value, 7.56. 

PhaaeoluH — 

lunatuH, hydrocyanic acid content, 7. 
spp., studies, 436. 

Phaulothrlps, new genus, erection, 16-1. 
Phridole inegaeephala, notes, 754 
Phenacctln, effect on catalase production, 
259. 

I*henological — 

conditions, relation to amount of seetl, 

611. 

literature, recent, 511. 
ol)«ervation« in Kuropo, 511. 
Phenolphthaleln, substltutt^ for, 504. 
I'henolsulphonic acid reaction for nitrate 
determination, 414, 

I’lienylhydraxln reaction, moditlcatlon, 112. 
Phiijalothrips, new genus, erection, 15 ♦. 
PhilotrypettiH Java n sp., notes, 56. 
Phlegeth^Dutina guingue mncuJaiua, ( (See To- 
bacco worm ) 

Phlegmon, treatmcuit, 566. 

Phlorizin, effect on carboliydrate meta- 
bolism, 557. 

J’hloroglueinol, method of preparation, 50.5 
Phoma — 

beta, notes, 46. 

lingam on cabbage, N.Y.Slat<s 850 
PhoviopaiH- ~ 

Oitri, studies, Clalif., 842. 
spp., notes, 680. 
rexansy studies, 148. 

Phoradendron spp., notes, 854. 

Phorbia (Pegomya) cepctof'um. (Sec Onion 
maggot. ) 

Phormia azurea, studies, 157. 

Phosphate — 

deposits of Galicia and Palestine, 
analyses, 430. 

deposits of South Australia, analyses, 
430. 

deposits of SwitJBerland, 220. 
nodules as direct fertilizer, 126. 
of lime. (See Calcium phosphate.) 
rock, as affected by sulfoflcatlon, 126, 
429. 

rock, composting with sulphur, Va., 
429. 

rock, fertilizing value. OSes Pho»« 
phates, comparison.) 
rock in Morocco. 220. 
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Phospliate — Con tin u od. 

rock incUi«trloa in Southern States, 
825. 

rock, production, 19. 
rock, solubility, studies, 125. 
rock, Hourc<‘s and U8<*, 525. 

Phosphates — 

absorption by soIIh, Calif., 811 
comparison, 20, 107, 125, 218, 720, 
814; Minn., 729. 

conditions in Kuropean market, 814. 
consumption In Europe, 815. 
fertilizing value, 107, 125, 218, 220, 
328, 720, 721 ; Minn., 729 ; Wls., 327. 
market (ondltions in lOurupe, 814. 
solubility, studies, 125. 

Vivianlte and Vesta, fertilizing value, 

22 . 

(Kcc a ho Supeipliosphate.) 
lOjosphatic — 

fertilizer re.sources of Uruguay, 328. 
fertlltz<‘ra, treatlsi', 220. 
manures, use on Indian soils, 429, 
slag, fertilizing value, 721. 

{St'C alHo Phosphates, comparison ) 
slag, use Ui c(‘ncretc highways, 781 
Phosphoric — 

add. determination in sewage, 12 
acid, fixation In soils, Vu , 424 
acid in .sidl, efTeci of linu' on, 524. 
add, use in (Jenna ny, 510. 
oxicl, relation to antlneuritic ^italnin 
In maize products, 250. 

Phosphorite* meal, as direct fertilizer, 125 
Phosphorus — 

uv'allabihty of in marsh hoIIm, Wis., 
512. 

distribution in plants, 220, 
in typical diets, studies, 555. 
malnteiuince requirement in man, 554. 
new method for testing, Wls,. 913. 
Photosynthesis — 

and respiration, 730. 
method of study in land plants, 790 
Phototaxis, studies, 939, 

Phototroplsin, explanation, 128 
Phraomitca communis pneudodonax, stud- 
ies, 332. 

Phrj/ganidla calif omica, studies, U S.D.A , 
853. 

Phryneta spinatoct stiuiiea. 454. 

Phthalic anbydrid — 
melting point, 205. 
papers on, 109. 

Phthorima’a operculcUa on potato, Hawaii, 
543. 

Phyllohius epp., notes, 851. 

I’hyllophaga, parasites of, 549. 
Phyllosticia ihcobromicola on cacao, 40. 
Phylloireia armoracim, noU's, N.J.» 849, 
Physiology, principles of, 058. 

Phytoeoia oyUndHoa on carrots, 152, 
Phytolacca ririnoides, use for grotms, 138. 
Phytopathology, history of, 641. 
Phytophthora — 

caeforum, studies, 460. 
orytoffea^ notes^ 46. 


Phytoph thorn — Continued. 
hypolateritia on tea, 047. 
infestans. {(See Potato late blight.) 
spp., on rubbej, 145, 542, 741. 

Hyrinyw, notes, 40. 
terrvatria on citrus trees, 043. 
Prrcutrla, studies, Calif., 842. 
Phytophtliora on cacao, 49. 

Pigeon pea root disease, notes, 844. 

Pigeons — 

color inheritance, 764. 
diseaa(*a and feeding, 779. 
involution of tliymus in, 105. 
sex-linked characters, inheritance, 704. 
vi tain in requirements, 300. 
IMgmont.'ition {See Anthocyanin, (\>lor in- 
herltance and IMants, pigments.) 

Pigs— 

as affected by acids in ration, 200. 
as affected by excessive protein feeding, 
Minn , 871. 

breeding In North Africa, 500 
calcium compounds for, Ohio, 470. 
feeder, regulation for handling, 877. 
f'*edlng e.\p(‘i iments, Ala <V1 , 870; 

Ualif, 870; (Juam, 04; Kans , 374; 
Minn , 871 : Mont., 00, 07 ; U.8.D A., 
370. 979, Wis , 973. 
finishing for^inarket, (Jreg., 207. 
hairless, ])nper on, 878. 
house.s for, plans', 285. 
housing in France, 590. 
innlmiti Itlon of, potassium io<lld in, 
079. 

nitrogen metabolism experiments, 205 
paslurlng exi'MM*lm(‘nts, Ala.(’'ol , 870; 
IT H J).A , 373 

peanut-fed, hardening, Te\., 109. 
raising, handbook, 08, 268, 501. 
shipment in crates, 877. 

(Kec also Sows and Swine, i 
Pino — 

blister rust, studies, 51. 

(NVe also White pine blister rust.) 
bravo, wood structure of, 739. 
cones, insect injurious to, 158. 
disease.s in Switzerland, 50, 

Intertlllnge experiments, Minn , 839. 
Jeffrey, hand-pollination Experiments, 
241. 

longleaf, effect of turpentining, 241. 
longleaf, wood analysis, 7. 
needle necrosis, 50. 
seed oil, analysis, 410. 
seedlings, paraslte^i on, 248, 
seeds, germination, ('alif , 839. 
slash, growth In the South, 949. 
Southern yellow, handbook, 580, 
also Plnus and Wblte pine. ^ 
Pineapple, Smooth Cayenne, culture, Guam, 
97 

Pines — ^ 

for windbreaks on sandy soil, Mich., 
348. 

In California, matsucocen.s on, 049 
Pink l)ollworm. (8fec ('otfon bollworm, 
pink.) 



980 


BXPEBIHBKT STATIOK EEOOBI>- 


fVoi. 4a 


Pinu9 — 

mrihm, growth in the South, 340. 
pineat seeds of, analysis, 410. 

Pipe — 

wood-stave, discharge of, 681. 
wood-stave, studies, 481. 

Pipes — ^ 

flow of water through, 480. 
hot water, estimating eoil sizes, 590. 
PipiAtrellus anhflavns In Wisconsin, 748. 
PiriculafHa oryzw, notes, 145, 741. 
Piroplasma cahalll-- 
studies, 178. 

transmlMsion by ticks, 382, 
Plroplasmosis-— 

bovine. (Nco Texas fever.) 
equine, studies, 178, .H82. 

Pisciculture In France, 396. 

Pinmdett ditbius, notes, 748. 

Pitultrin, effect on carbohydrate metabo- 
lism, 557, 

PitpoktHnefi uparsuft, notes, 748. 
Pityophthinrus spp., notes, 158. 

Plague, Pahvent Valley, studies, 476 
Plant - 

breeder’s envelope, description, 229 
bleeding in Porto Rico, ,‘10. 
breeding, methods, 681. 
breeding. (Ncc aiso, Heredity and Hy 
bridizallon.) 

breeding experiments. (Bee Corn, Cot- 
ton, l*eacbes, '^I'omatoes, Wheat, etc. ] 
buds, development and arrangement, 
180. 

cells, fibrous protoplasmic structures 
in, 228. 

cells, vitamin content, relation to res- 
piration, 759. 

chromosomes. {Bee Chromosomes.) 
disease' — 

legislation In Tropics, 599. 
survey, S.C , 447 ; WIs., 350 
survey In India, 146. 
disea ses — 

and pests in St Lucia, control, 
741. 

'biochemistry of resistance to, 
Minn., 841. 

coVitrol, application of genetics. 
144. 

dissemination by insects, 748. 
dissemination by seeds, 447 
dissemination by wind, 215. 
in British Columbia, 789, 740, 

In (Vylon, 741. 
in Great Britain, 46, 
in India, 14.5, 146. 
in Mauritius, 848 
in Ontario, 541. 
in Pennsylvania, 447. 
in Philippines, 242. 
in Queenslap|l, 741. 
recent literature ou, 541. 

<Bec adso Fung! and different host 
plantft . ) 

distribution lu District of Columbia, 
223. 


Plant — Continued. 

galls, Philippine, studies, 780. 
glucosids, physiological rOle, 226. 
growth — 

as affected by chlorids, 835. 
as affected by crude petroleum, 
436. 

as affected by length of day, 818. 
as affected by chromium and man- 
ganese, 625. 

in heated soils, Wis,, 350. 
in soda-containing soils, 4:16 
In sterilized soil, 26. 
rOJe of colloid rc'actlons, 433. 
Inspection for insect pests, 152. 

{Bee also Nursery inspection.) 
juices, H-ion con(*entratlon, 727. 

JulO€»s, determination of acidity, 505. 
lice, N.,7., 849. 

lice, transmission of mosaic by, 250. 
pathology In .Tupan, sketch, 242. 
physiology, 620. 
pigments, studies, 333. 
production, laboratory exerciM<*s, 298, 
496. 

propbylaxla, measures, 45 
qiiurauline act, Federal, 36.5 
quarantine Inspcetiou in Porto Rico, 
52. 

root diseases, ndutlon to soil tempera 
tures, WIs , 850. 

sections, teclinlquc of mounting, 229. 
Hoi'ietles, methods of study, 128 
tisHucH, nutrltivt'^ factors in, 759. 
Plantapo maHtima, haiiitats of, 628 
Planting (latOvS, rel.ntiou to daily exposure 
to light, 818. 

Plants — 

absorption and metabolism, 24 
acidity of roots and tops, 424. 
alpine and plains, leaf anatomy, 
studies, 482. 

alternatiou' of generations, 832 
annuals, physiological characters, 128 
as affected by illuminating gas, 7,30 
as affected by ultraviolet rays, 730. 
assimilation in, 335. 
assimilntion of carbon dloxld by, 226. 
belain in, 386. 
blooming dates in Iowa, 88, 
carbon nutrition of, 137. 
chenilstry of, localization, 433. 
collecting, IT S.D.A., 724. 
eollohlal studlt's, 727. 
culture sohilions, studies, Calif., 819. 
declared public nuisances in Missis- 
sippi, 249. 

ecesis in swamps^ 728. 
epidermal coverings, importance of, 
628. 

effect of light on absorption of organic 
matter, 729. 

effect of nitrogen on geotroplc and 
phototropic responsiveness, 780. 
effect of starch on geotroidc and phee 
totroplc responsiveness, 728. 
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PlADts — Continued. 

fasclatlon in, studies, 882. 
food producing, American, 482. 
forcing by electrical stimulus, 38. 
fumigation with hydrocyanic acid gas, 
r)29. 

geotropic responses 728, 730. 
germ I nation, phytobiochcmlcnl studies, 
131. 

grotm, and fungi, parallels, 433. 
hardy p(‘rcnnlal, autumn planting, 
Ohio, 307. 

hlgh-inoor, transpiration in, 020 
hyl>ridization, cause of Jii)ogamv m. 
527 

Immunity to th(‘ir own products, 227 
imt>ortK, TT S.D A., 330 
Indooi, culture jjnd car(s 53.3 
littoral, (d’ Madagascar, studies, 224 
nmrliu*, col4l resistance in. 727. 
inedi<’inal, Drug plants. l 

movements in, inltabhs 333 
of Itritlbli Ouiana, botanical identirK-a- 
tlons, 348 

of eastern Dolorado, gcographi<' tlc- 
scrlpdon and distribution, 224. 
of South Anicnca, n<‘w sia-cit^, 224 
organic b.ilanco In, 433 
organic carbon nutrition, 433. 
ornamental, manual, 4.‘{ 
ornainentul, varieties f€»r Minnc'^ota, 
Minn , 73d 

osmotic ^ allies in, 40, 228. 020 
ovule tmiisforniatitin into ovary, 820 
perfum<‘-,\ ielding an<l aromatic, 13. 
I»ernieal)Ilit,\ IN'nneabilit v ) 

pliotosynl hesis (S'ec Pliotosvntln‘Kis ) 
pliototropb K'sponse, 728, 7‘10 
physical eliaraiteis and <apa<'ity for 
yield, S Dak , S27. 

poisonous, methods of control, 170, 
879 

poisonous to live stock in Allicrta, 770 
(S^c «No jiUinfs ) 

pollination IK< » rollinat ion. i 
protection in Quclas . papm on. 74S 
relationship of annuals, bicijniul.s, ami 
jierennials, 818. 
respiration. Uespirat ion. 1 

selection in relation to nietendoghail 
conditions, 511. 
serratulin in, 333. 
self'Sterillty In, 527, 634. 

Btature, as affected by light, 333 
succulence in, lai.sis, 432. 
transpiration. (Sir Transpiration ) 
utiliisation of dextrose and le/iilose, 
728. 

varlallon. (fire Variation.) 
variegated, perlodlcit.v in, 332, 
water movement in, 334, 720. 
winter Injury, 641. 
yield capacity, S.Dak,, 827. 
Plnufnodinm ()»haU$, description, 381, 
PlaHmodium Infection of Anopheleti cm- 
dam, 062. 

Plattmoparu t'itidoln, notes, 49. 


Piastometer, use with paint, 800,^ 

Plat competition, errors from, 27. ^ 

Plathypcna scahra^ studies, 649, 

Platyiicma tlhpticum on Pulypoms gtlvus, 
262 

Platypantir sp., polyembryonic broods, 
studies, 050 

PleoHpoia lurhurum, notes, 150 
Plruiotus cold’, TK^tOS, 145. 

Plodia intiTpunctcUa. (Sir Indiana meal 
moth.) 

l*l*»w )»oltoins. studies, 8 4, 8.5. 

Plowing — 

effect on crop yi(«lds, 132. 
cxpindments, 283 
fall, r Hubsoiling, Wis., 323. 
mold board r disk, 780 
spring r fall, Wis., 323 
tractor. (Scr Tractor plowing.) 

Plows — 

< ffect of speed on draft, 95, 080. 
for mi'chanical cultivation, 588. 
motor, tc.stK, 488, 587 
motor, use in Fianc<‘, 588 
motor, use in Italy, 893 
tractoi, constriK Imn and operation, 
588 

tia<*tor, tests in France, 588 
Plum-- 

blaik knot, ronliol, 353 
( I'own g.ill, resistant varieties, (^alif , 
843. 

cuicullo, control, N ,1 . 849 
diseases, spiny schedule, Wasli , 830. 
leaf disease, 40 

leaf miner, life liistory and control, 
059 

Monilla, 150 
sawlly in .Japan, 159 
sawtly .sliidicH, S.Dak , 850 
silver leaf, studies, 8 40 
Plums — 

Part let t, as ornamental tree, Ohio, 837. 
bleeding expt rlmcuts, Minn., 834 
disease resistant, cl.emleal eumpositlon, 
Minn . 841 

hybrid, ik'w. 039. ^ 

pollen del eloiinn'iit in Minm'sota, 535, 
pollination, Oalif , 41. 8,32 g 
pollination test.s, 534. 535. 
pruning c xp)eriineiits, Calif., 139 
spray calendar. Ark., 730 
varieties for Minnesota, 037, 039; 

Minn., 834. 

PJufeJhi niaculiprnnxfi (Sec Diamoml-back 
moth.) 

PneuiiKK'occus — 

as affected by antipneumococcic serum, 
73. 

meningitis in rabbits, experimental, 
880. 

retardative effect of blcKHl of immune 
animals, 607. * 

Poisonous plants. (Sec Forage poisoning, 
Planta, poisonous, and specific plants ) 
Polders of Holland, foriiiatUn iiy silting, 
420. 
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barley, germination of, 820. 

'physiology of, 225. 

Pollination — 

of rye and wheat, studies, 734. 
r61e of climate in, Calif., 41. 

(Kcc (lino specific plants.) 

Pollinator, corn, construction and use, 726. 
Polyembryony and sex, studies, 656. 
Polyneuritis — 

galllnarum, effect of feeding .and star- 
vation, 366. 

gallinaruni in pigeons fed doficlont diet, 
403. 

nature of, 366. 

relation to ant incur! tic value of diet, 
365, 

Poll/porus — 

Ufjnosus, notes, 145, 542. 
lipnosus on cacao, 350 
sohweinitzii, studies, U.S D.A., 248. 
sp., notes, 51. 

Pomace, feeding value, 769. 

Pontia — 

monuste, on cabbage, 52. 
rap(r, notes, 156. 

Popcorn, growth In alkali soli, early, Pfab, 
28. 

Poplar — 

leaf hopper, life history, 749. 
leaf-mining beetles, 454. 

Popples, fertilizer expeiinients, 22.3 
Poppy-seed oil, dlgesUbtUty, 552. 

Populus spp , notes, Calif., 8.38. 

Porta hypohrunnea — 
notes, 646. 
studies, 846. 

Pork — 

home curing, 507; Iowa, 470; Kans, 
113. 

production and marketing, 268. 
production, cost data, Mich., .397. 
quality, effect of feeding peanuts, 
Okla., 207. 

soft, changes during curing, Tex., 170. 
Porto Rico Insular Station, r(‘port, 92, 694. 

lafi^ oleracea, use for greens, 1.38. 
PosUlonia oceanicaj fertilizing value, 526. 
Potash-- K 

American, sources, U.ft.D.A., 329. 
deposits, German, 523, 723. 
deposits of Alsace, 23, 392, 430, 723. 
deposits of Houth Africa, new, 430. 
deposits of Spain, 815. 
determination In fertilizer materials, 
109. 

determination, method, 709. 
effect on lodging in cereals, 530. 
extraction from silicate rocks, 624. 
fertilizing value, i07, 221, 328, 430, 
516, 625; N.J., 812; Wis., 827. 
from blast furnaces, 622, 523. 
from by-products, effect ou soil and 
plants, 829. 

from cement dust, 124, 221, 815. 
from mttjerals, fertilizing value, 430, 
626. 


Potash — Continued. 

from wood ashes, 622. 
industry in United States, 20, 220 ; 
U.S.D.A., 329. 

industry, progress in 1917 and 1918, 
329. 

industry, waste products from, con- 
tamination of rivers, 719. 
lime, fertilizing value, 221. 

Nebraska, retail prices, TT.S.D.A., 3.31. 
production, 20. 

production and prices In Germany, 815. 
production and sale, 19. 
rock, fertilizing value, 430. 
salts of Punjab Salt Range, 430. 
salts, production lu 1919, 623. 
soil, effect of lime on, 524 ; Mich.. 3,30. 
sources and use, 525. 
sources in Western Australia, 723. 
Potassium — 

ammonium nitrate, fertilizing value, 
624 

determination in blood, 500. 
iodui, fertilizing value, 222. 
lodld for malnutrition in pigs, 679. 
muriate, retail prices, 1 1. 8.11. A.. 331. 
nitrate in Cope Colony, analyses, 4.30. 
nitrate In Guatemala, 210. 
nitrate, manufacture, new method, 521. 
phtinalate, acid, use in volumetric anal- 
yses, Oil. 

salts, l)ornx in. U.S.D.A., 816. 
salts, effect ou calcium, Calif., 811. 
sulphate, fertilizing vaiiu', 720, 721. 
sulphate, retail prices, U.S.D.A., 331. 
Potato — 

bacterial wilt, 844. 
blight, notes, 742, 
bread. 255. 
digger tests, 186. 

diseases, control, 743 ; Hawaii, 543 ; 
Minn., 845. 

diseases In Canada, 246. 
diseases in Ontario, 352. 
diseases, notes, 149, 541. 
echvorin di.seaH(‘, 149. 
farms In New Jersey, studies, 290. 
tlea-la*elle, N.J., 849. 
flea-beetle, control, Mass., 356, 
flea-beetle, studies, 149, 
flour, 255. 

flowers, dropping, 148. 
fungi, temperature relations, 845. 
Fusarium rots, 740. 
juice, diastase activity and starch con- 
tent, 228. 

juice, H-lon concentration, 202. 
juice, saccharogenic actions, 602. 
late blight, control, 740. 
late blight, Hawaii, 545. 
late blight, notes, 149, 740. 
leaf hopper, remedies, Minn., 848. 
leaf roll, notes, 740; Mass.. 349. 
mosaic, occurrence, Mass., 349. 
mosaic, transmission, 47, 250. 
products as wheat substitute, 266. 
pulp, feeding value, 769. 
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Potato — Continued. 

RhlKoctonla, Minn,, 845. 
ring dlMca»e, prevention, 743. 

Koab, Minn., 845. 

wood tubers, comparative teat, 138. 
silver »('urf, control, 740. 
starch, mauutaclure, 275. 
tubers, frost necrosl.s of, Wl.s , 148. 
tubers, parualtlsm by Pythiam (h'hary- 
anum, 449. 

tubers, potential parasitt's of, 240. 
tubers, skin spot dlsea.se, 149. 
wart, resistant varb'tb's, 149. 
wart, studies, TJ.S.D.A., 240. 
wilt, nolea, 742. 

Potatoes — 

analyses, 438 

as affected by ummonluin sulphate, 
219. 

as affected by carbon dioxld, 810 
as uffecled by drainage, Wls., 384 
as affected by soil <lislnfoction, 717. 
bf»om for spraying, V^a Truck, 89.3. 
breeding experiments, 233. 
carhob.vdrate content, 202 
cost before and after th<‘ war In Fiance, 
593. 

cultun^ experiments, 3 32, 229, .531; 
N Dak . 732. 

culture in Drltlsh rolumlda, 7.33 
diKestlblllty in stomach, 802 
dry matter hi, 35 
drying, 417. 

eff(‘ct of straw mulch and shading on 
degeiieracj, Minn., 824 
effect of wouiid.s on loss of weight, 
137. 

(dectroculturo exp(‘riment.s, 130 
Farina production from, 211. 
fertilizer experlnu'iith, l’.»2, 223, 230, 
.329. 430, 515, 623 ; Conn.State, 

233 ; Mass , 320 ; Minn., 825 ; Ohio, 
829 ; Wls., 327. 

fertilizer (*xp(‘riineuts in India, 517. 
food value and uses, 57. 
fungus affecting, Mass., 849. 
lmpr(^vem<‘nt, seed plat us factor In, 
Mich., 094. 

Irrigation exiM»rlment.s, 576. 
lining and loading cars, TI S.D.A,, 787 
macerated, source of jieroxidaae In 
gualacic reaction, 505. 
manuring t'Xisuimen ts, Minn., 826. 
marketing methods, Nebr., 35. 
nitrogen In, 35. 
prematnring and wilting, 148. 
rotation exiierlments, Minn., 825 ; 

TJ.S.D.A., 330. 
saprophytic fungi on, 726. 
seed, from northern Ontario, 634. 
seed, selection, 149 ; Minn., 825 ; Ohio, 
449 . 

seed, studies, Minn., 825. 
seed, treatment, Minn., 845. 
spraying, 748. 

spraying experiments, 48, 149 ; Conn. 
State, 246. 


Potatoes — Continued, ^ 

starch content, studies, 439. 
statistics, F. S.D.A., 731. * 

.storage, N.ll., 35. 
sucrose formation in drying, 211. 
variety tests, 35, 132, 531 ; Minn., 7.31, 
825, 826 ; N.Dak., 732. 
vitamin content, wati'r-soluble, 759. 
yield os affected by missing hills, N.Y 
State, 234. 

yield as affected by previous crop, 
Minn , 826. 

yield as affected by weather, 418. 
zinc content, 758. 

1 * 011 1 try — 

acorns as food for, 562 
appliances and methods, Md . 187 
applianc(‘S, desciiption, TT. S.D.A., 187. 
bnvd ch}iract(‘ristlcs, 671. 
breeding cxiH*rinn-ntK, 466 ; (Innm, 65. 
breeding ft>r egg production, 873 ; 

Kans , 873 ; Mass., 872. 
breeding In North Afiica, 560. 
breeding, ]K‘dlgrcc, jnel liods, Me., 68 
business, cost of starting, Wash , 562. 
caponlzing and Killing, 681. 
care and management, N..I., 872. 
clubs, foimation, 197. 
culling, V S D A., 170, 268. 
di.sea.ses, Kans , 78 ; T’ S.D.A , 180. 
dise4is(‘s, sour nulk treatment, ('alif., 
887, 

f nlmt specific ) 

fe(*dlng and fattening for market, 268. 
feiHls, analyses, 203 , Ind., 76)9 ; Mass., 
866; Mich, 63, N H., 769. 
houses and flxturrs, plans, 285, 286. 
houses, constnu*ti(Uj, V S. D. A, 187. 
hoiisf's, const riK't ion in Frances 590. 
houses for t>klahoma, plans, 687 
in Mauritius, 671. 

lice, mites, and cleanliness, U S.D.A., 
180. 

manure, analyses and us«‘, Fan., 520 
nutrition studi(‘s, Wis , 375. 
painsites, (‘ontrol, Mass., 873. 
products, us(‘ of, S 1) 
laising, bo<jk on, 268, 471. 
raising in cifles, 2<i8 ; Ma^s., 69. 
rations, simple v. complex, Mich , 670 
use of damagwl wheat, Md., 170. 
wrapping heads for market, F S D.A., 
370 

(/>Ver aUo (’hickens, Ducks, Fowls, 
(ieese, fl(‘ns, Turkeys, etc. 

Prairie hay, feeding value, Tex., 369. 
Precipitation— 

in forests, 117 

in Japan, effect of topography on, 418. 
loss by rainfall interception, F. S.D.A., 
317. 

normal, in Ftah, F.S.D.A., 319. 
relation to ru*-off and evaporation, 
410. 

relation to wheat yield, 617. 
relation to wind di’recVon, F.S.D.A., 
320. 
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Pr«cipltat Continued. 

^sonal distribution, U.S.D.A., 318. 
(i^ce 0 >l 8 O Ilainfall, Snowfall, fto.) 
Preservatives, quantities necessary to In- 
hibit fermentation, 608. 

Preserves — 

Insoluble solids in, determination, 415. 
Turkish, manufacture in Asia Minor, 
417. 

Pretzels, energy content, 660. 

Prlee flxiiig in England, ,502. 

Prices and wages in India, statistlc.s, 201. 
Prickly brcmm, ft'<‘dlng value, 700 
Ih’imost, use In candy making, Win, 31C 
Primula, breeding experiments, 432 
Prion rittatuH^ nomenclature, ,355. 
l*rlonini, life history, notes, 4.54, 

Privies, sanitary, practical types, 788 
l'rl\y system, can, disposal station, 481. 
IToctotrypld inquillne with Formica cx- 
HCctoidvH, 752. 

Proctotr.vpida\ parasites ol tli<>s, 361 
Production value of protein mixtures, dis- 
cussion, 265. 

Productiveness, use of term, ,520. 
Produetivlty, use of term, 529, 

Proiin, determination, 201 
Promachufi spp. attacking white grubs, 550 
Proprietary foods, analyses, 162 
Ptoarna (MochloHomu) lacrrioHu, parnalie 
of white grubs, 549 

Prosf), new varielies for South Dakota, 
S.Dak , 827 

Proso oil, composition, 801. 

Prosol, use of term, 801. 

Protein — 

action of acids on, 614. 
analysis in feeding atulTs, study, 210 
decomposition products, feeding value. 
469. 

deOcioncy cause of edema, 557, 865 
diets in ireatinenl of dialn'tes, 558. 
feeding, effect on otfsprliig, Minn,, 871 
fever, studies, 676. 

hydrolysates, action of furfurol and 
dextrose on, 210. 

. Ir,, 201. 

Intake, relation to creatlu excretion. 
367. 

mixtures, metabolism experiments, 265 
requirements In man, 459. 

Proteins— ' 

digi'stlou and absorption, 258. 
digJ'Stlon, eft'ect of acids on, 165. 

In vegetable Juices, isoelectric points 
of, 202. 

of blood at different ages, 866 
of cereals, nutritive value, 755. 
of navy bean, nutritive value, 756. 
(/See alno apcci/h- proteins ) 

Protozoa and bacteria, pathogenic, text- 
book, 878. 

Protozoa In soil, studies, 217. 

Prune dis(*a8es, spray schedule, Wash., 836. 
Prunes — 

analyses, *’0a]!f., 862. 
drying process, CnWHi, 804. 


Prunes — Continued. 

French, new variety, origin, 140. 
pollination, Calif., 41, 882. 
pruning experiments. Calif,, 180. 
stocks for, 787 ; Calif., 833. 
hardy crosses, 687, 

PsacaphoYa metallifera, m)te.s, 157. 
Psammocharlda* species, descriptions, 550. 
Psenoeerua supemotatns, notes, 748. 
Pseudoroecus — 

hakfH. control, summary of informa- 
tion, 649. 

Htri. (8cc Citrus mealy bug.) 
nipw on nvoeado, 546. 
sentrifolii affecting peanuts. 3,58, 
sp. on p<‘anuts, 52. 

Pseudomonas — 

nve^ia\ remedies, 644, 
raudatus, d(‘M(*ription, N Y State, 325. 
evrasus, studies, Calif , 843. 
citH. {/Sec Citrus ranker ) 
fluoreseens, descrii>tion, N Y. Slate, 325 
rndicicola. (Sec lianllus radidcola ) 
iumefariens, notes, 045. 

Pseudopeziza spp , notes, K.T.State, 350. 
pHilofjastcr fusfMvenlris n.sp., description, 
159. 

Pspvhodfi ultimata, notes, 819. 

Psylla — 

mall, anatomy of head and mouth. 452 
pyrt. (f^ce ivar psylla ) 

Ptrromalus puparum, stmiies. 15(i. 

PferonuH rlhesiL (i<et‘ Currant worm, 1m 
portexl.) 

Pterolhrips, new genus, erection, 154 
Ptilodcxia spp., para8it(‘s of white grubs. 
649 

Ptlnidflp, new North Aimudcau, notes, 158 
Ptychopteridie, studh^s, N.V Cornell. 157 
Ihibllc health, book on, 863. 

Puccinia — 

ahrepta n.sp., descrlpllon. 448, 644 
roronatu on oats, b»wa, 448 
eyperi-lofti'tifttrtnis, u comb., <b‘Sfrip- 
tion, 448, 643. 
if luma rum , nott'S, 46. 
f/raminis. notes, 742. 
iframtnis on wheat, lown, 448. 
f/raminls, studies, 242. 
ffrnminis tritiei, studies, 244. 
yraminis Mficprompaafi, studies, 244 
Hherta n.sp., description, 448, 644. 
petasiti-pulchrlUr n.si).. studies, 46 
ribia, studies, Conn. State, 247. 
spp., descriptions, 643. 
spp,, notes, Iowa, 448. 

Pullets, cock feathering and ovarian tumor 
in, 671. 

(JSee aiso liens,) 

Pulleys, ke,ved, methods of removing from 
shaft, 788. 

Pulp wood co-nsumptlon, statistics, TJ.8.D. A,, 
144. 

(Pee aUo Wood pulp and Paper-making 
materials.) 

Pulse beetles, enemies and control, 158, 
Pulvinaria ppHformia on avocado, 546. 
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i^uxnping machinery, treatise, 480. 

Pumpkin mlKlewa, control, (iluam, 88. 
Pumps, electric, tests and operatliiir reconls, 
182. 

Purdue — 

Station, notes, 000. 

University, notes, 497, 000. 

IMrjfatlvcH, use after anthcluilntles, com- 
parisons, 075. 

Putnam's scale, notes, 748. 

Pyrmata — 

ainalivi n.sp.. notes, 801. 
ainaliH on eorn, notes, (lino, 852 
nuhiJuliap not(‘s, 159, 250, :;oi. 
penitaha, notes, 2.5(», 8(;i, 540 
T*yretIiron, Inseetleidal principle, 047. 
Pytyola spp., parjiHit(*H of white urulm, 5.50 
PyrUelioimders, comparisons, l).Sl>A . 020 
I'yrox, value against potato pests, Mas.s , 
850. 

PyihUiryaUa ritroplitlmia, studh's, Calif, 
842. 

Pylhiutii — 

(li totf oijtift on pine himmIIIiuim, 248 
ilrhunffttiuw , notes, -it* 
debaryafinm on pine seedlings, 248 
ilebuiyamuH on pi>tnto, 4 1‘.». 
fitharyavum on sugar cane, Hawaii, 
858 

pnhnitonnii, nott'.s, 741. 

Pythluin 

and Rhizoetonia In coniferous seed 
heds, relative importance, 24s 
on sugar eiin<>, <1 t.'h 

t^tnarantlne, Federal, in t lek-lnfested area, 
179. 

C>iiin<‘(» d».soaHeK, 54 1. 

Quiriin— 

efr<‘cf on entalaso production, 259 
residue, effect on <lenltrlfylng bacferla, 

19. 

Rabbits 

as meat producers, 770 
bref‘dlng and care, 208, 

('ffect of I'xcesslve sexual attlvlty, 407 
inheritance of color, 702 
inheritance of weight, 708 
ftatd<‘s, heredity of, 178, 778, 

Radiator fan, di'slgn, 080. 

Radishes -■ 

growth in alkali soil, early, (Ttah, 28 
rotation experl men Is, 280. 
variety tests, Minn., 88.5 
Radium emanation, effect on vitamins of 
.veast, 107. 

Hag!, culture in Federated Malay S>tates, 85 
Railroad ties — 

average life, 281. 
volume table, 240. 

Rainfall— 

distribution oviu* (lermany, 118. 
effect of cultivation on, it.S.D.A , 017, 

020 . 

observations In (Ireat Britain, notes, 
499. 

of British Isles, 715, 
of cotton belt, 14. 


Rainfall — Continued. 

of I>omlnica, 510. a 

of Montana, Mont., 808. 
of Rothamsted, amount and composi- 
tion, 213. 

of South Africa, 218. 
relation to fr<»ghopper blight, 510. 
resiionse in tree growth, 418. 
variation, in Chile, tl S.H.A., 820. 

(See also Precipitation.) 

Raisins, process of treating, 804. 

Rand) <Hpii]jment, Mont , 80. 

Range jdants, poisonous (8cc Forage 
poisoning, Plants, p(dsonom-., and syadfir 
plants ) 

Hanunculacea'. variation in, 725. 

Rape — 

as forage ciop for pigs, WIs , ;t7.‘l. 
cakt', analysi'M, 770. 
capsules, digestion coefficients, 26.8. 
effect of .soil acids on, 424: Wis . 821 
fertilizer exj><*rimcnts, Minn , 826. 
lor young i)igs, Mont , 07. 
growth in alkali soil, earlv, Utah, 28. 
r<*.si<lm‘, leedtng value, 709 
.s(‘ed euke. l<‘cding value, 809. 
Raspberries- 

in \\5*stern Washington, Wash , 397. 
new variety, t;:;? 

\ari<*tv tests, Minn., 884. 

ItjKspherry — 

Mnthra<iu»se, note's, 710 
<lls<*ases, (’ontrol, Wash., 045 
lns<'ct pests, control, Wash , (145 
Rat bite lever, summary uifoi inatlon, 
840. 

Rats- ~ 

albino 

adrenalin duitent ot siipraremils, 
005. 

cell division in, studies, 870 
effects of diet deficiency on testes, 
408 

«*ffe<'tH of inanition, 004, 005, 006, 
067. 

effects of thyroid fi'otilng, 060 
mammary gland, histolog;<i^ffT*fWR. 
ratio ot cortex and medulla of ad- 
renal gland, 005 4 

recovery of normal weight after 
und(M’t(‘eding, 00 4. 
sk<>leton growth, studies, 00.8. 
.spermatogenesis in, .870 
underfed, changes in weight, 408, 
004. 

weight of epididymis and other 
organs, 559. 
ccpnurus In, 847. 

gonmls, physiological properties, 707. 
heredlt.v of hooded <‘baracter, 702 
linkage in, 762. 
avstroiiH cyele in ^007. 
piebald, selection experiments, 7t{2. 
relation to disease, 865, 840, 
wood, bushy-tailed, ol' California, 355. 
wood, notes, 748. * 

xerophthalmia Tn, 69. 
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Raw matt^.tals, shortage of, in Europe, 189. 
JtoarVng, Increase in metaholiNm during, 
1«7. 

Re<"hiinatJon Hervice, report, 479. 

Reconst ruction, agricultural — 

congresses on, In France and Belgium, 
editorial, 701. 

In France, 403, 687, 790. 
lied— 

dog flour, (i^ee Flour, red dog.) 
fever of swine, prevention, 78. 

K<‘d spider — 

American and Euroi»eftn, 551. 
control, 163, 

imported, on apple foliage, 450. 
on ciirrants, 748. 
two-spotted, notes, Arir. , 357. 

Red top — 

culture in British CoUimbia, 733. 
description, U.S.D.A., 340, 
fertilizer experiments, Minn., 826. 

Red water. (See Texas fever ) 

Re<*dK, ff'eding value, 769. 

Refractive index, teat of chemical changes 
in body fluids, 262. 

Refrigeration, literature of, 589. 
Befrlgt^rator ears in England, tests, 589. 
Rennet substitutes in cheese making, 566 ; 

Calif., 876. 

Research — 

agricultural. (See Agricultural re- 
search.) 

Institute for New Zealand, 697. 
Respiration — 

method of study In land plants, 730 
of laminaria, 436. 

Reversion in black currants, 161. 
Hhneodiella caetanece n.g. and n.sp., de- 
scription, 747. 

Rhaifolctie pomonella. (See Apple maggot.) 
Itheo sporangium apJmnidermatm on pine 
seedlings, 248. 

Rhinoceros beetle in I'bllippines, 68. 
Rhizoctonla — 

and Pythlum in coniferous seed beds, 
relative importance, 248. 
*'^^ftti''M11cator of potash starvation, 122. 
disease, notes, 740; Wash., 897. 
on sugkr cane, 643. 

Rkizoctonia ~ 

aolani, notes. Hawaii, 543. 
solanij relation to foot-rot of cereals, 
861. 

golani, studies, 243. 
sp. on garden plants, 147. 
Rhisoglyphus — 

echinopus, notes, 656, 
rhiisgphagus on clover, notes, 743. 
Rhiznpus nigricans — 
description, 162. 
on strawberries, 247. 

Rhodes grass hay, feeding value, Tex., 369, 
Rhodophyllin, oxidation in plants, 528. 
Rfiopalosiphum spp,, notes, 452. 

Rhubarb — * 

determination of acidity, 505. 
leaves, feeding valff#, 869. 


Rhyphtda?, studies, N.y.CorneH, 167. 

Rlbes- - 

rusts, studies, Conn.State, 247. 

{See also Currants and Gooseberries,) 
Rice — 

after ripening and germination, 35. 
blast, notes, 145, 741. 
bran, analyses, Tex., 769, 
bran, feeding value, Tex., 869. 
bran for fowls, Calif., 871. 
culture experiments, 132, 436. 
cultnre In Burma, 436. 
culture in Uganda, 82. 
effect on metabolism in paramecium, 
662. 

fertilizer experiments, 132, 436. 
for fowls, Calif., 871. 
from Kameriin, analyses, 631. 
hulls, analyses, Tex, 769. 
hulls, fee(iing value, Tex., 369. 

Insects affecting, 451 ; Guam, 53. 
manuring in Egypt, notes, 234. 
meal, analyses, 769. 
nutritive value, 457 
polish, analyses, Tex., 769 
polish, for fowls, Calif., 872. 
polished, effect on beriberi, 457. 
polished, effect on testicles, 806. 
rough, analyses, Tex., 769. 
statistics, T^S.P.A., 731. 
stem borer, monograph, 55. 
ufra disease, 146. 
variety and selection tests, 132. 
variety t('8t.s, 436. 
weevil, control, Ala Col., 8-18. 
weevil, notes, Calif , 848. 
world’s production and <T>uKumptioD, 
489. 

yield, factors affecting, 720. 
Ricinodcndrofi rautanrnii for paper mak- 
ing, 631. 

Rlcinufl. (Sec Castor beans.) 

Rickets — 

calcium absorption in, 556, 661. 
cause and treatment, 367, 462. 
notes, 463. 

relation to fat-soluV>le vitamin, 461. 
Rinderpe.st — 

immunization studies, 668, 675. 
in Africa, studies, 678. 
vaccination experiments, methods, 568. 
Ring disease of potato, prevention, 743. 
River discharge, fotmulas, 673. 

Road — 

('overingfs, studies, 270. 
laws in Connecticut, 482, 483. 
laws in Idaho, 577. 
laws in Kansas, 483. 
laws in Oregon, 483, 683. 
materials for N.Y.Htate, 781, 
materials, bandling, U.S.D.A., 780. 
materials in Saskatchewan, 485. 
materials in Washington, 578. 
materials, tests, 890. 
oil, laboratory tests, 890. 
stone, Impact tests for, 891. 
surfaces, bituminous, use in Ohio. 892, 
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Koad — C^ontlnued. 

surfaces^ Inclined ]>lane» iuHiead of 
curvf'S, 684. 

tciwpcTtttureH, comparison of aubgrado 
and air, 484. 
width, optimum, 891. 

Boada — 

administration in California, 890. 
administration In (Jcorgla, 48.'l. 
administration in Iowa, 483. 
administration in MaHhacbiisotts 
administration in Michigan, Wayne 
Co., 483. 

administration in Nevada, SR.'j. 
administration in New Hampshire, 385. 
adminiatralion in New Mexico, 572. 
administration in New York, 385. 
adraini.st ration in Oregon, 683. 
.idminlatration in Utah. 385 
administration in Vietorm, 577. 
administration in Wlseonsln, 279. 
and pavements, treatise, 279 
clussltication, 577. 

concrete, construction in Michigan, 
483. 

contTote, development, 578. 
conm'te, impact tests, 48.5 
conrret *, reinforced, constrin-tlon in 
tirent Britain, 579. 
concrete, reinforced, use of mesh In, 
781. 

concrete, speclflcntlons for, 485. .579. 
concrete, use of old macadam In, 891. 
concrete, use of sing In, 781. 
concrete, use of wetdiatch hauled con- 
cr(?te, 684 

concrete, vahn* of rolnforcemenl, 578. 
construction, 482, 08.3. 
constrin’tiun and maintenance, 891. 
construction, asphalt in, TT.H.H.A., 780. 
construction in Michigan, 385. 
construction problems and materials, 
.385, 68.3. 

construction, speciticationa, 485. 
construction, use of nmchlnery in, 580. 
county, laws in Ontario, 483. 
county, variable designs for, 684. 
curve computations, table for, 684. 
Federal aid work, growth of, IT.S.D.A., 
780. 

for motor truck Irafflc, TT.R.P.A., 780 
hard*siirfaced, relative tractive resist- 
ance, 578. 

Impact tests, 577. 

Impact tests, present status, I’.S.D.A., 
780. 

Improved, economic investment, 484. 
improvetl, value as shown by gasoline 
consumption tests, 48.3, 

Inspection, handbook, 801. 
macadam, surface treatment, 280. 
maintenance, comparative costs, 484. 
maintenance costs in Washington, 484. 
maintenance equipment in New York, 
683. 

monolithic brick, tests, 484. 


ItoadK — Continued. ^ 

paved, value to Los Angeles, U.S.I4.A., 
780. 

Public, TT.vS.r).A., 83, 780. 

relation between loads and grades, 484. 

rural, design, 484. 

sand, tar, unci hay for covering, 279. 
turnpike, in New England, 891. 

CaS'cc also Pavemcuits.) 

Hock 

foi road building {Bcc Uoad mate- 
rials. ) 

pliosphate. (aRcc Pbospiiate ) 

Rodent mountaineers, 747. 

Rodents. (Kcc Mice and Rats.) 
ha'Ktrlia panc( llala, notes, 50. 

Roller — 

stone, for thrashing sorglnim, S93. 
tests, J85. 

Roofs, weaveshed, fungi causing decay, 249. 
Root — 

growth, relation of aeration to, 728. 
knot nematode*, control experiments, 
24.3, 450 

nodules. (Iser Nodule bncderla ) 
saps, studies, .334. 

systems, development under dune con- 
ditions, 728 

tips, absorbent power of, 819. 

Root crops — 

diseases, 541. 

production in Cuba, 31. 

seed trade, statistics, 1,35 

storage* cellar, plans, 590; Mont., 86. 

(.Vec also special crops,) 

Roots — 

etching effect on marbl<\ 25. 
mono(*otyleelonouH, anomnlU's in, 725. 
Adtamin content, 460 
Rope — 

l>ast-fiber, mechanical properties, 782. 
wire, testa. 387 
Rose seeds, feeding value, 369 
Roselle h’aves, useiii, Ouani, 37. 

HoscUinta — 

n( catnap notes, 1,50, 151. 
sp., notes, 145 jrnmmmmm 

Re,se‘s — 

< ommercial culture, handbo^, 239. 
culture and variety tests, Wa.sh., 838. 
culture for exhiiiition, 5,3.’l. 
culture, treatise, 444. 

Rotation — 

fertilizer experiments, Minn , 826 ; 

N.,T„ 812. 

of crops, 132; Minn., 731. 
of crops, green manures in, Calif., 822 
of cn>ps under irrigation, Calif., 822. 
Rothamstt'd Station, new lalioratory build- 
ing, 99. 

Rota, basal, on garden plant. s, 147. 

Roup in poultry, description. Wash , 671. 
Rubber — 

broAvn bast, remedies, 646. 
culture e‘xpe>riinents, 8411 
disease resembling (*anker, *542. 
diseases In Imlill, 741. 



988 


EXPEKIMEKT STATIOlSr BECOBD. 


42 


RiibUer-^tContliiued. 

ti diseases in ludo-Chlna, 354. 
diseases, notes, 741. 
growth 'n Philippines, 440. 
industries In West Afrlon, 44. 
industry in (Jold Coast, 144. 
latex, natural coagulation In, J240. 
latex vessel and latex, 144. 
legislation In Tropics, 699. 
moldy rot, 047. 

occurrence in West Amc'clcan shrubs, 
143. 

plant survey of westerji North Amer- 
ica, 143. 

red root disease, 840, 
reproductive organs, 641. 
research In Dutch East Indies, 648. 
root disease, notes, 360. 
tapping (‘xperirnents, 144, 840. 
tapping with driptins, 144. 
tubing, deterioration on boiling, 604 
wild t\ plantation, 44. 

Ruhus id(ru8, sei>d germination, 432. 

Run-off — 

coefficient in I«>ance, 887. 
drti'rniiiiation, 82. 
inspection and costs, 887. 
storm-water, <*Btlniating, 479 
Rural — 

church survey, questionnaire for, 090. 
community buildings, studies, IJ.S.T) A., 
489. 

community fair, Wis., 490. 

(Kcc (hlHi) Coiniminily.) 
districts, high HchcK)ls in, Wis,, 394 
districts, repopulnting, in I^Vuiice, 391 
economics, deflnltioii of 8Ut»ject matter, 
789. 

economics, textbook, 789. 
elect rl<‘al system in Kansas, 691. 
housing, important factors, 80. 
income-tax in New Zealand, 291. 
industries, possibilities of Increased 
production, 688. 

labor. (Kcc Agricultural labor ) 
life, factors affecting agricultural dc- 

•"^lopment, 303. 

motor truck routes for marketing prod- 
uct^, U.S D.A., 289. 

reconstruction. <#rcc RecoiKs ( ruction. ) 
religious forces, relation to agriculture, 
191. 

sanitation in England, 694. 
sanitation, popular account, 691. 
sanitation, report, 86. 
social survey, history and methods, 
690. 

sociology, lectures on, 796, 
structures of reinforced concrete, 187. 
{Bee aUo Country.) 

Bustsr— 

North AmericaniiOn Cyperus and Eleo- 
charis, 448. 

of Swiss coniferous trees, 50 
imlemoniacfeous, notes, 448. 

{Bee also Cereal, Wheat, etc,) 
Butabagas. {Bee Swe^.) 


Rye — - 

as green manure, Vn., 42T. 
lirnn, anal.vses, Tex., 769. 
broken stem disease, description, Ohio, 
644. 

cost of pi'oduction, Mo., 188. 
culture exp<?rlments, 132 ; N.Dak,, 782. 
growth In alkali soil, early, Uta,h, 28. 
ergot, removal by brine baths, Wis., 
350. 

fall r, spring planting, Mich., 635. 
feed, analyses, 660; Mass., 866; Mich., 
63. 

fertilizer c-\pcrimciils, 329, 719 ; Minn., 
826. 

dour, analyses, Tex., 769. 

grass, culture in Hrltish (’olurnbia, 

733. 

gins.s, Italian, description, U S D A., 
340. 

grass, perennial, cultivation and utili- 
zation, U.8.I>.A, 233. 
grass, yields, Minn,, 826 
jointworni, control, IJ S.D A., 763. 
Jiniing exiierlments, 523. 
limits of toMcity of ammonium sul- 
phate for, 219, 

mid<i lings, analyses, 263 ; Ind., 76i) ; 

N.Ii., 769 ; Te.\ , 769. 
physhtloglcal characters, J28. 
plnntlng dates, Minn,, 826. 
protein, luilnllvc* value, 755. 
reil <log, anah'ses, Ind , 769. 
rotation experiments, 132. 
seed treatment with dry heat, 644. 
self and cross fi'rtillzatlon, 735 
straw \\orm, control, IJ.S.D.A,, 752. 
vur-ietv 132, 53t) ; Minn. 731, 

821, 826; N.Dak., 732, IJ S D A., 
336 

winter, blohseudug and fertllizrrtion, 

734. 

world's prodmdion and consumption, 
439. 

Rytivhops ni{fra, eye of, notes, 365 
Sabethlni, American, revision of, 652. 
Saccharin — 

determination in urine, 316. 
determination, methods, 613. 

Saddl(*d prominent on beech and maple, 
647. 

Baissetia nifp'a on avocado, 646. 

Sal- 

insects affertlng, 357. 
strength and seasoning properties, 643. 
Sait— 

as hawkweed eradicator, 439. 
balance, relation of moistuix' to, 626. 
Saltpeter. (Bee Potassium nitrate and 
Sodium nitrate.) 

Salts, soluble, effect on soil, Calif., 811. 
Bambucus — 

canadmsiSf seed germination, 482. 
raeemosa, oil from, 410. 

San .Tos^ scale — 
control, 163. 

spraying experiments, 111., 858. 
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Sandal spike disease, 46, 544. 

Sandy soils-— 

improvement, rotation experiments, 
Wls., 823. 
reclamation, 818. 

Sanitation — 

rural. (Koc Rural sanitation.) 
tropical, 590. 

Bannino^df'a ewitiom. (8Vc IVnch borer.) 
k^antuzza kutoattii n.g. and n ap., descrip- 
tion, 751. 

t^aporda populnva, ovlposltion an<l paru- 
siten, 862. 

{r^IionificHtion — 

effect of ester trnnsposlflon, 562. 
number, determination. 111 
Saponin, hemolyzing power, 810. 
t<arcophaf/a — 

aurifrovs, parasite on, 561. 
carnnria, Kmpusa disease in, 861. 
n. spp., parasites of white grub.s, 550. 
spp., iiarn sites of white grubs, 550 
Stirf^ipapUa paUinaeea , summary of infor- 
mation, Ok la,, 252. 

Sardiiu'.s, energy eon tent, 660. 
Sarmceniacem, absorption of nutrients !>y, 
629 

^^aurnpatis chlorin, revision cf subsptvies, 
847. 

.Sausagf' — 

fish, doseriptlona and analyses, 562 
sul>Hlltut<*s, composition, 652. 

Scabies. oSee Mange and Sheep scab ) 
Scai(* insei’ts — 

gemu-lc host list, 155. 

Tiotes, 648 
of Australia, 458. 

(Koc oho ifpvci/lo imevts.) 
t<ra1ophu(fa stwcororia, Enipu.sa diKcase in, 
801. 

8'c/e/s/occrm spp , notes, Ariz , 357. 
t<chist(KTrON huuuituf^. {Her Apple twlg- 
boivr ) 

Hchioiosotnn jnponirum, control, 776. 
Hvhizonruro lanigrra. (See Apple aphis, 
woolly ) 

Hchuenohtm — 

hipunctifrr on rlc(', 451. 
invertrlluo \hipunrtif(,T\ , .studies, 55. 
School — 

fairs in Canatla, 590, 093. 
gardening, directions, 496 
gardening In New York City, 91. 

{Heo aleo Gardening ) 

BehooJa — 

agricultural. (Hee Agricultural 
schools. ) 

elementary, nature study in, 698. 
high, relation to trade areas, Wis,, 894. 
Hciara tHfolH on red clover, notes, 748, 
Science — 

and economics of dally life, 91, 
and fruit growing, 105. 

ScUroapofyi grominicoH on millet, 350, 
Sclerostomes of donkey In East Africa, 776. 

83444®— -21 8 


Sclerotinia — / 

oinerea, enayms of, Minn., 841. # 
ctnrrctt, vitamin roquIremonlH, 433, 
758. 

lihertiana, notes, N.Y.State, 850. 
spp., notes, 46. 

Hclerotium — 

ijrifieum n sp., description, 46. 
rolfsii on potato<»8, Hawaii, 643. 
rolfsU, studies, 851. 
sp. on gard(‘u plants, 147. 
sp. on sugar cane, 043. 

Hcolia mnmlcn — 

lisp, de.scriptlon and life history, 550. 
progress in Hawaii, 160 
Scolopacldfl?, subfamilies, nomenclature, 855. 
Screw pine, bud sport fi-om, 141. 

Scurvy — 

effects of malt, 468. 
notes, 463. 

{Hec aho Antiscorbutic.) 

Hepphophorus acupunctatus attacking 
agave, 751. 

Seagrass meal, feeding value, 869 
Seal sausage, description and nnaiyses, 
552. 

Seasons, variability In different years, 714. 
Seaweed — 

as source of potash, 723. 
ground, feeding value, 869. 

S<*<lge, Toxoptera on, 155, 

Set'd — 

inspection, Md , 137. 
inspection and analysis, N..T , 880. 
Inspection in Pennsylvania, 288 
fHHlign'Cd, inspection, 580. 
production in Britain, treatise, 534. 
reports, S.D.A., 36. 
stocks, war comm ft tee on, 86, 
testing in Wyoming, 238. 
testing, regulations in Groat Britain, 
4.89. 

treatment, 146, 147. 
treatment for cereal smuts, Calif., 47. 
Seed-corn maggot, N .T., 840 
S(H*der, tree, description, 488. 

Seedlings' — jmmmtm 

cruciferous, failure of, 46. 
effect of stimulil on, 729. 
polycotyloiis, vascular anatomy, 725. 
Seeds — 

after-ripening and germination, 432. 
analyses, N.Y State, 840. 
as carriers of plant diseases, 447. 
coniferous, origin, extraction, and 
value, 739, 

disinfection with hromin, 146. 
fumigation with carbon Msuiphid, 
Calif., 848 

germinated, antlsioorbutlc value, 67. 
germination as affected by illumina- 
tion, 730. • 

germination as affected by resting 
period. Wis.. 888. 

good. Interest of farnters in, N.C., 791. 
Imports, U.S.D.A., 836. 
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Seeds — Cobtiimed. 

woxious weeds in, 238. 
oil, (See Oil seeds.) 
relation between germinability and 
respiration, 227. 
weed. (aS'ct Weed seeds.) 

Selection experiments — 
with Drosophila, 7^7. 
with rats, 762. 

Belenothripft ruhrooinctua — 
control In Trinidad, 357. 
on avocado, 546. 

Self-feeders — 

for dairy cows, tests, Va., 471. 
for hogs, plans, Mont., 86. 
Semimanatha fumoea, notes, 361. 
Separators, cream. (Nee Cream separa- 
tors.) 

Septanychus. new genus, erection, 551. 
Septicemia, hemorrhagit' — 

bacillus in ai»orting sheep, 273. 
control in Alabama, 770. 
in sheep, 878 ; Calif., 884, 

Septoria leaf blight on tomatoes, 349. 
Beptoria Ipfopcrnlci, notes, 48 
Sericulture — 

conditions for, 162. 
handbook, 546. 
in California, Calif., 848. 

In China, (MO. 
in Pranc(‘, 396. 
in l*usa, (>47. 

(Bcc alao Silkworms.) 

Serratulln in plant cells, 333. 

Serum — 

industry, State law.s for, 877. 
precipitin, eff<‘ct on species furnishing 
antigen, 666. 

proteins of blood at different ages, 
866 

sickness, from bovine serum, 507. 
treatment of Joint-ill, 679, 680, 
vaccinal, action of euglobullu, 475. 
vaccination for rinderpe.st, methods, 

Serums - 

antito]i.c, concentrated, potency, 474. 
antitoxic, comparisou of precipitating 
agents, 775. 
antitoxic, studies, .558. 
bovine, for tri'atment of disease, 567. 
Immune, l>ehaviov of antibodies In, 73. 
manufacture In India, 675. 
normal and iinmum*, comparison, 176. 
preparation and prcaervatlon, 73. 

(Bee also Antisera.) 

Service men — 

agricultural education in France, 493. 
agricultural Instruction, .500. 
agricultural instruction In ('anada, 
698. 

agricultural opportunities in Italy, 
800. ^ ‘ 

forestry pursuits f^, 44. 
lan"d settlement for«*88. 


Sesame — 

culture in Burma, 486. 
production in French colonial posses- 
sions, 32. 

Be»ia tipuliformis, notes, 748. 

Betomorpha marpalofstriata, notes, 63. 
Settlers. (Bee I.aud settlement.) 

Sewage — 

disrmsal, rural, problems, 788. 
disposal systems on the farm, 481, 
filter files. N. ,T., 849. 
filters, insect life In, J88. 
bydri>gen sulphld determination In, 
207. 

phosphoric acid in, 12. 
purification, studies, 188. 
treatment and disposal In IIii!te<l 
States, 789. 

Sewing, increase in metabolism during, 167. 
Sex — 

characlera in twin goats, 501. 
characters, secondary, 406. 
in birds, studies, 466. 

Sexual activity, excessive, in rabbits, 467. 
Shark meat, utilization, 6,59. 

Sbe<lB, plans, 285. 

Sheo|) — 

breeding experiments, 66 
breeding in North Africa, 560. 
('’olumbia strain, 869. 
dipping, Mich., 694. 
dips, comparison, 174 
diseases, ('allf, S83. 

(Bee also speetpr diseases.) 
feeding experiments, (’alif., 868 ; V S. 
D.A . ,S70. 

folds, design and construction in 
France, 590. 
folds, plans, 285. 
in Egypt, 66. 

Inheritance of characters, Okla., 372. 
lick-t roughs for, 187 
Merino, history, and breeding, 776. 
poisoning by “ coff«M‘ heun," XI. S. I) A., 
879. 

poisoning of meat by pnratyhlold in- 
fection, 273. 

(Bee nlso Forage poisoning, Plants, 
I)oisonous, and specific plants ) 
range, breeding experiments, 869. 
range, management, 868. 
scab, dijw, and dipping, 174. 
shearing, machine v. hand, 869. 
stomach worms, control, IT.8.D.A., 381. 
winter management, 899. 

Sherbets, preparation In the home, 255. 
Bhorea rohnsta, (Bee Sal.) 

Shorta — 

analyses, 769 ; Mass., 866 ; Tex., 769. 
ns supplement to alfalfa pasture, 
TT.S.D.A., 874. 

with screenings, analyses, Mich., 68. 
Shot-hole fungus, Injury by, 846. 

Shrubs-^ 

demonstration plantings, notes, N.DAIIm 
738. 

germination tests, 541- 
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Shrubfl — Continued, 

ornamental, for Minnesota, Minn., 736, 
834, 

ornamental, new, and rare, 641. 

Silage — 

alfalfa, analyses, 560. 
corn, analyses, 560. 
corn, feeding experiments, Nebr., 160. 
corn, for lambs, Calif., 868. 
corn, for winier feeding of Rteers, 561. 
corn, rOle of pentose-fermenting bac- 
teria in, 502, 709. 
crimson clover, analyses, 560. 

<*ropH, culture, Wash , 828. 
from clover and rye grass, analyB<‘s, 
560 

from mustard, vetch, and oat straw, 
analyses, 560. 

from oats and vetch, analysesi, 560. 
from vetch, oats, rye, and wheat, 
analyses, 560. 
inoculation, Mich, 397. 

Juice, disposal, methods, 591. 
making and use in British Isles, 560 
meadow hay, analyses, 560. 

.sorghum, for lambs, ('alif., 868 
sorghum, for winter f(H*dlng of steers, 
561. 

sorghum, r. corn for steers, Kans , 
371 

sunflower, acid content, 469. 
widghts of, Kans, 187. 

Silkworms— - 

Injury by brown tall moth cateridllars, 
852. 

(iSVc oImo Sericulture ) 

Silky oaks, timbers, studies, 348, 

Sllos-- 

capaclty, Kans, 187. 
construct ton, 187, 285, 286, 390. 
construction for Cuba, 390. 
wood preservatives for, Calif., 894, 
Silt- 

content of I>ell River, 421 
content of river waters of Java, 
analyses, 421. 

Silver leaf disease, 150, 645, 845. 

Singing, increase In inetalmlism during, 
167. 

Sires, pure bred, for live-stock Improve- 
ment, r.S.D.A,, 867. 

Sires, pure, relation to elimination of mon- 
grel blood, 767, 821. 

Sirui) — 

making from sugar b«'ets, 607. 
making in the home, 255. 
maple, manufacture in Michigan, 
Mich., 397. 

sorghum, manufacture, Minn., 713 
Sisal, production ,lu French Africa, 230. 
i^itones hiDpidulus on red clover, notes, 743. 
SitoU^ga c<‘rm1ella. (f^ee Angoumols 
grain-moth.) 

Skim milk, for pigs, Calif., 871 ; Ohio, 871. 
Skins and hides, Indian, statistics, 170. 
Skunk, spotted* Florida, notes, 748. 


Sing. if(ee Phosphatlc slag.) 

Sludge, activated, experiments, 188. * 

(See also Sewage.) 

Slugs — 

carnivorous, of South Africa, 451. 
garden, 52. 

S.M.A. (synthetic milk .adapted), for in- 
fant feeding, 660. 

Small holdings. (*8cc settlement.) 

Smokeliouse, tile, specific.*! I ions, Iowa, 470. 
Smuts, (/8cc Barley smut, (’orn smut, et(\) 
Snails, treUiatodes of, in South Africa, 678. 
Snapdragon rust, notes, 541. 

Sneezeweed, western, poisonous to stock, 
control, 870, 

Snow surveys In Nevada, 715 
Snowfall — 

and rate of melting in the Sierras, 715. 
effect on winter wheat yield, II.S.D.A., 
321 

of Ignited Slates, 117 
Snnff, analyses, N Dak , 315 
Soap solution, )ise as egg preservative, 212. 
Soapweed stem, feeding value, Tex., 369. 
Soda — 

effect on plant grow'th, 436 
origin in soils, 118 

Sodammoniurn nitrate, fertilizing value, 624 
Sodium — 

ac<‘tat(\ effect on catalase production, 
708. 

ai senate, reduction of in dipping fluid, 
77. 

arsenite as dii>i)ing fluid, 76. 
arBonite ns hawkwi'tsi eradicalor, 430. 
arsenite for poisoning grt'Cn limber, 
184. 

arsenite, oxidation of in dipping fluid, 
76. 

aspartat<% eff<‘et on amylase, 203. 
assimilation, decrease by imtaab waste 
liquors, 330 

bc'nzoate, Inhibitive effect on fermenta- 
tion, 609. 

blsulphate, use in conservation of liquid 
manure, 721. 

(*arlM)Date. determination, 504 
carbonate, toxicity in »oilH.|Utah, 719. 
chlorld— 

effect on catalase prodiudion, 258, 
269. 

effect on conservation of liquid 
manure, 721 

for pickling of butter, Calif , 876. 
for treatment of w’ar wounds, 272. 
tolerance as affected by lime, 626. 
toxicity in soils, t’tah, 719. 

(8eo also Salt ) 
determination in blood, 506. 
hydrogen sulphite, inhibitive effect on 
fermentation, 609. 
hypochlorite, Hypochlorite ) 

hyposulphite for water purlflcation, 
683. * 

morrhuate* use in tuberculosis treat- 
ment, 777, ^883. S 
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Sodium — -^’ontiuuod. 

\iitrate — 

and caUiium nitrato, comparison, 
722. 

and manure, comparison, 124. 
as hawk weed eradic*ator, 439. 
effect on nitrogou content of soHa, 
425. 

effect on soil acidity, 023. 
effect on soils, Calif., 814. 
fertilizing value, 13H, 521, 023, 
721 ; Ciilif., 812; Cuain, 37 
industry, Chilean, 124, 520. 
retail prke.s, U.S.D.A., 210, 331. 
substitute's for, 024. 
nitrite, rev^ersible oxidation of, 723. 
salleylate, Inhibitlve effect on fermenta- 
tion, 009. 
salts — 

as affected by various sulpha fes, 
Calif., 813. 

effect on calcium, 811. 

sulphate — 

as reagent In antitoxic aora con- 
ocjitralion, 775. 
toxicity in soils, Utah, 719 
use in conservation of liquid 
manure, 721. 

sulphite, inhibit! ve effect on fermenta- 
tion, 609. 

sulphocarbonate aw insecticide, tests, 
250. 

Softwood industry, technique, handbook, 
349. 

Soil- 

acidity — 

aluminum factor, 810 
as ttffectt'd by ammonium sulphate, 
623. 

as affected by green nmnures, Vn., 
324. 

as affected by sodium nitrate, 023,. 
as result of clieirdcnl phenomena, 
216. 

determination, Va., 324. 

N effect on acidity of plant Juices, 
424, 

effect on growth of legume bac- 
"’terla, WIs., 324. 
effect on seeds, Wlw., 324. 
nature of, Wis., 324. 
notes, 217, 

(See uJtio Lime, Limestone, and 
Liming.) 

adds, activity of, studies, 423. 
analysis, apparatus, 119. 
analysis, effect of boiling and shaking, 
423. 

analysis, effect of drying, 422. 
bacteria — 

as affected by low temperature, 
N.y.Corneei, 436. 
distribution and activities, 424. 
effect on nutrition of plants, 26. 
effe^;t <fn soil minerals, Calif,, 812. 
^ oxidation of \jtnlllln by, 426. 
bacterial analysis Ij/Qntarlo, 614. 


Soil — Continued. 

constituents, rat© of absorption, 28. 
cultivation, comparison of methods, 
514 . 

cultivation, subsolliug ordinary, 514. 
erosion — 

and conwervatlon in Booth Africa, 
513. 

and pr<'vention in India, 513. 
by river, prevention, 780. 
in Jow'a, 95. 

In South Africa, olwervatlons, 122 
prevention by terracing, 278, 888. 
('vaporation experiments, 513. 
fertility “ - 

and fertilizers, 515. 
as affect ('d by bacteria, 11). 
as affected by rotation, S l>ak., 
827. 

effect of alfalfa v. grain crops, 
425. 

experiments, Mass., 320. 

In 'rroples. r»f)9. 
maintenance, Ohio, 510. 
maintenance in N(‘w .Jersey, 290. 
rOle of molds In, 514. 

Inoculation (^ev L('gumew, Inoeula' 
tion.) 

moisture — 

aw affe<'(ed by inulcljcs and wind 
protc'cflon, 710. 

(iclerjiiinatlon, S. 413. 
eilect ot cultivation, 514 
effect on UNO of explosives, Wis , 
384. 

effect on water ('X tracts, 323 
equivalent under irrigation, 020. 
experiments, Mich , 021 
In heavy soils, Htudics, Calif, 812. 
In HOlld substrata, relation to salt 
balance, 026. 

movement l>y capillarity, 21<», 717 
nitnitcM, intensive formation. 217. 
nitrogen, losses, 124 
potaHsiiirn, nickel eruelbb w for deter- 
mination of, 207. 

protozoa, method for eouiiting, 217. 
reactions, stndicH, 718. 
slcknesH, cause of, 130. 
solution, studies, 216. 
solutions, new method of obtaining, 
Calif., 819. 

water. (Bee Boil moisture.) 
survey in- 

Arkansas, Drew t'o., U.B.D.A., 16. 
Bengal, 121, 122, 

Georgia, Burke Co., tJ.S.D A., 322. 
Iowa, Blackhawk C<x, U.S.D.A., 16. 
Iowa, Linn Co., U.B.D.A., 716. 
Iowa, Wapello Co., U.B.D.A., 119. 
Maryland, Baltimore Co., U.B.D.A., 
16. 

Maryland, Washington Co., 
0.S.D.A., 823. 

Missouri, Texas Co., U.B.D.A., 120* 
Nebraska, Chase Co., U,S.D.A., 16* 
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Soli — Continued. 

survey in — continued. 

New York, Cortland Co., U.S.D.A., 

16 . 

New York, Schoharie Co., U.S.D.A,, 
16. 

North Carolina, Ueaiifori Co., 
U S.D A., 120. 

Dklaliorna, Cansulian Co., U.S.I>.A., 

10 . 

South Australia, 122 
South Carolina, Maiihoro Co, 
U S D.A , 3 20 

United Slates In 1915, U S D.A., 
420. 

Soils— 

arid, etTect of calcite and nuijcneHite, 
3.‘10. 

acid, TuanKuncKe in, Ala. Col., Sl.Hi 
n<lHon>tlon j)honoriiena In, 717 
ndRorfdlve unsniuratod, studie.s, <>21. 
alffal formation In, 720. 
alkali. (iSVr Alkali.) 
alluvial, deposited hy the Nile, -120 
aminonidcHt ion. t See Ammondication ) 
analyses, (Juaiu, 10; N V Stat<’. H27 
arul fertili/ers, exeicKscs for ^ora^ional 
sch<»ols, 190. 

nnd manun^s in .New Zealand, ti«‘atK<*. 
511 

nnd soil formation, Tf-le in e<)lloi>l 
chemistry, IIH. 

na affected by irri^jatlon water, ll'd. 
Calif, 812 

as atfeeh'd by sodiniu nitrate, ('nllf, 
814. 

blaek, In Oennniiy. atinlyses, 420, 
clay, nmnaR<‘inent, Wis., 323. 
clay, preparation, 85. 
c(tolinjj; at nljfht, 214. 
copper content of, 42.3. 

(lislrifeetion, 717, 718. 
disinfection by hot water. 243. 450. 
effect of calcium sulphate, Mich , .331. 
offlH’t of cultivation, 123. 
effect of freezijjj; and thawing, 423 
effect of heat, WIs., 350. 
effect of long-time fertlliz^T experi 
m<'nti<, 720. 

fertilizer requirements, determination. 
719. 

fixation of phosphoric acid In, Vn., 424. 
formation by silting, 420. 
heat retention by, 215. 

Iron-deposlttng bacteria in, 575. 
Irrigated tropical, origin of soda In, 
118, 

laboratory exercises in, 400. 
mineral and mtxir mixtures, 622. 
moor, (See I*^eat and Moor.) 
muck, rAle of mleroorganisina in, 514. 
neutral, as neutralizers of sodium car- 
bonate, Calif., 811. 

nitrogen content. (Sec ArnmonlOca- 
tlon, Nltrilicatlon, Nitrogen, etc > 
oasis, from the Sahara desert, analyses, 
121 , 


Soils — Continued. j 

of California, Calit, 811. 
of Cochin Cliina, 716. * 

of Egypt, leveling, 577. 
of Georgia, Ga., analyses, 217. 
of Guam, 16. 

t)f Holland, formation by silting, 420. 
of India, analyscH, 512 
of Iowa, fertilizer exi>eriments, 510. 
of Towa, Utm‘ requlrenumt, 510 
<jf Italy, improvt'menl, 81,3. 
of Lower Burma, pbospliufe require- 
ments, 220 

of Minnesota, glacial, composition and 
iudgin. 809. 

of Or<*g()n, analyse.s and fertilizer re- 
quirement s, Oreg., 811. 
of South Africa, maiuigcm<ud, 515. 
of South Carolina, composition and 
origin, 420. 

(»f Texas, chemical compo.‘<itiori. Tex., 

121 . 

of T<‘xas, need for lime, Tex. 121 
of ITrugimy, analyses, 328. 
of Wiirtt«‘mberg, geological origin, 16. 
l)e;it (See Lent.) 
percolation studies, 119. 

X)erm(‘al»ility, measurement, 780 
relation of imdeorological conditions, 
716. 

sampling, variation in, Calif . 811 
sandy, improvement, 813; Wis., 323, 
s<‘iniarid, cbdermining alkali In, TUah, 
813 

<o<ln-confaining, (‘ffecd on plant growth, 
436. 

sterilization, methods, 514. 
sterilization, notes, 19. 
sterilization, partial. 4.31, 718. 
stony, effect on plant growth, 423. 
sugar-iane, in Java, analyses, 622. 
sulphur reqnirenu'nt, 525. 
swamp, (Heo Hwainps.) 
virgin nnd eultivated, ealclum and 
magnesium content, 621. 
water movement in, formiil.as, 422 
w'lld meadow% aiiulyses, 17. 

Solatium nodiftorurn , use for greens, 138 
8(dar radiation, variations, I’.fiD.A , 618, 
620 . 

Soldiers. {See SiTviee men ) 

Solutions, nutrient. (See Nutrient ) 

S olen op. '<iii fjeminata on avocados, 546. 
Sorghum — > 

analyses, notes, C. 

ns silage and hay, N Mex , 36. 

as silage crop, U.S.D.A . 337. 

culture experiments, Minn., 736; 

N.Ihik., 7,32; Tex., 828. 
culture in Guam, Guam, 31. 
growth in alkali soil, early. Utah, 28 
effect of S(‘ed selection. Caltf., 822. 
fertilizer experldJents, Ala. Col , 822. 
fodder, analyses, Minn., 735. 
Minnesota, sugar eonti^nt, 6. 
prussic acid content, Fla<. 829. 
sirup, aimlyse^sf Minn., 713. 
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SorgrhwnH -Contlmjed. 

•^irup Industry In Minnesota, Minn., 
735. 

sirup, manufacture, Minn., 713, 
variety tests, Minn . 735 ; N Dak., 732 ; 

N.Mex., 36; Tex., 828. 
statistics, TT.S.D.A., 731. 

{fiee aim Kafir, Milo, etc.) 
SoroaporeMa uvella^ studies, 661. 

South Carolina Station, report, 406. 

South Tiakota Station, report, 899. 

Sows, brood — 

feeding experiments, TT.S.D.A , 374. 
winter and spring care, Mleh , 694. 
winter rations, Wia., 373. 
winter rations, supplements, Ohio, 871. 
Soy bean — 

bacteria, sensitivity to acid, WIs., 324. 
blight, bacterial, 352 
blight, I\isuriijm, studleH. Nebr , 743. 
cake, analyses, 770. 
cake as substitute for peptone, 334 
germination, effect on growl li of nod- 
ule bacteria, 25. 

leaves, ether extracts of, studies, 411, 
meal as wheat suhsltute, G59 
meal, digestibility, N Dak , 161 
nutritive value in human diet, N.Dak., 
160. 

oil, drying tendencies, tests, 591 
tops, determination of acidlt.y, 505 
urease, use in urea determination, 204. 
Soy beans — 

acid content, relation to soil acidity, 
424. 

as com supplement for chicks, 670. 
as green manure, Ouam, 31. 
as hay crop, Mich., 631. 

Bacterium mlanacearum on, 352 
cost of production. Mo , 188. 
cross pollination, WIs., 338. 
culture experiments, Tex., 828. 
disease-resistant varieties, Nebr,, 744. 
effect of crude petroleum on, 435. 
effect of Inoculation and lime, 531 
effect of lime on nitrogen content, N..T., 

feeding value, 369. 
fertlliC.er experiments, Mass., 326, 
green clover worm on, control, 649. 
Infection, relation to soil factors, Nebr., 
744. 

llpol.ytlc activity, 707. 
selection for oil, Wl.s., 338. 
variety tests, Mich., 631 ; Minn., 731. 
SpamopoUuB fulvua, parasite on white 
grubs, 649. 

Sparrows — 

English, in Michigan, Mich., 694. 
paper on, 748. 

Spectroscopic titration for colored solu- 
tions, 612, ^ 

Sperm atogeneslfl — 

in albino rats, 876. 
process of, <^tudle«, 559. 

Sperm^oplij^es in South America, new, 224. 
SpenafSplille, ovary, sflvlles, 667. 


Spennophitua citellus tridecemUneatust 
studies, 667. 

Bphmrella pomioola, notes, 150. 
Sphwrophoria cyliwlrioa, notes, 854. 
tfphceropsia malorum, notes, 742. 
fiphwroBtUhe repcna, on Para rubber, 145. 
Sphecldte species, description, 550. 

Hphenoph orus — 

coetiootlia n.sp., description, 456. 
maUHSf studies, Kans., 855. 

Hphejc vulgaris, homing Instinct In, 860. 
Hplce industry, survey In India, 444. 

Spices — 

adulterants, detection, 415. 
preserving value, 114. 
substitutes during ibe war, 458. 

Spider, red (See Re<l spider.) 

SpilocryptuH (.rannitlatus u.sf) , description, 
6,5.5. 

Spinach — 

boom for spraying, description, Va. 

Ti-uck, 893. 
canning, methods, 1 13 
carbohydrates, availability, 4.57 
Indian, use for greens. 13S. 
substitutes, use for grecms. 138. 
vitamin in, fat-soluble, .556, 
vitamin In, water-soluble, 7.59 
Spirillum associated with nhortion In 
ewes, studies, 570. 

Spirochwta — 

icteroliwmorrhagUr In the rat, 545. 

{Sec also .Taiiudice, hifc<-th*us,) 
morsus muris, studies, 817. 

Spodoptvra mautitiu (rhaput) on rice, 451, 
Spondylocladium aU) o\ Irvns, notes. 740. 
Spra.N- 

schedule, .\rk., 736 ; Wash , 836. 
schedule for orchard and small fruits, 
736. 

Si>ra.vlng — 

and dusting for Quebec, pai)er on. 718. 
{Sec also Du.sting ) 

truck crops, booms for, Va Truck, 89.3. 
also Apples, Potatoes, etc.) 

Sprays — 

copper. (i8ee Oopper.) 
orchard, tests, 746 ; Calif., 843 ; N..T., 
849. 

{See also Insecticides, Fungicides, and 
specifie fortns,) 

Springs, classlflcRtlon, 574. 

Spruce — 

future yields In Canada, 445. 

Industry, handbook, 349. 
w^hite, wood analysis, 7. 
fungi Injurious to, 50. 

Squash — 

lK)rer, notes, 647. 
breedingr experiments, Minn., 884. 
Insects affecting in Connecticut, Conn. 
State, 648. 

mildews, control, Cuam, 38. 
seed oil, composition, 311. 
variety tests, Minn., 835. 
vitamin in, fat-soluble, 556. 

Squirrels, fox, notes, 748, 
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stable fly- 

relation to Infectloofl anemia, 678. 
relation to Infectloua Jaundice, 751. 
Slablea — 

dairy, Improvement of, 48». 
design and construct ion in France, 590. 
Stallions in Oklahoma, Okla., .501. 

Standln^i?, increase in metabolism durinj?, 
107. 

Starch — 

action of diastatic enzyins, OOfi. 
chemi.stry of, 409. 
digestion by diastase, 310. 
t^ffect on ge<dropl<‘ behavior in plants, 
728. 

fermentation, bio<*heini8try of. 708 
hydrolysis, effect of a.8partlc acid and 
asparagin on, 203. 
potato, manufacture, 275 
soluble, formation by mold fungi, 028. 
solution, making and pn‘servatloii, 11. 
Starchf^fi, treatise, 224 
States Relations Service, notes, i'.OR 
Steam — 

os b^Hibug eradicator, 358 
disinfectors for destruction of lice In 
clothing. 750. 

Stt^arln, distillation with mannitol, 757. 
Ht(‘el-— 

and concTct<‘, l><>nd IsOween, 48(5. 
bridges, dt'slgii and construction, 486 
Steers — 

cost of ralfllng, N II., 65 
(‘ffect of tinish on rib cuts, 867. 
f<‘edlng experlnx'uts, Kans., 371 ; Mo., 
6.5; Nebr., 168. 
finishing, Va., 470 

nitrogen metabollKm of, studies, 470. 
winter ftHnllug, 560. 
iS('e also rattle.) 

Slegomuia fasriafa, studies, 2.51 
Etereum purpurcvm, description, 350. 
f^tericfa alhifasc^ala on avocados, 546 
flterii^uatocustiH nif/ia, studies, 727, 
SifTnochetus (Orypforhpnchus) spp. notes, 
159. 

^HctoosplMla frstina, notes, Ariz., 867. 

sp notes, 160. 

Stlaolobln, hydrolysis, 201 
Stock. (Kcc Dive stock ) 

Stock foods, (ffee Feeding stuffs.) 
Stockyards fever. (;P.Vc Septicemia, hem- 
orrhagic.) 

Stoma<di — 

examiner, n<'W, description, 316. 

In rats, growth in weight, 659. 
worms in sheep, control, U.S.DA., 381. 
Stomata, degree of opening, 384. 

^tomomys calcifrans. {See Stable fly.) 
Stone for road building. (See Rond mate- 
rials cmd Road stone.) 

Stones In soil, effect on plant growth. 423. 
Storage — 

batteries, lead, for farm lighting 
plants, 860. 

bins, grain pressure in, notes, U.S. 
D.A., 187. 


Storage — Continued, 

cellars, plans and construction, 590. 
house for sweet potatoes, plan,^ Tex , 
787. 

HtraUguH quadHfoieuiUK, on coconut, 52. 
Straw — 

i'ffect on nitrogen centeiit of soils, 425 
gas, exi>eriments, 6S5. 

Ktrawberrh's — 

culture In ('anada, (’an , 5.36. 
i'ulture in Quebec, 238 
insects affecting, (’an,, 5.'56. 
keeping quality as affected by tempera- 
ture when picked, 247. 
picking dates, N .T., 835 
vari<‘tieN. new, 637. 

Strawberry — 

diseases. Can , 636. 
leaf spot, notes, 740. 

Strtani — 

flow in the Si(‘rras, forecasting, 715 
gauging in New M<‘xlco. 572. 

Streams of T(‘\as. gazetfet'r of, 887 
Strength tester for paper, 116 
Streptococci-- 

cullures, Il-lon concNuitration, final, 
474. 

^-heinol> tic, diltei entlation of human 
and l>o\ine. 567 

in milk, source and significance, 878. 
y(‘ast extracts as culture media for, 
708 

fitrep tococm » — 

cpulrmious, cause of milk infection, 
568. 

laHirus, comparison wdth pyogenes 
type, 773. 

Streptococ<*us — 

empyeniu, immunlKal ion, 778 
serum for Joint ill. 679, 

Streptolysin production. 880 
Strongyluft spp . stndb^s. 776. 

Structural materials, properties of, 280. 
Structures, statically Indeterminate, analy- 
sis, 887. 

Stumps, removal — 

dynamite r. horse power, Ml u^ 8g8 . 
effect of moisture on e.vplosi ves, wfs , 
384. 

In ( Jenna ny, 278 
with TNT, 278 

Submnxillary glands in rats, growth in 
weight, 559. 

Subsoiling — 

necessifv in Missouri orchards. 482. 

V, fall plowing, Wis., 323 
with dynamite. 183 
Succulence in plants, basis, 433. 

Suorase, presimce in potato Julc(*, 502. 
Sucrose determination, 013 
Sudan grass — 

analyses, 866. 

as hay and pasVIireorop in Kansas, 234. 
as hay crop, Mich,, 631 ; Wis., 888. 
culture experiments,^Callf., 823 ; Tex , 
828. • 
culture In (Ju-jm, Guam, 33,^ 
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Sudan grajs — Continued. 

culture In New South Wales, 4J19. 
eVanogrenesia In, 010, 
description, U.S.D.A,, 340. 
ifrowtb in alkali soils, early, Utah, 2ft. 
V, Paspalum dilaiutum ns pusiure for 
cows, 806. 

Su^ar — 

conserving: our natural resouroeH. 252. 
crude, factors affectingr hardness, 713. 
cryslalliKation, 211. 
determination in blood, 712. 
effect of mold spores in, 803. 
effect on nitrogen <‘ontent of soils, 426 
formation In dr 3 dng potatoes, 211. 
from whey, use in candy making. Wls., 
316. 

in sugar bc^et leaves, 834. 
in Tropics, 609. 

industry in British Virgin Islands. 230. 
Industry, use of labor-saving devices 
In, 284. 

invert, determination, 416. 
lump, energj’^ content, 660. 
maple ( Me c Maple. ) 

manufacturing machinerj% 284. 
minimum rie<»d, 165, 
o.Yidatlon, notes, 603. 
plantations, xise of motor trucks and 
tractors, 892, 

production In plants, 627, 027. 
production, relation to rainfall and 
frogbopper blight, 510. 
refining, foaming lii, 211. 
retail prices in North Dakota, N.Dak., 
863. 

sirups, preparation in the home, 255. 
solutions, effect of concentration on 
microorganisms, 114, 627. 
solutions, effect of number of mold 
sporwi on Invertttse activity, 808. 
soJutionR, raw, crystal formation, 211. 
f-ftce aUo Glucose, Hucrose, etc.) 

Sugar beet — 

by-products, feeding value, U.S I). A., 
870. 

to7lii<'r, feeding value, 860. 

Industry In Europe, 632. 
juices, ‘foaming, 211, 
leaves, sugars in, 334. 
pulp» feeding value, 760. 
seed production in Denmark In 1018, 
185. 

seeds, feeding value, 369. 
tops, feeding value, 769. 

{Sec uIho Beet.) 

Sugar beets — 

as affected by soil acids, Wls., 324. 
<’ost before and after the war In 
France, 693. 

culture in Wyoming, Wyo., 136. 
feeding value, U.fe.D.A., 374. 
fertilizer experiments, 221, 327, 820. 
growth in alkali soil, early, Utah, 28. 
home-grown, sirup from, 607. 


Sugar beets — Continued. 

production In Prussia during the war, 
234. 

rotation experiments. TT.S.D A., 336. 
Sugar cane — 

aphis, yellow, notes, 62. 
bacterial heart rot, 844. 
beetle borer parasite, 764. 
blight ill THnldad, 643 
borer, studies, 284. 
branching, 235. 
chlorosis, 160. 

crushing, advantages of engine power, 
184. 

cultural methods, 514. 
culture experiments, 132, 436. 
culture In Porto Rico, 86. 
culture In Uganda, 32 
disease, new, In Porto Rico, 644. 
diseases in Hawaii, 140. 
effect of snbsoiling, 614. 
eye spot disease, 140. 
fertilizer experiments, 80. 132. 234, 
486, 618. 610, 682. 786. 
feitllizer experiments In India, 617 
frogbopper blight, relation to root 
fungus, 356. 

frogbopper blight, treatment, 746. 
fungi, control, 363. 
grubs, 646. 

Indian, varieties for different hwall- 
tles, 236. 

Indian varielies, studies. 28,5 
industry of lirnzJl, 685 
Inserts affect Ing, 646, 748 
InsectH affecting in Queensland, 761. 
juh'c, color changes of, 115 
Tjahalna disease, studies, Ilnwnll, 8,52 
I,iahalna, nematode injury, 160. 
liming experiments, 624 
mosaic. {See Sugar cane mottling 
disease.) 

mottling disease, 46, 644, 736, 744 ; 
UR.D.A., 440. 

mottling dtscase, resistant varieties, 
I*.R., 160. 

mottling dlsmso, transmission, 643. 
Puhala blight, 150. 
production in Cuba, 31. 
ratoon crop.s, value of subsoiling, 614. 
relation of root fungus to frogbopper 
blight, 745. 
ring spot, notes, 150. 
root dlseafso In Trinidad, 745. 
root dlseasea, 643, 646. 844. 
seed from high altitudes, 736. 
aereh disease, studios, 736. 
sets, hand r. machine planting, 786, 
tannin, nature of, 116. 
varieties in Dutch East Indies, 286. 
varieties resistant to frogbopper blight, 
745. 

vaHoty tests, SO, 182, 230, 234, 436, 
633, 685, 736. 

waste, fertilizing xralne, 51€. 
white grubs, control, 761, 
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Sugar cane — Contlnu<»d. 

yellow stripe {Bee Sugar cane mot- 
tling dlHcase.) 
yellow lip, 150. 

Sulphate — 

of ammonia. (Keo Ammonium sul- 
pha to.) 

of potash, (^Sfoc PotassiuTn sulphate.) 
Sulphates — 

absorption by soils, ('allf., 811. 
determination. 207, 313, 413. 

Sulphite licpior, waste, utilization, 01.5. 
Sulphur — - 

HH HoU disinfectant, 718. 
composting with phosphate rock, Va., 
429. 

dust, effect on citrus rust mite, 551 
(‘ffeot on roi'k phosphate, 429, 
fertilizers, t‘ff(*et on root system, Oreg , 
222 

fertilizing action on grai>e8, 222. 
fei*tnizing value, 525, 5.30; (’allf, K12; 
Oreg., 221. 

from waH((‘ sulphil(> liquor, 015 
fumigation f«n mealy Img, 04{>. 
industries in S<*uthern Slates. 525 
mixtures. (,SVo lame sulphur mix 
tur(‘f*.) 

solutions, melliod of aunlysis, 110. 
Sulphiirlc acid — 

a« pr(*servatlve of liquid manure, .320, 
721. 

elTeet on alkali soils, (’alif , 81.3 
effect on nsslmilnttou in idunts, 335. 
(‘ffect on swine, 200. 

Hiilpluirous acid, utilization in Buperphos- 
pliates, 120. 

Hunllower- - 

Inaids denuded of seed, feeding value, 
300. 

oil, ilrylng lend«ui('ies, 55H 

seed eaUe, feeding value, ,300. 

Bilfige, acid content, 4t{9, 

Suiiflowi*rs — 

as Kilagc crop, Wasli., 828. 
cultuiv, Minn , 82.5. 
culture expiTiments, N.l>ak, 732. 
fertiliz(*r experiments, IMlnn., 820. 
growth studies, ('allf., 823, 
rotation exiierirnenls, 2.’10. 
mst-rcslsling, Mieb., 0.35. 
varietie.s for silage, li.SD.A., .337, 
variety tests, N.Dak., 732. 

Sunlight, relation to wlonints of green 
hmves, 7.30. 

Sunshine in Cnited State's, bibliographic 
note, TT.S.D.A., 020. 

Supcjrphospnto— 

and lime nitrogen mixtures, experi- 
ments, 329. 

fertilizing value, Guam, 37. 

{Bee also IMiosphatos, compari- 
son. ) 

manufacturer and distribution, 522. 
manufacture, use of organic wastes 
In, 814. 

residual effect of, 23. 


Superphosphate — Continued. . 

retail pHct% U.S.D.A., 219, 531. 
use in conservation of liquid mafiure, 
320, 721. 

Suprarenal gland, effects of inanition on 
growth, 000. 

Supra rmials, adrenalin content, 665, 

Swamp fever 

occurrence of intestinal worms In, 078. 
transmission, paper on, 078. 

Swamjis 

mangrove, in Philippines, 142. 
leelamatlon, 813, 

Sweat, 11 -ion eoneentratlon, efiect of work 
and heat on, 465. 

Swedes — 

enlturc, W.vo., 135. 

fertilizer experiments, Minn , 826. 

K<‘e<l prodindioii in Denmark in 1918, 
1,35. 

variety tests, Minn., 824 
Sw<»epiiig, increase in metabolism during, 
107. 

Swoet clover — 

culture expfTlments, N J., 827. 
use in orcliards. Minn., 834. 
varieties for South Dakota, new, 
S Dak., 827. 

variety tests, Minn , 824. 
water as limiting factor In growth, 
S.Dak.. 827. 

Swe<‘t corn - 

quality as affected by temperature, 38. 
variety t»'8ts, Minn , 835. 

Sw’eet potato — 

dlseas<'S, 542 ; D S.D A , 48 
dls(*uses, control, N.C , 800 ; Tex., 745. 
mosaic, 246. 

.storage disensj's, Tex., 787. 
weevil, notes, 545. 

Sweet po^atfH^s — 

fat -soluble vitamin in, 5.56. 
rotation exr>erimcntR, 230. 
stotlstirs, TT R.D.A., 731. 
storage, 3Vx , 787 
variety tests, 230. 

Bit'ifif'nia oandaJlei n.sp,, descrlptiog^64^ 
SwJiH’ — 

diseases, infectious, diagiiosl|, 381, 877. 
erysipelas, 78. 

erysipelas bneillus, RtudieH, 679. 
f<‘ees, cblorln determination, 506. 
origin of corpus luteum in, 608, 
plague and hog cholera, comparison, 
381, 877 

plague, pa tier on, 878. 

red fever, immunization, 78. 

urine, chlorin determination, 506. 

{Ber aUo Pigs.) 

Ftyaffrius fuivitarHa, notes, 549. 

Symbiosis between a bacterium and a fun- 
gus, 350. 

Symptomatic anthrax.* (Bee Blackleg.) 
Bynohutriuw, spp., studies, 46 
Synthetic milk adaptcxl j^S.M.A,) for in- 
fant feeding, 660. » 

Syphueiii oh Vila t a, yoles, 847. 
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^Hffrphm |pp., ttotea, 854. 

Tahaiiidfl^ seasonal aetivity In Erer^liuies 
ol^ Florida, 158. 

TahanuH — 

mptentrionnlin as carrier of intections 
anemia, 078. 

spp. attacking white grabs, 550. 
Taff('t('s ert’cla, studies, 728, 

Tamarind, antiscorbutic value, 103. 

Tania, use for greens, 138. 

Tankage — 

aiialyBc^, 208 ; Ind., 700 ; Muss., 800 ; 

Mich., 03; Tex, 700. 
as corn supplement, Kans., ,374. 
feeding value, Ohio, 871 ; II.S.I) A , 
374. 

fertilizing value, t'alif., 812. 
for pigB, ('alif., 871. 
retail prices, IJ.S.D A , 331. 

Tanning industry — 

by-products, feeding value, 7ti0. 
of India, not**s, 170 
Tanyderidie, studies, K.Y Oornell. 157 
Taix'tuni, r01<‘ of, sludle.s, 811» 

Taia?worm cysts in rats, studie.s, 847. 
'I’axonomy, bloohemic basis, 224- 
Tea- — 

black rot dlaeas(\ 50. 

J)llght.s, 145. 

diseases, notes, 145, 741. 
fertilizer experiments, 22, 123. 
fertilizers for, 518. 
leaf fungus dlatases, 747. 
pictorial history, 803 
plucking, pap<'rs on, 230. 
production in India, t»41, 
red rust, contiol, 747. 
select ion, basis for, 141. 
lortrix, studies, 152. 

Teak' — 

beetle, studies, 5(5, 
contraction whllc« seasoning, 44. 
forests in Hurma, management, 241, 
insects affecting, 357. 

Tectuna urandUf studies, 44, 

IVinperature — 

on accessory food factors, 463. 
"*”**^2 j^ew York subways, tJ.S D.A., 620. 
inversion in North Farolma moun- 
tainl, U.S.DA., 610. 
mean annual, in South Africa, 212. 
mean daily, discrepancies in comput- 
ing, N.y.Stute, 316. 
minimum, predicting, U.S.D.A., 619, 
620. 

night, in orange groves, 537. 
normal, determination, 805. 
of leaf tl88ue.s, determining, 628. 
relation to wheat yield, 617. 

Texas parade-ground, U.S.D.A., 620. 
Tepary beaus, white, climatic adaptations, 
83. 

Termites — • 

Formosan, remedh**}, 851. 
in buildings Mich., 694. 

In United Mates, remedies. 851. 
ne’^ from Arizona, 648. 


Terracing — 

In Oklahoma, 278. 

In Texas, table for, 888. 

Testa cel I ido', phylogeny of, 451. 

Testes — 

deg<*nerution on dedclcmt diet, 468. 
form of seminiferous tubule, 550. 
Tetanus — 

antitoxin, standardization, methods, 
076. 

fractioneil antitoxic serums, 475. 
in horses, treatment, 383 
Tetrabromphenol sulphonphthaleln, i»sc in 
titration, 501. 

Tetrahydro-/9 naphthylamln, effect on cata- 
laso production, 259, 

Tetrariychua — 

bimaoulatus, notes, Arlz., 357. 
pac1/i(‘u<t n.sp., dt'seription, 551. 

.sp. on sugar cane, 52. 

IchiriuH, notes, 748. 

Tetra^Hchua (ri-ffardianua, studies, 654. 
Texas fever, (‘rndicatlon in Porto Rleo, 779. 
Tcvtlb's, mildew resistance, tests, .5(»S. 
Thalicirum daaffcat puni , dhecionsness in, 
820 

Thelephorac<*rt‘ of North America, studies, 
147 

Thrmeda forakalii molliaainm, for paper 
making, 531. 

Therimi aomniaria, naif's, TT.S.D.A., 854 
3'herninl l>eUs in Nortli (hirollna mountains, 
r S I> A , 619 

Thcrnioregulator. description. 411 
ThieJavin haaicoln, notes, N.Y. Cornell, 147. 
ThU'lariopaia ethucviU'ua, notes, 741 
Thiwarbonatc, determlniition, 296 
Thiocyanates, determination, 414. 
Tliiosulpiiate, determination, 10 
Thistle, Russlnn, r. alfalfa hav for cows, 
Kans., 264. 

Thomas slag. (*s'cc Phosphntic slag ) 
Thorium X, effect on antibody formation, 
879. 

Thrashing — 

machines, oia'ration, 282. 
methods, 95. 

power from tractors, 587. 
stone roller for, 803. 

Thfipa arizonemia, notes, Arlz,, 357. 
Thyme, wild, as adulterant for marjoram, 
415. 

ThymolsulphopUtlialeln, use a.s indicator, 
504, 611. 

Thymus in birds, involution of, 165. 
Thyroid — 

effect on catalase production, 258. 
glands, effect on carbohydrate metal)- 
olism, 557. 

preparations, iodln In, determination, 
614. 

Thyroxin, identification, 203. 
Thysanoptera— 

new, descriptions, 048 
new genera and species from Australia, 
154. 
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Xhyiiianoptera — Contlr.u<^d. 

new K<‘nn« uud species from southern 
India, 154. 

Swedish, notes, 154. 

Tibioen septf'ndecim . (Sea (^icada, periodi- 
cal.) 

Tick fever, in Palestine, 570. 

(^ee also Texas fever.) 

Tick-infected area, cost of cattle industry 
in, 179, 883. 

Ticks — 

as carriers of equine piroplasinosls, 
382. 

duration of infect Ivlty, 077 
of Nyasaland. notes, HiO 
I)revcntion on oxen, 70. 

(iiee also (^attlt‘ tick and Fowl tl<k) 
Tide stajj:eR, forecast intr, TT.S.D.A., 020 
Tile drainajfi*. (Krc Drainage.) 

Ttlia americana, seed germination, 432. 
TlUagi — 

history and philosophy of, 132. 
inaciiinery, care and orw‘ration, 803. 
Tilletia tritici on wheat, 47. 

7’iuiher — 

Douglas fir, durability t(‘.sts, 387. 
t^xpioifation in French colonics, 410. 
felling raacliinery in (M'fuumy, 278 
llollong, notes, 840 
Infecti'd, slash disposal, 445 
line In LuleA l^appmark, studies, 1-12 
measurennuit In f^ppcr Burma, atlia 
system, 840. 

removal by poisoning with sodium 
urwenlte, 184. 

re.si stance to termites, 851. 
resources of tiie T'nite<l Htates, 2v81 
supplies, Ohio, 347. 
surv’cy.s, instructions, 042. 

'rimlx'ra — 

and their uses, handbook, 440. 
antiseptic treatment, 44. 

British Guiana, desi-ilptive list, 240. 
farm, methods of treatment. S (\, 85 
Ntt‘rilization with electrical current, 
580. 

(Set' oJso Taimber and Wood ) 

Timothy — 

and clover, fertilizer expcrlnnuits, 
Minn., 826. 

culture experiment on drained bog .soil, 
29. 

culture In British ("olumhia, 733, 
dried, water-soluble vitamin content, 
750. 

fertilizer experiments, Minn., 826 ; 
Ohio, 636. 

germination as affected by resting 
period, Wls., 338. 

growth in alkali soil, early, Utah, 28. 
hay, cost of production. Mo , 188. 
rust resistance in, 247. 
seed, hulled r. hulMess, germination, 
236. 

variety tests, Minn., 824. 
yields, Minn., 826. 
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Till plate, use of hydrogenated oils in 
niaiuifacture, 508. ' 

Tinea eloaaella bred from fungi, 157. 

Titthia — 

parallela, establishment in Mauritius, 
551. 

spp., life history, 550. 
spp , parasites of white grub.s, 540. 
Tli»hla, key to sp»‘Cie«, 550 
Tipullda-, studicM, N.Y Cornell, 1.57. 

3’obaeco — 

as snuff substitute, tbdection, N.Dak., 
315. 

bacteria) wult, 844. 

<*ul(uro and treatment in (»rea< Britain, 
439. 

enltnre experiments, Va., 136 
eulture in Porto Rico, 30 
eulture in Tropics, .599. 
culture In rgunda, 32. 
curing barns and packing houses, 
plans. 489. 

Dell, selection exjierimeuts, 237. 
diHcasi* resistant strains, Wls., 3,50. 
dust for inte.stinal round w'«ii ins in 
poultry, Calif, 886. 
effect of shade and fertilizers, Guam, 
31. 

fertilizer experiments, 237 ; Va., 21, 
436 

fertilizer experiments in India, 517. 
Fusarium root-rot, studies, 247. 
industry in Great Britain, progress re- 
jKirt, 439. 

Industrj, statistics, 237. 

Insects affecting, 155, Guam, 53. 
h-af spot, 448. 

moth in Dutch Rust Imlits, 53. 
production, (kIG. 
production In Cuba, 31. 
production in Porto Rico. 430. 

Ri'^unlon, culture in Mauritius, 533. 
seed ImhIs, fertilizer evpi'rlments, 518. 
variety tests, A"a., 436. 
w'orins, methods of cnutrol, 546. 
Toluene — 

sulphonamiu, p-, action of. 1 T 
use as soil disinfectant, 718. 

Tomato ^ 

diseases, 349, .511 ; U S.D.A., 342. 
early blight, studies, 247. 
flea-be(‘tle, N.J.. 849. 
fruit, double, structure and relations, 
130. 

Fusarium root-rot, 247. 
products, adulterations, 113, 
lot, control, 48. 

seed, commercial utilization. 212. 
seed grow'ing, paper on, 531. 

Tomatoes — 

as affected by carbon dloxld, 816 
as affected by soil disinfection. 717. 
boom for sprd^’lng, description, Va. 
lYuck. 893. 

breeding exp(‘rliuent,^38. 
citric acid in, 315. 
culture in Gjiam, Guam, 37.'^ 
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Toina tooft— <!on 1 1 n ued . 

dlgeffvibility in stomach, 802. 

Insects affecting, control, IJ.a4D.A., 342. 
new strain, N.J., 836. 
preserving. In France, 113, 
spraying experiments In Maryland, 349. 
varieties susceptible to dlscnsc, 448. 
variety tests, Minn., 836. 
vitamin content, water-soluble, 760. 
winter disease of, 641. 

Toon shoot and fruit borer, life history, 854. 
Toumctfella parvicornr (?), production of 
melesitose by, 311. 

Toj'opivf'ii nigra n.si»., studies, 155. 
Traahppogon polgmorphu*( for paper mak- 
ing, 631. 

Tractor — 

attachments, 488. 
belt tests In Ohio, 784. 
cultivation, summary of tests, 283. 
design, notes, 783. 
drawbar pull, formula, 283. 
engines, handbook, 282. 
engines, siarb'r for, description, 282. 
engines, testing in Nebr., 197. 
gears, wrought steel for, 78.3. 
hauling tests, effect of rubber tires, 
687. 

law in Nebraska, Nebr., 784. 
light, experience survey in Canada, 
282. 

plowing — 

cost data, 786. 

high sp#H‘d, economies of, 785 
In France, 588, 785. 
in India, tests, 785. 

In Tunis, tests, 300. 
tests, 380, 488, 587; Mich., 380. 
plows. (Sfee Plows, tractor.) 
radiator fans, design, 080. 
spark arresters, tests, Calif., 804, 
weight, effect on drawbar pull, 283. 

• Tractors — 

agricultural, notes, 487. 

American, In English tests, 587. 
as an Investment, 184. 

^cnto^plllar, for logging, 785. 
cliafn diive, tests, 389. 
construction of parts and operation, 
588. • 

cost of operation, In Oreut Ilritaln, 
785. 

demonstrations, 84 ; Mich., 380. 
demonstrations, educational value, 05. 
directory and specifications, 892. 
farm, care and repair, Mich., 694, 
farm, handbook, 282. 
gasoline, treatise, 783. 
impulse starters for, 783. 
kerosene r. gasoline and steam, 184, 
spark arresters, tests, Calif., 894, 
status In England, 588. 
status in United states, 892, 
tests, 380, 487, 687, 688, 785 ; Nebr., 
784. ^ 

use in cultivating grapes and cereal 
cTj^ps, 785. , 


Tractors — Continued, 
use In Italy, 893. 

use of manganese steel in manufacture, 
783. 

use on sugar jdantatlons, 802. 
r. 8-mule outfit fur road maintenance, 
484. 

'frametes pini — 
notes, 50. 

studies, TT.S.n.A., 248. 

Transpiration — 

from leaf-stomnfa, 120. 
in plants, negative pressure, 334. 

In plan! 8, studies, 620. 

Traumatic pericarditis in cows, 878. 
Trauma tropisms, studies, 220. 

Tree — 

chlorosis, remedies, 047. 
diseases, notes, 354. 
leaf hay, composition, 03. 
steeds, germination 541. 

Trees - 

as affected l»y mistletoe in Mexico, 354 
ns windliroakw for ('uUfoiiiia, Calif., 
838. 

coniferous. (Kcc Conifers.) 
deeiduons, pruning, ('allf,, 832. 
(lemonHtratioii plantings, notes, N.Dak , 
738. 

exotic, adaptation in Westphalia, 612. 
forest, diseases, 541. 
forest, insects afr<*ctlng, 252 ; Ohl<\ 51 
for planting on Arbor Day. 141, 
growth In relation to cllmato, 417 ; 
U.an.A., 619. 

growth rate In New Zealand, ,540. 
growth, vertical, 348. 

Interception storage loss, TT.R.D.A., 317. 
of British Oulana, Imtanlenl Identifica- 
tions, 348. 

of southern California, guidebook., 348 
ornamental, for Minnesota, Minn., 831. 
ornamental, new and rare, 641. 
ornamental, tests, TJ S D.A., 343. 
planting along highways, Ml< h., 601. 
planting In the country, systeinati**, 
689. 

shade, Insects affecting, Ohio, 54. 
shade, tests, U 8.0. A., 343. 
shade, winter work in insect control, 
Ohio, 45J 

street, selection and care, TT.S.O.A., 
538. 

tnn-ylcldlng, cultural studies In India, 
44. 

Trlchloracetaldehyde, effect on catalase pro- 
duction, 70®. 

TtHoh oeporium — 

sp. on Brie chee«e, 877. 
veHculoaum on fllao trees, ,354. 
Trlmethylamln content of butter, N.T.Cor- 
nell, 606. 

Trinitrotoluene, nae under water, 278. 
Triodontophorus — 

intermedins, atudles, 776, 
tenuicoUls, notes, 678. 

Tristaohpa rehmmni for paper making, 681, 
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Truck- 

crops, booms for spraying, Va. Truck, 

sort. 

crops for small fanners In Oallfoniia, 
593. 

farms in New Jersey, studies, iiOO. 
Trucks. (^Yc Motor lru<’ks.) 
Tsulsugamushi dlseaso, carrier, 451. 
Tubercle bacilli — 
metabolism, 177. 
virulence in cheese, 170 
Tuberculin — 

failure during and after gestation, 
569. 

Intradermnl injection, 273; Calif, 882 
pfoparation and distribution, 380. 
lest in Mauritius, 273. 
test, retesting of refictors, 477 
test.M, le<'ture on, 675. 

Tuhcrvuhftd miwmn^ studies, 51. 
Tul)ereulosifi — 

and beef industry, 877. 

and dairy Industry, 877. 

boylne, dingnosi.s, 273. 

bovine, paper on, 877. 

bovine, treatment. 380. 

eompiement tixation tests for, 178; 

Calif, 882. 
control. 477. 877. 
control in Alabama, 776. 
eradication conference, .380. 
eradication from cattle and swim', 877 
eradication, herd list, C 8.1) A , 380 
in hors(»K, r<*vl('W of lil<*rature, 560 
In live .stock, suininary of information, 
U.S D.A , 273 

intraderrnal tuberculin tc.sts, CaJlf., 
882 

lecture on, 675 

resistaiu'e, role of Hjxnd.s in. 5<j0 
serological studies, 882, 
treatment with cliiiuliiMtogric acids, 
777. 

treatment with so<tliim morrhiiate, 777 
Tuberculous cattb', detention farm 

for, 878. 

TulK^rs — 

diseases, 242. 
vitamin content, 460. 

Title land, improv<'inent, 17 
Tulii) — 

bulbs, distribution. US.PA., 346 
bulbs, failure, 50. 
iiroppers, d<‘Scrlption, 4.3, 

Tulips, varieties. U.8.D.A., 346 
Tumors, nature and cause, treatise, 878. 
Turkey — 

entero'hepatitis, remedlos, Calif,, 887. 
pox, transmissibility. Calif., 886. 
Turkeys — 

raising, 568. 

wrapping heads for market, tJ.8.I).A., 
376. 

Turnips — 

carbohydrate content, 202. 
culture, Wyo,, 136. 


Ibirnlps — Continued. ^ 

dried, feeiling value, 369. 
fertilizer experiments, 223. 
growth in alkali soil, early, Utah, 28 
seed production in Denmark in 1918, 
186. 

vitamin (ontent, wutcr-soluble, 7.50. 
Turpentine orcharding, effect on timber, 
241. 

Tussock modi, remedies, 630. 

Twigs, feeding value, 760. 

Tplmrhiis — 

uinniHiun^ notf‘S, 145. 

(Iipnari f rasfafrtai | on red clover, 
743. 

svmiprnrtrdfiH, stu<lles, Calif., 842. 
iritiH (jallH on wheat, 245 
tritici, muf'dics, 47. 

Intici, studies, 448 

TpUidrrma fr(i{/nri(r. (aSVc Strawberry 
crown-borer ) 

T:i rosin In fungi, 628. 

Tvro.slnase and deamination, studies, 628. 
VlmuH pt4mila, notes, Calif, 838 
T'Urainnrines, analysis, notes, 416. 
in tra violet rays — 

for sti'rilization of oils. 707, 
injurious effmds on plants, 730 
! urtnula vecafnr, notes, 40. 

I’nitcd Stales Department of Agrienlturc— 
Durejiu of Markets. (See Bureau of 
Markets.) 

Oftieo of Farm Management. (i<re 
Office' of Faini Managi'iiienl ) 

Statc.s Relations Service. t8cc State's 
Relations Si'rvlce ) 

WeatlK'r Bureau. (Srr Weather Bu- 
reau ) 

Urn Ilium aet'tate, fertilizing value, 222 
Urea — 

determination, 11. 

<'ffe<t on catalase prodUfflou, 258 
fe'rtillzing value, 624 
nitrate, fertilizing value, 621 
Urease, use in urea delerminal ion, 204. 
Uiedinales attacking pines, nolcs. 248. 
t/icdo— 

incnmpomfn n sp , dt'seription, 448, 
644. » 

i itix, notes, 40. 

Urliu— - 

tMincentratlon, of wlilte race in Aus- 
tralia. 554. 

determination' of saecharin in, 316 
Il-lon coneentratloii, changes In, 554. 
los.<^ of nitrogen in, 427 
pigmentation, effect of carotinolds, 
257. 

zinc content, 758. 

zinc determination, 710 

(Fee aUfy Manure, liquid ) 

Uroepstia cepulw — ^ 
notes, 46. 
studies, 47. 

Urompoes elcovharidis, dNeription, 643. 
UstUaffO stew, description, Ohio, 
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Ustulina'^^ 

^ulffaris^ parasitifitn of, 51. 
asonata, notos, 646. 

Vaccination with heated cowpox vlru«^ 176. 
Vaccine — 

therapy, methods, comparative value, 
270. 

tuberculosis, therapy, 380. 

Vaccines — 

fat-splitting enzym in, value of, 270. 
manufacture in India, 675. 
preparation and preservation, 73, 
Vacuna calif oa'nica n.sp.. studies, 153. 
Vaginal clo.sure membrane in guinea pig.s, 
068. 

Valonin macrophyaaj acidity of cell sap, 25. 
Valves — 

tlow of water through, 480. 
hydraulic experiments with, 79. 
Vanilla — 

beans, curing, studies, 588. 
tincture, National Formulary, method! 
of preparation, 11. 

Vanillin, oxidation to vanillic acid, 425. 
Variation — 

in Anemone and Clematis, 720. 
in Ranunculacea\ 725, 726. 

^{Hec alao Mutation and Heredity) 
Variety names, standardization, 529. 
Vegetable — 

by-products, experiments with, 137 
driers, construction, U.S D.A., 114 
extracts, analyses, 162. 
fats. {See Fats, vegetable ) 
gardening, borne, directions, TJ.S.D A., 
341. 

gardening, treatise, 637. 

{I^ec aUo Gardening.) 
juices, bactericidal power, 7. 
juices, proteins, Isoelectric points of, 
202 . 

oils. iSce Oils.) 
proteins. (Slee Proteins.) 
saps, electrical conductivity, studies, 
228. 

Vegetables — 

0 II ability of carbohydrates in, 457. 
boiled for diabetics. 558. 
breediiy^ experiments, 137. 
canned, antiscorbutic and growtb-pro- 
motlng value, 163. 
canned microorganisms in, 104. 
culture experiments, Guam, 37. 
culture in home and army gardens, 88. 
drying, 202, 211, 616. 
drying for home use, U.S.D.A., 114. 
forcing In hotbeds, 533. 
fresh and dehydrated, carbohydrates 
of, 202 

garden, insect pests and diseases, 
TJ.8.D.A,, 341. 
gastric n'sponse to, 861. 

Increasing prodifttion for wartime 
needs, N.J., 886. 

Insects affcctitig. (Sec Garden ln8€*cts.) 
marketing In California, methods, 
)<?if., 637. • ^ 


Vegetables — Continued. 

of Ontario, diseases of, 147. 
storing in the home, 616. 
varieties for Minnesota, Minn., 786. 
variety tests, Minn., 836. 

(See also specifle kinds,) 

Vegetation — 

of Cyrcnalca, notes, 640. 

recovery in area of Mt. Katmai, 628. 

(See also Flora.) 

Velvet bean — 

feed, analyses, Ind., 769 ; Mass., 866 ; 
• N. 11., 769 ; Tex , 769. 
whole pressed, analyses, Tex., 769. 
Velvet beans — 

as green manure, Guam, 31. 

Chinesf*, globulin of, 201. 
composition, Ala Ool,, 801. 
rotation experiments, 280. 
statistics. U 8.D.A , 781. 

Venturia pomi, notes, 645, 

Vermiform apptmdix, remnant of retro- 
grading cecum, 179. 

Vermont llnlvc'r.sity, not(»s, 94, 499, 

I ertieiihum alhoatrum, temperature rela- 
tions, 846 

Verticillium 8trnln.s, thermal i»ehavlor, 845. 
Vespida' species, descriptions, 650. 

Vesta phosphate v. superphosphate, 22. 
Xvtch— 

ns grf'en manure, Cnlif,. 830; Va , 427 
culture In British Columbia, 738. 
hairy, early growth in alkali soil, Utah, 
28 

pofsonoiiH to stock, control, 879. 
variety tests, Ala Col., 822. 

Veterlnnr.v — 

education in India, 90. 
education, raising standards in, 698 
high school in Dorpat, destiny of, 494. 
iiianua!, Bengal, 174. 
medicine, lectitrcs on, 674. 

HcleiKc instruction In Argentina, 294. 
surgery and obstetrics, 870. 

Vinegar — 

dried grains, anal>s«‘S. 26.3, 560; Mans., 

866 . 

manufacture from Minnesota apples, 
Minn, 316 

Vines, ornamental, for Minnesota, Minn., 
834. 

Vjnevards. iSce Ornpes. ) 

Virginia -- 

('ollege and Rtatlon, notes, 600. 

Station, report, 496 
Truck Station, notes, 798. 

Vims — 

adsorption by normal eiiglobulln, 475. 
cowpox, heated, vaccination with, 177. 
Vitamin — 

antiberiberi, rOle In carbohydrate met- 
abolism, 557. 

antlneurltlc and water-soluble, differ- 
entiation, 460. 

antlneurltlc, In Infant feeding, rOlc of, 

266 . 

antlneurltlc, nature and function* 865* 
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Vitamin — Continued. 

antinenritic, relation to pbosphorlc 
oxid in maize products, 25«. 
antiscorbutic. (JSee AntiHcorbutic.) 
content of milk after olc(‘trical treat- 
ment, 876. 

deficiency disease In pli?eonH, patho- 
genesis, 166. 

fat-soluble, associated with yellow pig 
ment In corn, 461. 
fat-soluble, clinical mie, 461. 
fat-solublo, deficiency, cause of ealciiH, 
462. 

fat -soluble, in green plants, r»r»6. 
fat-soluble in roots, 466. 
fat-soluble, relation to earotinoids, 257, 
fut-ftoluble, relation to yellow i>hint pig- 
ment, 267, 656. 

fat-soluble, thermostal>ilItv, 556 
index, formula, 566. 
reoulrements of \euHt, 58. 
water-soluble, distribution. 756 
water-soluble, <*xtr}u(lon from br<‘werK' 
yeast, .’U4. 

water-soluble In gre<‘n plants, 556 
Vltnmln-free di(*t, pr('[>ar.'it ion, 565 
Vitamins ~ 

abHOlute requirements and body le- 
serve, 566 

addition to lipoid-fre** diet, 257 
as affeeted l»\ ultraviolet ^ay«^. 50 
as compleinentarv factors to dlastatlc 
action, 460. 
definition, 758 

effects of deprivation of, 166 
effect on metabollHm in pararaecliim. 
662. 

effect on metabolism In <s5*?crofoihi 
cinerea, 4.55, 758 
essential for life, 267, 

In human nutrition, Ohio, 460 
in various fo<ids, 465. 
in wartime diet, 662 

In yeast, action of radium emanation on, 
167. 

Vocational education - 

home economies in Tennessee, 596. 
home economics, ne<'d for training, 292, 
in California, 192, 692. 
in Illinois, 294. 
in Iowa, 295. 
in Kansfis, 494. 

In Kentucky, 193. 
in liouisiana, 698. 
in Maryland, 696. 
in Massachusetts, 394. 
in Michigan, 295. 
in Minnesota, 198, 
in MlssisElppi, 496, 794. 
in Missouri, 295. 
in Montana, 193. 
in Nebraska, 194. 

In New Jersey, 296. 
in New York, 296. 

Iti Ohio, 794. 
in Oklahoma, 296. 
in Oregon, 297. 


Vocational education — Continued. 

in rennsylvania, 297. ^ 

in South Dakota, 297. 
in Utah, 194. 
in Virginia, 194. 

In West Virginia, 395. 

relation to agricultural extension, 696. 

report of Fedeial Board, 791. 

(Sec (iIho Agricultural education.) 
Vitcational rehahllitatien, n'port of Federal 
Board, 703. 

Volcanic ash, damage to vegetation, 528. 
Wafers, energy content, 600, 

Wages and prices In India, statistics. 291. 
Walnut — 

aphis, control, Calif., 852 

blight, control. Calif., 843. 

hlight-reslstant varieties, Calif., 843. 

codling moth, notes, 647. 

dle-lmck. probable causes, Calif , 843 

disease, 51. 

oil, analysis, 410. 

residue, feeding value, 369, 760 

winti'r injury or die-back, Calif , 354. 

worm In California, 547. 

Walnut^ — 

black, prop.agntlon and culture jp 
Ohio, Ohio, 440. 

English, gnfting, 737 
English, winterkilling. Minn , S54 
Persian, industry in Oregon, 45. 
piuning experiments. Calif, 159 
v/irlahilit V in yJolds, cnsu.il. Calif, 
819 

Warehouse system in North Carolina, notes, 
N(\ 89. 

Warehouses- 

<'ot1on, construction and fit e proB'ction, 
T7 8.D.A, 590. 

cotton, regulations, S D , 51. 
farm products, operation, N.(' , 592. 
Washington — 

Oollege and Station, notes, 198 
Substation. Western, leonthly bulletin, 
597. 599. 694, 800 
Wn'^ps- - 

black digger, parasites of white grubs, 
649. % 

new, descriptions. 752 
new species descriptions, and life 
histories, 550. 

Philippine, descriptions, 550. 

Water — 

alkali, use for irrigation, Ptah, 276 
Bacillus coli and B. arrnrjcnrtt in, 
relative prevalence, 27 “5 
Buffalo, gestation of, 669. 
buffalo, milk of, analyses, 365. 771 
buffalo, milk of, food vnlne, 565 
canals, factors affecting efficiency, 584. 
conductivity, prep# ration of. 8 
conservation, effect of cultivation, 514. 

((8rc also Soil moisture) 
determination in agrlciAtural products, 
S.C., 413. 

determination in cereals, 416. 
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Water — ^Tontlnued. 

, diffuelon through colloidal membranee, 
130. 

duty of. {Bee Irrigatiou ) 
filter, homemade, description, 575. 
filtration in soils, 119, 
flow, calculation In open channele, 180, 
681. 

flow in pipes, 480. 
flow In wood channels, 681. 
flow measurements, 572 
glass, Increasing volume of, 507, 
ground, control in Iowa, 82. 
ground level of, control on meadows, 
29. 

ground, movement, 422. 
hemlock, identifleation, 776. 
hemlock, poisonous to stock, control, 
879. 

hot, for soil disinfection, 243, 450. 
Irrigation. {Bee Irrigation water ) 
measurement, apparatus, 81 
measurement, verification of ^a^in for- 
mula, 573. 

movement in plants, 334, 720 
occurrence and utilization, 571. 
potable, bacteriological u chemical 
analysis, 384. 

potability In creosotod wood-stave pipe, 
481. 

power, developments in California, 470, 
681. 

power on the farm, si. 
power, undeveloped, in Sou tli west, 470 
purifleafiou methods in Canada, 575. 
rat, Florida, notes, 748. 
requirements of Eqnlsctum, 628. 
resistance In fabrics, 417. 
resources of California, report, 478. 
rights In California, 572. 
rights law, treatise, 887. 
river, of India, seasonal variations In 
alkalinity, 574. 

river, of Java, composition, 421. 
river, pollution by wa.ste from potash 

Industry, 719. 

“^"^Spring, classification, 574. 

still, Bourdillon, modification, 8. 
supply, chlorination of, 575, 682, 
supply from snow fields, determina- 
tion, 715. 

supply, ln>n.depo8ltlng bacteria In, 575. 
supply, legislation fn South Africa, 459. 
supply of Colorado River Basin, 887. 
supply of Columbia River and Pacific 
Slope Basins, 887. 

supply of Gila and Sau Carlos Vab 
leys, 383. 

supply of Hudson Bay and upper Mis- 
sissippi Basins, 574. 
supply of Missouri River Basin, 383. 
supply of New lifexlco, 183. 
supply of New South Wales, 780. 
supply of Peru, 384. 
supply of rtilllpplnes, 770. 
su^y ot St. Lawrence Basin, 574. 

^ly of United ^trtes, 81. 


Water — Continued, 

supply of western Gulf of Mexico 
Basins, 388. 

supply on the farm, 481, 575, 
supply, relation to National Foi'ests, 
681. 

supply, rural, clarification and puri- 
fication, 187. 

surface temperatures, device for oh* 
tafnlng. TJ S D.A., 620. 
systems, country, Htudiea, 95, 
systems for farm homes, 282. 
treat Ihg, 274. 

w.asto, from imtato-starch factories, 
purification, 275, 

Water*Rolu?)le B. f8Vc Vltamfiis.) 

Water-Roluhle C. ( Bee Antlscorbiillc value , ) 

Weather — 

as affecting crops In Now Jersey, 116, 
as affecting wheat yield in Manitoba, 
617. 

as affecting wtntcr wheat, TT B I) A , 
616. 620. 

Bureau, W'ork In West Indies, 020 
forecasting, use for agriculture. 212. 
report, dailv, British, new form, TbB. 
D.A., 620. 

(Bee also Meteorological observations 
and Meteorology ) 

Webbing In stiu’ed grain, paper on, 153. 

Weed — 

laws, in different <<MiTi1rles. 137 
seeds, use as waitimc f(*<‘ding stuff. 
369. 

Weeds — 

control in Germany. 440. 
control In Sweden, 137 
erndh'atlon, Va., 439. 
eradication experiments. In Ontario, 
230. 

eradication in pastures, Va., 437 
of Kansjis, 238. 
of Morocco, 230. 
of Ontario, 229. 

poisonous to live stock in Albert.a, 776 
(Bee aho speHftc plants.) 

Weevil borer, ))!ark, paper on, 451 

Weevils, puls<\ eneraie.vi and et>ntrol, 158, 

Weir, formulas, 274, 573, 681. 

Well-digging Iti New Mexico, 572 

Whale — 

meat, composition and dlgeHtibllity, 
Calif.. 861. 

oil, hardened, arstmic and nickel con- 
tent, 610. 

Wheat- 

adaptation to meteorological environ- 
ment, 511. 

affected with black stem rust, time of 
cutting, 448. 

. anthracnose, studleH, 351. 

as affected by ammonium sulphate, 
limits of toxicity, 219. 
as affected by iron compounds, 218. 
bran, analyses, 263, 560 ; Ind., 769 ; 
Mass., 806; Mich., 63} N.H.. 769; 
Tex,, 760. 
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Wheat — Contin uod. 

bran, (JiijeMtibillty, 457. 
bran, food value, 459 
breptllnitf pxporlments, O.'JO ; Minn., «24. 
bulb fly, biology of, 152. 
bunt, dry rm'thod of troatlng 8o(‘<l foi, 
245. 

by-product H, fcd(‘r:il piicP coutiol, 492 
clipping tests, Oliio, 8:i() 
coiitinuoim culture experinuuils, 98 
continuous culture r fallowing, ('alif , 
822. 

cost before and aft«'r tlie wai , i>i 
France, 59:5. 

cost of production in MiniU Hota, :9» 
cost of produeJion, .Mo, 188 
culture, effect of nn'tcHjrological plu*- 
nomona, 511. 

culture experiments, 182; Minn., 82 1 , 
N T»ak., 782 , Ohio, 8;’>0 
cult UK! in British L'oluinhia, 78.1 
cultuio in Buiuia, 189. 
cuitUK' in Fast Africa, 52, .‘5. 
culture lu India, ISO 
culture lu Vganda, 82 
culture in IVist'onsin, Wjs , 588. 
drilling tests, Ohio, 082 
durum, new vaiieties fot South OaKola, 
S.Dnk , 827. 

effect on England's nentr.ildj dnnnu 
. Oivil 801. 

fertilizer experiinent.s, 28, 182 21S, 

‘ 880, 719, 728 ; Ala (Jol , 822 , (^illf., 

822; Minn., 781, 824; N.\ State, 

j 8220 : Ohii), 080; Va., 21 
'.y fcidill/er expei Imeuts in India, 517. 
Held damaged, for poultry, 170. 
flour. {Si'C Flour.) 
foot rot disease, description, 214 
foot-rot diseafec In Northwest, 851. 
germ meal, analyst's, 70t>. 
germination as affected by resting pe- 
riod, Wis., 88.8. 
glumerot, basal, 844. 
growth in alkali still, early, I'tah, 28 
handling and grading in America 491. 
harvest and prices in France, 287 
heating, prevention by airtight stor- 
age, 287. 

Industry in A’icloria, further develop- 
ment, 508. 

luherltunce in, studies, lO.'h 
insect survey, Oliio, 048. 
irrigation experiments, i'tah, 270. 
irrigation experiments in India, 188, 
480. 

jolntw'orm, control, Ohio, 048 ; F.S.O A., 
752. 

Kanred, establishing in Kansas, Kans , 


86 . 

liming exiicr I merits, 218, 

Marquis, improved strain, Wis.. 887. 
middlings, analyses, 208, 500 ; Ind , 
7«9; N.IT., 709. 

middlings, chlorin determination, 506. 
mixed feed, j^nalyses, Mass., 866; 
Tex., 769. 
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Wheat — Continued. 

nematode disease, 47, 448. # 

nematode galls, recognition, 245. 
of ancient Egyptians, 80. 
of North Dakota, milling qualities. 
N.Duk, 492. 

of Ohio, milling ami brea<l - baking 
values, Ohio, 840. 
plant, deficiencie.s, Wis., 871. 
planting dales, Minn., 826. 
production, future, In British FJmpire, 
4,89. 

protein, nutritive value 459, 755. 
rotation ex]M*riuients. 182; JMinu., 731, 
824; Ohio, (VMi ; U.S.D.A., 880. 
nisi, contiol, 742. 
rust, Idst()r> in Wisconhln, 7 12 
rust, relation to barlierry, 542, 
schI)s as affected by rotation, 244. 
seed treatment with dry heat, 644. 
bcedUngs, sodium ehlorid tolerance as 
affected by lime, 626. 
self' and cross-fertilization, 785. 
shea tl) -gall jolntworm, control, 752. 
sliorts, analyst's, 560. 
smut, <'ontif)I, 742. 

smut Infected, feeding value foi fowls, 
(hilif , 872. 

smut, itife(tiou through flow('r, 214. 
smut resistant vaiieties, 47. 
sfatlstles, S D \ . 781 
sKuage. airtight, as itriwentn*' of 
heating, 287 

.straw, gas fi*oni. tests, 085 
straw w<jrm, eontrol, F S D A., 752 
straw worm, mlgnitma of. 75 4 
lake-all, description, 244. 
tak<'-all in Virginia, 044 
varieties, new, 187. 
vailety tests, 1.82. 229, 899. 5.80; Ma. 
Col., 822; Minn., 781, 824, 826; 
N.Dak, 732; DSD A, 836, 337; 
Wash., 631 ; Wis., 683. 
winter, blossoming and fertilizat Ion, 
784. 

winter, fresh Ij barvC'Nted. gerw/h»a4s' 
tests. 287. 

winter, yellow-berry in, 84 
winter, yield ns affected Ik w‘‘atber, 
TT S D.A . 821, 010 
winti rkllllng, studies, 644. 
worhi’s prodiKlion and con.sumplion, 
489. 

yiehl in Manitoba, relation to weather, 
617. 

Whey— 

buttor, 270. 

fi'C'ding value for pigs. Calif., 871 
HUgai, use In candv making, Wis, .316. 

Whippoorwill from Porto Kleo. description, 
249 

White — 

ants. (/Sfee Termites.) 
fly, eitrus, destmctlon by lady beetles, 
455. 

grubs, breodl.ig para.sites of, 
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White plte— 

blister rust—* 

control, Conn. State, 248. v 
dissemination by Insects, lltft. 
dissemination by wind, 248. ^ 

Id Montana, 747. 
in New Hampshire, 747. 

In Wisconsin, 747. 
inspeottdn in Vlrgrlnia, 647. ’ 
not^s. 40, 041. 
prevention, 043. 
stlidies, 61 ; Conn. State, 247. 
Infection experiments, Conn.State, 247. 
insects aflPeotiiijf, 168. 
western, rots Of, TJ.S.B.A., 248. 

Willow Imrer, studies, 454 
Willows— 

Imsket, culture in Maryland, treatise, 
240. 

pests, 240. 

Wind— 

and distribution of pressure, 117. 
direction, relation to rainfall, TT.S.D.A., 
820 , 

motors, possibilities and limitations, 
586, 

rOle In dissemination of pathogenic or- 
ganisms, 216. 

velocities, high free-nlr, notes, U.S.P.A., 
620. 

Windbreak trees — 

for Minnesota, Minn , 8.34. 
planting, Mich , 347. 
variety tests, U.S.D.A , .343. 

Window shades, conductivity, tests, 690. 
Wine, production in Spain, 140, 737, 

Wines, red, spectroscopic titration, 612. 
Wire rope, test«> 887. 

Wireworms — 

control, sti^dies, 460. 
life history, 806. 

Wisconsin Station, report, 397. 

Witches’ brooms on pears, 49. 

Woburn Experimentlti B'rult Farm — 
editorial ou, 104. 

98. 

progress reports, 238, 

Wolf. gray, of South Dakota, destruction, 
640. 

Women — 

Oovernment enipJoyccs, provision for, 

868 . 

metabolism during light household 
work, 167. 

* on the farm, 490. 

workers In agriculture In England and 
Wales, 896 

workers In agriculture In Bsvaria, 288 
Women’s — 

colleges, home ooonoinlcH instruction 
In, 293. 

institutes in CanICda, 19(), 69.3. 

Wood — 

ashes, anal^res, R.I., 626. 
ash^^, ast source of potash, 622. 
^It-up,” 241. « ^ 


W ood— Cont inued . 

cellulose determination In, 614, 
decay of, 224. 
infection, studies, 51. 
oil, production and manufacture, 840. 
pulp cellulose, nitrating, 116. 
pulp, produtiiion and consumption, sur- 
vey, 840. 

pulp production, statistics, 17.S D A., 
144. 

pulp, use In war bread, 363. 

(Sec aUo Pulp wood.) 
preservation, 85, 782. 
preservation, methods, 680. 
rat, notes, 748. 

rats, bushy-tailed, of California, .365. 
strength, seasoning, an»l grading, 280. 
use as jeinforcement for concrete. 580 
use In agricultural implements, 840. 
using industries of Maryland, 242. 
(See also Lumber and Timber.) 
Woodlatuls — 

British, species for, 739, 
farm, in Soutliorn Htiitcs, C.S D.A., 
788. 

Wood.s — 

analysis, methods, 7. 
called C(Xlar, 44. 

dislillatlon of cbarcoar and tar, 44. 
mechanical tests for, 240 
of Tonkin, inventory, 642. 

Wool— 

cooix'ratlve marketing, Mich., 694. 
industry in Victoria, further develop- 
ment, 598. 

l)roduc11on and trade, summaries, 770 
trade of Australasia, statistics, 770. 
trndi^ of British Empire. 870. 

Woolly aphis. (See Aphis, Woolly.) 
Wound— 

calluses and bacterial tumors, 435 
reactions in plant.s, studies. 229. 
W<uinds, treatment, 272. 

Wrens of genus Nannus, 847. 

Wyoming — 

Btatlon, notes, 94, 499. 
rniverslty notes, 409 

Xanthonia villoHula injuri(»us to forest 
tret^s, 252. 

Xanthopastifi Unuiis, studies, 052. 
Xanthophyll, rOle in sugar production in 
plants, 527, 627. 

Xunthosoma hmtifoUum, use for grwns, 
L37. 

Xerophthalmia, cause, 59. 

XiflaHei spp. studies, Va., 447. 

Xylarias, conf»paratlve studios, 147, 
XyleboruB — 

dmtruenn, atudiea, 66, 
sp. notes, 152. 

Yams — 

African, culture, 439. 
culture experiments, 436. 
fertilizer experiments, 436. 
lesser, yields in Singapore, 439. 
vorle|y tests, 430. 
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Yeast — 

activity, as affected by concentration 
of sugar solutions, 627. 
analyses, 26S. 

and vinegar dried grains, Inspection 
and analyses, Mich., 63. 
cells, catalase action in, strengthening, 
204. 

culture experlraents, 204. 
fc^eding experiments with rats, 107. 
fresh, extracts for culture media, 708. 
grains, analyses, Mass., HOC 
lacto84'-fermentlng, producing foainiy 
cnMim, 774. 

pink, cause of spoilage In oysters, 
U.S.DA., 860, 

rate of growth and fermentation, 204. 
senslTlvencHs to hydrogen and hy- 
droxyl-ion concentration, 204. 
vitamin rf^quirements, 59. 
watfU’-soluhJe vitamin In, 314. 

Y(‘m»nt\ regeneration experiments, 112. 

Yerha mate, adulteration, detection, 112. 

Yew berry, adulterant for marmalades, 416. 

Yogurt, pri'parutlon, directions, U.S.DA., 
363. 
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i 

feeding value, 869. 

yiagiyphus n.g. and n.spp., deacrip^dons, 
36 ^ 

Zebri^’ hybrids as domestic animals, 375. 
Zebui^- 

disadvantages, 371. 
fn Madagascar, 669. 

Zelhmm serrata, notes, Calif., 898. 
ZettffOphora spp. on cottunwood and pop- 
lars, 454. 

Zlno~~ 

and lead as pigments, tests, 591. 
chlorid, use In conservation of liquid 
manure, 721. 

determination In organic materhils, 
710 

CH'currenco In food materials, 768 
occurrence in human organa, 768. 
sulphate, effect on alkali salts, Calif., 
813. 

Zinc-free glaKsware, use In alnc determina- 
tion, 711. 

Zoological laboratory, new, in Eberswalde, 
paper on, 152. 

Zatshem marina meal, feeding value, 369. 
Zyffadtnua m:nvtiotiU8, identiflcalion, 776. 
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